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588; Death of Dr. Alfred Russel Wallace, O.M.,
F.R.S., 322, 347: Alfred Russel Wallace Memorials,

Prof. R. Meldola, F.R.S., Prof. E. B. Poulton,

F.R.S., and Rev. J. Marchant, 425; Gruppenweise
Artbildung, Prof. H. de Vries, 395 ;

Science of Human
Behaviour, Dr. M. Parmelee, A. E. Crawley, 396

;

Growth of Spont;Wa lacustris. Prof. W. N. Parker,

416; Problems of Genetics, W. Bateson, F.R.S., 497;
Zonal Structure in Plants and Animals, Prof. E.

Kiister, 532 ; Association of Economic Biologists, 541 ;

Spontaneous Generation, Prof. R. T. Hewlett, F.R.S.,

579; Dr. H. Charlton Bastian, F.R.S., ;79, 685;

Prof. J. B. Farmer, F.R.S., and Prof. V. H. Black-

man, F.R.S., 660; Liquid Air as a Fixative, Prof.

H. H. Dixon, 609; Instinct and Experience, Prof.

C. LI. Morgan, F.R.S., 627; Messmates, E. Step, viii

Biology, Aquatic : Coloured Organisms on Sea-sand, Prof.

Herdman, F.R.S., s; the Substratum and Growth of

Elodea, Dr. W. H. Brown. =^4 ; Red-water due to

Euglena, H. A. Wager, 96 ; Distribution of Phreatoicus,

Drl" C. Chilton, 98 ; New Aquatic Annelid, Rev. H.
Friend, 132 ; Plankton Distribution, C. O. Esterly, 241 ;

Amcebre in Sponges, &c., J. H. Orton, 371, 606; Prof.

A. Dendv, F.R.S., 399, 479; G. P. Bidder, 479;

Biology of Lake of Tiberias, Prof. T. Barrois, Dr. N.
Annandale, Rev. T. R. R. Stebbing, F.R.S., 480

Bird-migration, 171 ; Rings placed on Wild Birds, H. F.

Withcrby, 326; Routes, Horace Darwin, F.R.S., 370;
Migratory Movements in 1911-12, 635

Birds : Scottish Ornithology, 1912, Leonora J. Rintoul and
Evelyn V. Baxter, 171 ;

Jahresbericht (191 1) der Vogel-
warte Rossitten, Prof. J. Thienemann, 228; Food of

some British Wild Birds, W. E. Collinge, 228; Bodley
Head Natural History, E. D. Cuming, J. A. Shepherd,
228; Home-life of the Terns, W. Bickerton, 294; the

Charm of the Hills, S. Gordon, 294; Wild-life and the

Camera, A. R. Dugmore, 294; Notes, 303, 726; Flight,

F. W. Headley, 36S ; Protection Committee, 378

;

Peroneal Muscles, Dr. P. Chalmers Mitchell, 441 ;

Protection in Egypt, 455; British Birds' Nests, R.
Kearton, C. Kearton, 504; Our Vanishing Wild Life,'

Dr. W. T. Hornaday, 504 ; Our Common Sea-birds,

Percy R. Lowe, b88 ; Bird Life throughout the Year,
Dr. J. H. Salter, 688 ; Wild Life on the Wing, M. D.
Haviland, 688; Willow-titmouse, T. A. Coward, 704

Birds' Plumage for Wear : Prohibition in United States,

48, 105 ; the Plumage Bill, Sir H. H. Johnston,
G.C.M.G., K.C.B., 428, 501; Dr. H. O. Forbes, 476;
L. Joseph, 501 ; a Woman's Protest, 685 ; Plumage for

Artificial Flies, Sir H. Maxwell, 562 ; Importation and
French Trade, 617

Birmingham : Handbook for Birmingham and Neighbour-
hood, 48; Meeting of the British Association, 31, 65;
Honorary Degrees at the University, 67

Birth-rate Commission, 298
Bismarck Archipelago and Melanesia, Dr. G. Friederici,

S. H. Ray, 471
Bison, an Extinct, Dr. O. P. Hay, 563
Bleaching Agents, Action on Various Colouring Matters,

R. L. Taylor, 546
Blenniiis gattorugine. Tentacles of, H. A. Baylis, 624
Blood, Laws of Absorption of Carbon Monoxide by, M.

Nicloux, 521
Blue, Egyptian, Dr. A. P. Laurie and others, 440
Bodley Head Natural History : British Birds, E. D.

Cuming, J. A. Shepherd, 228
Books : Forthcoming Books of Science, 180 ; Cambridge

University Press, 353
Boric Acid in Food, Estimation, G. Bertrand, 625
Botany :

General : Fresh-water Flora of Germany, -Austria, and
Switzerland, Prof. A. Pascher, 60 ; Renascence Flora
on Killiney Hill, N. Colgan, 84; Manual Flora of

Egypt, Dr. R. Muschler, 162 ; Bush Days, Amy E.

Mack, 162 ; Flora of Bristol, J. W. White, 162

;

Pflanzengeographische Monographic des Bernina-
gebietes. Dr. E. Riibel, 162 ; das Pflanzenreich, A.

Engler, 162 ; Lime Chlorosis of Green Plants, P. Maz^
and others, 192 ; International Congress in London in

1914, 203 : Plant Life, Prof. J. B. Farmer, 397,; Wild
Flower Preservation, May Coley, 397; Transpiration,

Sir F. Darwin, 440; Travels of Sir J. Hooker in

Sikkim Himalaya, 440 ; Trees in Winter, Dr. M. F.

Blakeslee and Dr. C. D. Jarvis, 504 ; Death of Sir

Trevor Lawrence, Bart., 506; Algerian Sahara, Dr.

W. A. Cannon, 509 ; Vegetation for Reclaiming Tidal
Lands, G. O. Case, 578 ; Cultivation of Sea-weeds in

Japan, Prof. K. Yendo, 598; School Gardening, A.

Logan ; G. W. S. Brewer, 604 ; Botanical Congress in

London, 1915, 667; Messmates, E. Step, viii

Special : Eucalyptus, J. H. Maiden, W. B. Hemsley, F.R.S.

,

12 ; Water-lilies, Sir F. W. Moore, 17 ; Natural Hybridism
in Genus Grevillea, J. ]. Fletcher, 157 ; Geraniaceae,

R. Knuth, 162 ; Goodeniaceae and Brunoniaceae, K.
Krause, 162 ; Azolla in Norfolk, W. E. Palmer, 233

;

Acclimatisation of Novius cardinalis in France, P.

Marchal, 258; Pollination of the Kaffir Bread Tree,

R. Marloth, 250 ;
Juvenile Flowering in Eucalyptus

glohulus, Prof. F. E. Weiss, 335 ; Development of the

Natural Order Myrtaceae, E. C. Andrews, 336 ; New
Mimicry Plant, R. Marloth, 391 ; Toadstools and Mush-
rooms, E. Step, 397 ; Sterility in Daphne odora,

Osawa, 484 : Hypericum desetangsii in Britain, C. E.

Salmon, 546 ; Bothrodendron kiltorkense, Prof. T.

Johnson, 599
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See British Association
Branchiura, F. Keyl, 592
Brazil in 1912, J. C. Oakenfull, 4 ; South Brazil, Dr. \V.

Breitenbach, 29
Bristol Flora, J. W. White, 162
British Association Australian Meeting in 19 14, 587
British Association Birmingham meeting, 31, 65; Inaugural

Address, on Continuity, by Sir Oliver J. Lodge, F.R.S.,
President, 33, 606

Section A—Mathematics and Physics : Opening Address :

the Place of Pure Mathematics, H. F. Baker, F.R.S.,
69; Physics, 304; Entropy and Probability, Prof. H. A.
Lorentz, 305; Structure of the Atom, Prof. Rutherford,

305 ; Resistances of Thin Metallic Films, Dr. Swann,
305 ; Discussion on Radiation, J. H. Jeans, Prof.
Lorentz, Dr. Bohr, Prof. Love, and others, 305, 306;
Lightning, Sir J. Larmor, 307 ; X-Rays and Crystals,
Prof. Bragg, F.R.S., 307; Mathematics, 307;
Dynamics of a Globular Stellar System, Prof. Edding-
ton, 307; Discussion on Complex Stress Distribution,
see Section G ; Solar Results at Mt. Wilson, C. E.
St. John, 307 ; Lunar Influence on Magnetism, Dr. S.

Chapman, 307 ; Resonance Spectra, Prof. R. W. Wood,
307 ; Twisting of Indiarubber, Prof. Poynting, 308

;

the Gas X, and Helium, Sir J. J. Thomson, 308;
Method of Increasing Sensitiveness of Measuring In-
struments, Dr. G. A. Shakespear, 30S ; a Seismo-
graph, J. J. Shaw, 308, 437 ; Work at Shide, 309

;

Committee Reports, 308, 309 ; Meteorology and Geo-
physics, 436 ; Temperature Balance between Egypt and
European Stations, J. I. Craig, 436; Double Maximum
in Annual Temperature Curves for Kew and Valencia,
E. Gold and F. J. W. Whipple; .Atmospheric Pollution
Gauge, Dr. J. S. Owens ; Determining Period of
Waves. Dr. V. Cornish ; Periodic Variations of Mag-
netic Force, Dr. S. Chapman, all 437

Section B—Chemistry : Opening Address, Prof. W. P.
Wynne, F.R.S., 73, 329: Mixtures of Nitro Com-
pounds and Amines coloured only in the Liquid State,
Dr. Tinkler, 330 ; Optical Properties, Dr. Pickard and
J. Kenyon, Dr. Lowry, Prof. L. Tschugaeff, Dr. T. S.

Patterson, and others, 330; Utilisation of Fuel, Prof.
Armstrong, Dr. Beilby, Dr. H. G. Colman, H. J.
Yates, Prof. Bone, &c., 330, 331 ; Gas-fire Science,
H. J. Yates, 331 ; Coking Coals, Dr. R. V. Wheeler,
331 ; Action of an Alkaline Natural Water on Lead,

J. F. Liverseege and A. W. Knapp, Prof. P. F. Frank-
land, 331 ; Radio-active Elements and the Periodic
Law, . Mr. Soddy, A. Fleck, 331, 332; Radio-active
Elements as Indicators, Dr. G. Hevesy, 332 ; Influence
of .Sodium and Potassium Chloride in varying Concen-
tration upon Distribution of Benzoic and Salicylic

.Acids, Dr. B. de Szyszkowski, 332 ; Hydrogen Ion
Concentration of the Sea, Dr. Prideaux, 332 ; Metal-
lurgical Chemistry and Amorphous Theory, Dr. W.
Rosenhain. Dr. G. T. Beilby, 332 ; Volatility of Metals,
Prof. T. Turner, 333 ; Changes in Alloys by Annealing,
O. F. Hudson, 333 ; Diffusion in Solid Solutions, Dr.
C. H. Desch, 333 ; Solubility of Gases in Metals, Dr. A.
Holt, 333

Section C—Geology : Opening Address, Prof. E. J.
Garwood, 11 1, 358; Spirorbis Limestone of North War-
wickshire, G. Barrow, 358 ; Stream-courses of Black
Country, H. Kay, 358: Rostro-carinate Flints, Prof.
Sollas, 3^8 ; Flora and Fauna of Upper Keuper Sand-
stones of Warwickshire, &c., L. J. Wills and W.
Campbell Smith, 358 ; Progress of Coal Output of
Midlands, F. G. Meachem, 358 ; Correlation of
Leicestershire Coalfield, R. D. Vernon, 359 ; Relation
of Limestones at Bala, Dr. Gertrude L. Elles, 3!;q :

Plant Petrifactions in Chert, Dr. Marie C. Stopes,

359 ; Shelly and Graptolitic Faunas of British Ordo-
vician. Dr. Gertrude L. Elles, 359 ; First Revision of
British Ordovician Brachiopoda, Clara E. Sylvester,

3S9 ; Stockingford Shales, V. C. Illing, 360 ; Igneous
Rocks, Dr. A. H. Cox, 360 ; Machine for Cutting
Thin Rock-sections, Prof. W. S. Boulton, 360

Section D—Zoology : Opening Address, Dr. H. F. Gadow,
F.R.S., 145 ; Sleeping Sickness, Prof. E. A. Minchin,
384; Bionomics of Amphidinium operculatum, R. D.
Laurie ; Influence of Osmotic Pressure on Regeneration

of Gunda, Miss Jordan Lloyd ; Habits and Building
Organ of Pectinaria korcni, A. T. Watson ; Eelworms,
G. E. Johnson ; Larva of the Star-fish Porania pul-
villus, Dr. J. F. Gemmill ; Arfemia salina, T. J.
Evans, all 385 ; Pseudohermaphrodite Daphnia, Dr.
J. H. Ashworth ; Position of Order Protura, R. S.
Bagnall ; Oviposition of a Fly on Centaurea, J. T.
Wadsworth ; West African Wasp, W. A. Lamborn

;

Heredity of Melanism in Lepidoptera, W. Bowater

;

Pseudacrasas and their Models on Victoria Nyanza, Dr.
G. D. H. Carpenter ; Geographical Relations of
Mimicry, Dr. F. A. Dixey, all 386 ; Mimicry, Prof.
Poulton ; the Ascidian Diazona violacca, Prof. Herd-
man ; Early Evolution of Amphibia, D. M. S. Watson,
Prof. Elliot Smith ; Metamorphosis of Axolotl, E. G.
Boulenger, all 387 ; Homology of the Gills, Dr.
Ekman, Prof. H. Braus ; Cultures of the Embryonic
Heart, Prof. Braus ; Phylogeny of Carapace of
Leathery Turtle, Dr. Versluys ; Unilateral Development
of Secondary Male Characters in a Pheasant, Dr. C. J.
Bond ; Mammal-like Dentition in a Cynodont Reptile,
Dr. R. Broom ; Notharctus, an Eocene Lemur, Dr.
W. K. Gregory, all 388 ; Morphology of the Mam-
malian Tonsil, Miss M. L. Hett, 389 ; all Dr. J. H.
.Ashworth, 384-389 ; Convergence in the Mammalia,
Prof. Dollo, Prof, van Bemmelen, Dr. Versluys, Dr.
W. K. Gregory, 411

Section E—Geography: Opening Address, Prof. H. N.
Dickson, 150 ; Other Proceedings, 437; Map of Prince
Charles Foreland, Spitsbergen, Dr. W. S. Bruce, 437 ;

Fiord Lands and Social Development, C. B. Fawcett

;

.Accuracy of Triangulatlon of Britain, Capt. H. S. L.
Winterbotham ; Terms used in Triangulatlon, Capt.
H. G. Lyons, F.R.S. ; Precision of Field Latitudes in

Egypt, B. F. E. Keeling, all 438
Section G—Engineering: Opening Address: Electrifica-

tion of Railways, Prof. Gisbert Kapp, 184 ; Proceed-
ings, S42 ; Internal-combustion Engines for Railway
Locomotion, F. W. Lanchester, 542 ; Bank-note
Engraving, A. E. Bawtree

;
Joint Meeting with

Section .A on Stress Distributions ; Flow of Solids, T.
Reid ; Strength of Free-ended Strutts, A. Robertson

;

Gyroscope Theory, J. W. Gordon ; Harbour Projec-
tions, E. R. Matthews ; Apparatus for Exploring Sandy
River Beds, Dr. J. S. Owens, 543

Section H—Anthropology : Opening Adress, Sir Richard
C. Temple, Bart., 207; Proceedings, 412; Speech and
Jaw Conform.ni-on, Dr. Robinson, Prof. Elliot Smith;
Age of Tribes of South-east Australia, Prof. W. J.
Sollas ; Seasonal Customs, Dr. Rivers, Miss Burne,
&c. ; Environment and Religious Belief in Siberia,

Miss Czapllcka ; Arch.neology of Cyprus, Prof. J. L.

Myres ; all 413 ; Archaeology of Western Europe, 414
Section I—Physiology : Opening .Address, F. Gowland

Hopkins, F.R.S. , 213; General Proceedings, 461;
Joint Meeting with Section M : the Hydrogen Ion Con-
centration in Biological Processes, Prof. Sorensen,

462: Stock-breeding: the "Free Martin," &c., K. J. J.

Mackenzie, 462 ; Glycogen and Fat Metabolism of

Crabs, Geofrey Smith, Dr. L. Doncaster, 462 ; Joint

Meeting with Sections D and K : Synthesis of Organic
Matter by Colloids and the Origin' of Life, Prof. B.

Moore, F.R.S., Sir O. Lodge, Prof. Armstrong, Prof.

Priestley, 462 ; Regulation of .An<-Esthesla, 463 ; Carbon
Dioxide Output in Man, Dr. Duffield ; Post-pericardial

Body of the Skate, Prof. E. Wace Carlier ; Kata-
thermometer. Prof. Leonard Hill, F.R.S. ; Pulse and
Resonance of Tissues, Prof. Hill and Dr. McQueen

;

Biochemistrv of Neurone, Dr. F. W. Mott. F.R.S.;

Blood Coagulation, Dr. J. Talt ; Heart of Hedgehog,
Dr. Tait and Miss Macnaughton ; Relation of Organs
to Body Weight, Prof. G. Dreyer, Dr. E. W. Ainley

Walker, all 463 ; KIdnev Weight. Dr. Roaf, 464

;

Psychology Subsection, 464; all Dr. H. E. Roaf,

461-464
Subsection for Psychology : Absurdity of Psycho,

physiological Parallelism, Dr. Wildon Ca'rr ; Laughter,

Mr. McDougall, 516 ; Belief in Immature Minds, Prof.

C. Read : Localisation of Visual Images. Prof. R. M.
Ogden ; Sound Localisation. Dr. Myers; Habit Forma-
tion in Guinea-pigs, Miss E. M. Smith ; Rote Memory
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and Pure Memory, Miss May Smith ; Fertility and

Morbidity of Defective Stocks, Dr. Shrubsall ; Testi-

mony of Normal and Defective Children, Mr. Wyatt,

all 517; all Cyril Burt, 516-517
Section K—Botany : Opening Address, Miss Ethel

Sargant, 242 ; General Proceedings, 488 ; Fossil Plants

from Devonian Strata, Dr. D. H. Scott and Prof.

E. C. Jeffery ; New Ginkgoalian Leaf, H. H. Thomas

;

New Medullosa from Lower Coal, Dr. Ethel de

Fraine ; Anatomy of Cvcads, Dr. le Goo ; Pinna-trace

in Filicales, R. C. Davie; Histology of Leptoids in a

Moss, Miss M. Hume, all 488; Anthocyan Formation,

W. N. Jones; Nature of Life, Prof. J. Reinke ; Fungi,

Dr. O. V. Darbishire, S. P. Wiltshire, Miss M. L.

Baden, Miss E. M. Poulton ; Microspora, Prof. G. S.

West ; Zygnema ericetorum. Prof. West and Miss C. B.

Starkey ;
Suaeda fruticosa for checking Shingle, Prof.

F. W. Oliver ; Maritime Plants at Holme, P. H.

Allen ; Sand-dunes in Anglesea, Miss W. H. Wortham,

all 489 ; Genetics, Dr. R. R. Gates ; Major C. C.

Hurst; Flowers under Insolation, Col. H. E. Rawson ;

Preservation of British Flora, A. R. Horwood

;

Exhibits, all 490
Section L—Educational Science : From the Openmg
Address by Principal E. H. Griffiths, F.R.S., 250;

the Modern University, Sir Alfred Hopkinson and

others, 491 ;
Psychological Subsection, 491 ;

Spelling

Reform, Sir Wm. Ramsay, Sir O. Lodge; Suggestion,

Mrs. Meredith ; Mental Differences in the Sexes, Mr.

Burt; Museums, all 491 ;
Registration and Manual

Work; Act of 1902, 492
Section M—Agriculture : Opening .Address, Prof. T. B.

Wood, 278; General Proceedings, 514; German

Forestry, Prof. Eraser Story ;
" Maysick " Disease of

Cereals, Mr. CoUinge ; Linseed Crop, D. Davidson

;

Fungicidal Action of Bordeaux Mixture, Prof. Barker

and Mr. Gimingham ;
Joint Discussion with Section K

on Barley Production, E. S. Beaven and others;

Utilisation of Sewage, Dr. Grossmann ; Partial Sterili-

sation of Soil with Quicklime, Dr. Hutchinson and

Mr. McLennan, all 515 ; Protozoa of the Soil, Mr.

Goodey; Nitrification in Pasture Soils, Mr. Giming-

ham ; Peat Conversion to Manure, Prof. Bottomley

;

the Mite Eriophyes ribis, Miss Taylor ;
Weeds of

Arable Land, Dr. Winifred Brenchley ; the Two
Varieties of Corn Spurry, Miss Armitage, all 516

British Association Committee on Electrical Standards

:

Reports, 91 ;
Committee on Radio-telegraphy, 277

British Empire, Geography of the, W. L. Bunting and

H. L. Collen, ix

British Journal Photographic Almanac, 1914, 500

British Medical Association, 536

British Museum of Natural History : Catalogue of Books,

MSS., Maps, and Drawings, 288; Catalogue of

NoctuidiE, Sir G. F. Hampson, 288; Catalogue of

Ungulate Mammals, R. Lydekker, F.R.S., 288

British Mvcological Society, 139
, x- „ o

British Radium Standard, Prof. E. Rutherford, F.R.S., 402

British School at Athens, 266 ; British School at Rome, 527

British Science Guild, 455, 719

Brussels Meeting of Iron and Steel Institute, 88

Bureau des Longitudes, Annual of, 643

Burma : Oil-fields, E. H. Pascoe, Q ; Limestone Caves of

Burma and Malay Peninsula, Dr. N. Annandale and

others, 443
Bush Davs. Amy E. Mack, 162

Butter-making, C. W. Walker-Tisdale and T. R. Robmson,

vii . ,

Butterflies : Entomologist's Log-book and Dictionary of

Life Histories and Food Plants of British Macro-

Lepidoptera, A. G. Scorer, 683

Cabinet Timbers of Australia, R. T. Baker, 552

Cacao, Fermentation of, H. H. Smith, 628

Calcification in Dentine, J. H. Mummery, 440

Calculus, Elementary Treatise on, W. S. Frankhn and

others, 341 ;
" Let Us Have Our Calculus Early,

Prof. E. B. Wilson, 510

Calcutta University, Sir A. Mookerjee, 257 ; Indian

Museum Centenary, 727
Calendar : Indian Chronography.: Extension of the " Indian

Calendar," R. Sewell, R. J. Pocock, 159

Cambridge : Mathematical Tripos, Part I., Papers, igo8-i2, ,

195 ; Cambridge Manuals, 382 ; Humphrey Owen Jones

Memorial, 519; Suggestions for Reform, A. I.

Tillyard, 707 ; Works of John Caius, M.D., with

Memoir by Dr. Venn, vi

Canada : Geological Survey, 618 ; Outlook for Mineral

Industry, J. M. Bell, 678
Cancer and Malaria, Nature and Treatment of, Dr. J.

Beard ; Dr. C. W. Saleeby, 60

Cape Observatory, Sir David Gill, K.C.B., F.R.S., Dr.

F. W. Dyson, 556
Cape Verde Islands, I. Friedlander, 484
Capella, Faint Companion, Dr. Furuhjelm, 724
Carat, Metric, 723
Carbohydrates, Methods of Estimation of, W. A. Davis and

A. J. Daish, 352
Carbon, Thermal lonisation from. Prof. O. W. Richard-

son, 649
Carchemish Excavations, 668

Carnegie Scholarship Memoirs, 179

Catalysis : Catalytic Esterification in the Wet Way, F.

Bodroux, 521; la Catalyse en Chimie Organique, Paul

Sabatier, 655 ; Catalytic Action of Traces of Hydrogen

Peroxide in Water, Prof. H. B. Baker and L. H.
Parker, 698

Causal and Conditional Outlook, W. Roux, 4
Celluloid Fire Danger, 593, 646
Cellulose converted into Dextrose by Cold, Prof. Will-

statter, 107

Ceramics : Quantitative Inorganic Analysis, Dr. J. W.
Mellor, vi

Cetacea, Auditory Organ, Sir Wm. Turner, 520
Chameleon, Anatomy, P. A. Methuen and J. Hewitt, 259
Chank Bangle Industry, J. Hornell, 487
Chemical Societies, International Association of, Sir Wm.

Ramsay, K.C.B., F.R.S., 453
Chemistry :

General : Methoden des chemischen Unterrichts, Dr. K.
Scheid, Prof. A. Smithells, F.R.S., 287; Chemistry:

Inorganic and Organic, with Experiments, C. L. Bloxam,

A. G. Bloxam and Dr. S. J. Lewis, 343 ; Preliminary

Chemistry, H. W. Bausor, 446 ; Course in General

Chemistry, Profs. W. McPherson and W. E. Hender-

son, 446; Chemie, E. v. Meyer, F. Rinne, and others,

446 ; General Chemistry Laboratory Manual, Prof.

J. C. Blake, 655
Analytical: Manual of Qualitative Analysis: Reagent and
Combustion Methods, W. F. Hoyt, 446 ;

Qualitative

-Analyse vom Standpunkte der lonenlehre. Dr. W.
Bottger, 446 ; Analysis of Oils, Fats, and Waxes, Dr.

J. Lewkowitsch, 449 ;
(i) Application of the Nephelo-

meter
; (2) Method of forming Copper Complexes of

Amino-acids, &c., in Solution, Dr. Kober, 485 ; Gas
Analysis, Prof. L. M. Dennis, 524 ; Rays of Positive

Electricity and Application to Chemical Analysis, Sir

J. J. Thomson, 540 ;
Quantitative Analysis in Practice,

Prof. J. Waddell, 655 ;
Quantitative Inorganic Analysis,

Dr. J. W. Mellor, vi ; see Chemistry, Technical

of Ferments : Synthesis of Glucosides by Ferments, Prof.

E. Bourquelot, 304 ; Synthesis by means of Ferments,

Sir Lauder Brunton, Bart., 399; Grundriss der Fer-

mentmethoden. Prof. J. Wohlgemuth, 524

Inorganic : Handbuch der Arbeitsmethoden in der

anorganischen Chemie, Dr. A. Stabler, 125

Mineral : Traitd, H. Erdmann, Prof. A. Corvisy, 262

Organic : Cours de Chimie Organique, Prof. F. Swarts,

125; Allen's Commercial Organic Analysis, W. A.

Davis and S. S. Sadtler, 125 ; Organometallic Com-
pounds of Zinc and Magnesium, Dr. H. Wren, 261

;

Chemie der Kohlenstoffverbindungen, V. v. Richter,

Dr. R. Anschutz und Dr. H. Meerwein, 262 ; Products

isolated from Soot, Prof. Knecht and Miss Hibbert,

442 • Treatise on General and ludustrial Organic

Chemistry, Dr. E. Molinari, T. H. Pope, 446 ; Organic

Chemistry for Advanced Students, Prof. J. B. Cohen,

F.R.S., 498; the Volatile Oils, E. Gildemeister and F.
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Hoffmann, E. Kremers, 498; Organic Chemistry for

I' -Students of Medicine, Prof. j. Walker, F.R.S., 655;
la Catalyse en Chimie Organique, Paul Sabatier, 655

Physical : Osmotic Pressure, Prof. A. Findlay, 261
;

Thermodynamics, J. R. Partington, 265 ; die Existenz
der -Molkule, Prof. The Svedberg, 367 ; Experimental
.Modification of van der Waal's Equation, J. P. Dalton,

391; Physikalische Chemie der Gasreaktionen, Dr. K.
JoUinek, 419; Physical Chemistry of Solutions, Prof.

H. C. Jones, 461 ; Zonal Structure in Colloids, G.
.\bbott, 607, 687; Dr. H. J. Johnston-Lavis, 687; Appli-
cation of Physico-chemical Theory to Technical Pro-
cesses, Prof. R. Kremann, H. E. Potts, Dr. A. Mond,
628; End-product of Thorium, Prof. Joly, F.R.S., and
J. R. Cotter, 632; Active Nitrogen, Prof. H. B. Baker,
F.R.S., and Hon. R. J. Strutt, F.R.S., 659; Specific

Heats and the Periodic Law, Dr. H. Lewkowitsch,
661 ; Specific Heats and the Periodic Law—Analogy
from Sound, R. G. Durrant, 686 ; see Atoms and Matter

Plant: Hydrocyanic Acid in Plants, Dr. J. M. Petrie,

469 ; Introduction to Chemistry of Plant Products, Dr.
P. Haas and T. G. Hill, 524 ; Liquid Air as a Fixative,
Prof. H. H. Dixon, F.R.S., 609; Chemical Inter-

pretation of Mendelian Factors for Flower Colour,
M. Wheldale and H. L. Bassett, 623

Practical: Prof. J. Campbell Brown, Dr. G. D. Ben-
gough, 655

of Rubber : B. D. Porritt, 524
Service, Prof. V. B. Lewes and J. S. S. Brame, 125
Technical: Allen's Commercial Organic Analysis, W. A.
Davis and S. S. Sadtler, 125 ; Liquid Air, G. Claude,
H. E. P. Cottrell ; le Froid industriel, L. Marchis,
both F. Soddy, F.R.S., 134 ; Chemistry of Dyeing, Dr.

J. K. Wood, 261 ; Traits Complet d'Analyse Chimique
Appliqu^e aux Essais Industriels. Profs. J. Post and
B. Neumann, G. Chenu and M. Pellet, 262 ; Traits de
Chimie Min^rale, H. Erdmann, Prof. A. Corvisy, 262

;

Research Chemists in Works, W. P. Dreaper, 301,

410 ; British Chemistry and Manufactures, W. A.
Caspar!, 353 ; General and Industrial Organic
Chemistry, Dr. E. Molinari, T. H. Pope, 446;
Chemical Technology and Analysis of Oils, Fats, and
Waxes, Dr. J. Lewkowitsch, 449 ; the Volatile Oils,

E. Gildemeister and Fr. Hoffmann, E. Kremers, 498 ;

New Etching Reagent for Steel, Dr. W. Rosenhain,
F.R.S., 529 ; Oxygen Content of Gases from Roasting
Pyrites, L. T. Wright, 572 ; Fermentation of Cacao,
H. H. Smith, 628; Chemistry and its Relations to

Daily Life, Profs. Kahlenberg and Hart, 628 ; In-

dustrial Poisoning, Dr. J. Rambousek, Dr. T. M.
Legge, 628 ; Application of Physico-chemical Theory to

Technical Processes, Prof. R. Kremann, H. E. Potts,

Dr. A. Mond, 628
Miscellaneous : Isomeric Change of Acids, J. Bougault,

56; Death of Dr. Julius Lewkowitsch, 104; Conversion
of Cellulose into Dextrose by means of Cold, Prof.

Willstatter and L. Zechmeister, 107 ; Death of Prof.

Hugh Marshall, F.R.S., Dr. L. Dobbin, 138; Alkyla-
tion by Sodium Acids, A. Haller, 336 ; Heat of Forma-
tion and Composition of Binary Mixtures, E. Baud,

365 ; Displacement of Potassium in Felspar by
Manure, G. Andr^, 365 ; Bust of Sir Henry Roscoe for

the Chemical Society, 377 ; Neutralisation of Chromic
Acid, L. Margaillan, 417; an Anthocyanine identical

with that formed in Autumn Red Leaves, R. Combes,
417; Gases from Kilauea Crater, A. L. Day and E. S.

Shepherd, 417 ; Optimum Temperature of Salicin

Hydrolysis by Enzyme .'\ction, A. Compton, 440; Cata-
lytic Esterification in the Wet Wav. F. Bodroux, 521 ;

Columbium v. Niobium, Prof. F. W. Clarke, S28;'Dr.

J. F. Thorpe's "Caged" Compound, W. W. Reed,

J. F. T., 529 ; Benzhydrol, P. Sabatier and M. Murat,

546 ; Ferrous Sulphate and its Hydrates, R. de

Forcrand, 573 ; Relation of Covolume and Critical Con-
stants, L. Gay, ';73 : Compounds with 606 and Silver

Bromide, &c., J. Danysz, 625; Epicamphor, 642;
.^Ikylation of Cyclopentanones, A. Haller, 678 : Cata-
lytic Preparation of Decahydroquinoline, P. Sabatier

and M. Murat, 679 ; Properties of Purified Substances,

Prof. H. B. Baker and L. H. Parker, 698; Acid Salts

of Dibasic .\cids, E. Jungfleisch and P. Landrieu, 730;

Velocity of Hydrogenation in presence of Platinum
Black, G. Vavon, 730 ; Cyanogen Chlorides, V.
Grignard, 731; Heat of Fusion of Hydrates, C. Leen-
hardt, 731 ; Heat of Formation of Manganese Sulphide,
S. Wolagdine, 731 ; Syntheses by Zinc Organo-metallic
Derivatives, E. E. Blaise, 731 ;
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Chloride of Lime in Sanitation, A. H. Hooker, 93
Chromosomes, Dimensions in Relation to Phylogeny, Prof.

J. B. Farmer and L. Digby, 440
Chronograph Reading Aid, Prof. E. Grossmann, 512
Chronography, Indian, R. Sewell, R. J. Pocock, 159
Circle : French Mnemonic Verses for Ratio of Circum-

ference to Diameter, 458
Circle, Stone, near Matlock, J. Simpson, 555
Cirripede Remains from Chalk Marl, T. H. Withers, 440
Civil Service, How to Enter, E. A. Carr, 398
Clare Island Survey, 458, 625 ; Geology, J. R. Kilroe and

T. Hallissy, 678
Climate : Climatic Effect of the Great Lakes, C. H.

Eshleman, 51 ; Climate and Weather of San Diego,
California, F. A. Carpenter, 196 ; Place of Climatology
in Medicine, Dr. W. Gordon, 448 ; No Change in

Climate of Europe after 1000 B.C., E. H. L. Krause,

456 ; Origin of Climatic Changes, Prof. W. J.
Humphreys, 479

Clots, S. B. Schryver, 729
Coal : Distillation under Reduced Pressure, MM. Pictet and

Bouvier, 336 ; Gas Testing and Air Measurement in

Coal Mines, C. Chandley, 448 ; Boring in Lorraine,
R. Nicklis, 651 ; a Possible Cause of Explosions in

Coal Mines, Prof. W. A. D. Rudge, 660 ; Coalfields of
India, Prof. V. Ball, F.R.S., R. R. Simpson, iii

Coast Erosion and Protection, E. R. Matthews, 164; Coast
Erosion in Brittany, F. La Porte, 442

Coin of King Offa for British Museum, 508
Cold : le Froid industriel, L. Marchis, F. Soddy, F.R.S.,

134 ; Technical Production and Utilisation of Cold, G.
Claude, H. E. P. Cottrell, L. Marchis, F. Soddy,
F.R.S., 134; Death in Destitution of Ch. Tellier, the
Inventor of Cold Storage, 236; Cold Storage of Fish,

642
Colloids, Zonal Structure, Prof. E. Kiister, 532 ; G. Abbott,

607, 687; Dr. H. J. Johnston-Lavis, 687
Colour Vision among Crustacea, 726
Coloured Organisms on Sea-sand, Prof. W. A. Herdman,

F.R.S., s
Columbia University, New York, 545
Columbium versus Niobium, Prof. F. W. Clarke, 528
Comets : Comet 1913b (Metcalf), 32, 86, 108, 143, 224, 240,

276; Comet 1913c (Neuimin), i;2, 86, 108, 143, 240;
Unusually Star-like Aspect, Prof. Barnard, 302 ; Comet
1913d (Westphal), 143, 177, 240, 276, 302, 328 ;

Comet
19136 (Zinner), 276, 302 ; Orbit, Miss Anna R. Kidder,

354; Comet 1913/ (Delavan). 486, 512, 566, 670; Comet
seen at Perth, W.A., 177; Various, 206

Commercial Geog:raphv of the World, O. J. R. Howarth,
Prof. G. A. J. Coie, 471

Concrete : Continuous Beams in Reinforced Concrete, B.

Geen, 92 ; London County Council Regulations, 205

;

Electrolysis in Concrete, 697
Conferences : International, on Structure of Matter, Prof.

E. Rutherford, F.R.S., 347; on Safety of Life at Sea,

35S, 616 ; Educational, .i;67 : Meteorological, in Edin-

burgh on Septf-mber 8, 667
Congresses : Twelfth International Geological at Toronto,

7 ; Ninth International Physiological, Dr. C. Lovatt

Evans, 61 : International, of Pharmacy at the Hague,

174, 304; Botanical, London, 1914. 203; Irish Technical

Instruction, 415 ; Tropical .Agriculture at Paris, 461 ;
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.Americanists, London, 1912, 562 ; Proceedings of the

Fifth International Congress of Mathematicians at

Cambridge, Profs. Hobson and Love, Prof. Bryan,

F.R.S., i;75; Morning Post Card List for 1914, S94

;

Phytopathological at Rome, 613 ; Botanical in London,

1915, 667 ; First Indian Science Congress, 727
Consciousness, Physiological Factors of, G. Archdall

Reid, 6
Continuity : British Association Address, Sir Oliver J.

Lodge, F.R.S., 33, 606
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Cooperation in Agriculture, (K H. Powell, 229
Copepoda, British Parasitic, Dr. T. Scott and A. Scott,

'93. 239; Copepoda from West of Ireland, G. P.
Farran, 650

Copper-wire Circular, 723
Coral Atolls, Darwinian Theory of. Prof. E. B. Poulton,

F.R.S., 712
Corrosion Committee, 52
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Cotton Cultivation, Messrs. Hughes and Hurst, 722
Couples consisting of Two Flames, G. Moreau, 4^2
Crete, Minoan, K. T. Frost, 614
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Wallis, 16s
Crosslcy Reflector, 566
Crustacea from Madagascar, Hon. Paul A. Methuen, Dr.

W. T. Caiman, 416; Colour Vision in Crustacea, 726
Crystals : Reflection of 7 Rays from Crystals, Prof. E.

Rutherford, F.R.S., Dr. Andrade, 267; Crystals and
the X-Ray Spectrometer, Prof. W. H. Bragg, 416;
W. L. Bragg, 416; Crystallising Properties of Electro-
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E. V. Meyer, Fr. Rinne, and others, 446 ; X-Rav
Spectra of Sulphur and Quartz, Prof. W. H. Bragg,
649 ; X-Rays and Metallic Crystals, E. A. Owen and
G. G. Blake, 686; Uniaxial Augite from Mull, A. F.
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Cupellation Experiments, C. O. Bannister and G. Patchin,

S45

Daghlstan, G. Kennan, 380
Dairy : British and Colonial Dairying, G. S. Thomson,
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Dark Regions in the Sky, Prof. Barnard, 670
Darwinism 100 Years Ago, Dr. Hans Gadow, F.R.S., 320;

Prof. A. Dendv, F.R.S., 372 ; Anticipation of Darwin
by G. W. Sleeper, Prof. E.' S. Poulton, 588; Darwinian
Theory of Atolls, Prof. E. B. Poulton, F.R.S., 712

Deaths: Ansorge (Dr. W. J.), 351; Ball (Sir Robert
Stawell, F.R.S.), 378, 403; Barrett-Hamilton (Major
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;

Bowles (Dr. R. L.). 350 : Chandler (Dr. S. 'C), 590,
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(A. H.), 590; Diesel (Rudolph), 173; Eastman (Rear-
.'\dmiral John R.), 202; Fritsch (Dr. Anton), 379;
Gimilas (Rev. J. A.), 406; Gill (Sir David, K.C.B.,
F.R.S.), 612, 635; Gore (Col. St. George C), 350;
Greaves (John). 105 ; Gunning (Dr. J. W. B.), 483

;

Gunther (Dr. Albert, F.R.S.), 638; Hartley (Sir Walter
Noel, F.R.S.), 81, 102; Hunting (William), 272;
Jentink (Dr. Fredericus Anna), 326 ; Kimball (Dr.

J. P.), 325 ; Knight (Dr. Ora W.), 378 ; Kolthoff
(G. I.), 299 : Lawrence (.Sir Trevor, Bart.), 506

;

Ledger (Rev. Edmund), 482 ; Lewkowitsch (Dr. Julius),

104; Lynch (H. F. B.), 378; Macfarlane (Dr. Alex-
ander), '(Dr. C. G. Knott), 81. 103; Marks (W. D.),

590; Marshall (Prof. Hugh, F.R.S.). (Dr. L. Dobbin),
48, 138 ; Marvin (Dr. Joseph Benson), 82 ; Merck (Dr.
Louis), 104 ; Mitchell (Dr. Silas Weir), (Sir Lauder
Brunton, Bart., F.R.S.), 534: Mitchell (Mrs. Weir),
612; Morris (E. L.), 140; Ogier (Dr. Jules), 139;
Omond (Dr. R. T.), (Dr. C. G. Knott), 638 ; Parsons
(Dr. H. F.), 298; Peckham (Dr. G. W.), 612; Peirce
(Dr. B. O.), 612 ; Phin (John), 561 ; Poncet (Prof.

Antonin), 105 ; Potoni^ (Henry), 380 ; Preece (Sir

William Henry, K.C.B., F.R.S.), 322 ; Reuter (Dr.
Odo Morannal), 105; Roberts (Samuel, F.R.S.), 105;
Robinson (C. B.), 536; Rosenbusch (Prof. H. F.), 694;
Smith (H. Herbert), 236; Spitzka (Dr. E. C), 612;
Strathcona (Lord), 590, 612 ; Sutton (Martin John),

456 ; Tellier (Charles), 236 ; Tuke (Sir John Batty),

202 ; Uhler (Dr. P. R.), 297 r Upton (Prof. Winslow),

590; Wait (Prof. Lucien A.), 104; Wallis (A. J.), 350;
Wilkins (J. W.), 4S2 ; Wormell (Dr. R.), 535

Decimal Association, 384 ,
Deep-sea Hydraulic Engine, Prof. J. Joly, 704-5
Design of Alternating Current Machinery, J. R. Barr and

R. D. Archibald, M. Solomon, 126
Development : Kausale und konditionale Weltanschauung,

und Entwicklungsmechanik, W. Roux, 4
Dewlish Elephant Trench, Rev. O. Fisher, 6, 166 ; C. Reid,

F.R.S., 96; G. W. B. McTurk, 166; H. T. Ferrar, 371
Diabetic Foods, 143
Dictionary, British Empire Universities Modern English

Illustrated, E. D. Price and Dr. H. T. Peck, 449
Dicynodont Vomer, Dr. R. Broom, 6; Igerna B. J. Sollas

and Prof. W. J. Sollas, F.R.S., 61
Dielectric Circuit, F. W. Peek, jun., 593
Diesel Engine, Locomotive with, 85
Diet, Health through, K. G. Haig, 93
Diffraction of Light by Particles comparable with the

Wave-length, B. A. Keen and A. W. Porter, 416
Diphtheria, Bacteriology of, Drs. Loefller and others, 370
Diptera nematocera of India, E. Brunctti, 683
Disease : Pancreatic Treatment, Dr. J. Beard, 165 ; Com-

parison of Vigorous and Feeble Organisms in Com-
bating Infection, A. Chauveau, 192 ; Prevention and
Control, Prof. F. Ranialey and Dr. C. E. GilTin, 193 ;

Practical Bacteriology and Serum Therapy, Dr. A.
Besson, Prof. Hutchens, D.S.O., 193 ; Johne's Disease
(Enteritis Bovis). F. W. Twort and G. L. Y. Ingram,
193 ; Comparison of Human and Bovine Aptitude for
Tuberculosis, A. Chauveau, 224; Prof. Noguchi's Re-
searches on Infective Diseases, S. Paget, 295 ;

(i)

Malaria; (2) Parasitology, Prof. W. B. Herms, 316;
Infection of Mammals by Flagcllaa of Ctenocephalus
and Anopheles, A. Laveran, 336 ; Bacteriology of
Diphtheria, Drs. Loeffler and others, 370 ; Non-
bloodsucking Flies, Dr. G. S. Graham-Smith, 421;
Anticipation of Work on Evolution of Germ Theory,
G. W. Sleeper, Prof. E. B. Poulton, F.R.S., 588;
Handbuch der Hygiene, III., 3 : Pathogene tierische

Parasiten, Prof, von Wasielewski, G. H. F. Nuttall,

629; Game Animals and Disease in Africa, R. B.
Woosnam, 722

Plants : Disease of Potato in Australia, D. McAlpine,
27 ; Potato Fungus, Dr. Pethybridge, 598 ; Congress at
Rome, 613 ; Hollyhock, J. Eriksson, 730

Distance of the Visible Horizon, T. W. Backhouse; Capt,
T. H. Tizard, C.B., F.R.S., 96

Distemper, Dr. M'Gcwan, 318
Dog, the Under, S. Trist and others. 94
Dolmen, Origin of, Prof. Elliot Smith, 537
Domestic : Household Bacteriology, Estelle D. and Prof.

R. E. Buchanan, Prof. R. T. Hewlett, 28
Dosage of Animal Drugs, Prof. Dreyer and Dr. Walker,

623
Dragonflies of Tasmania, R. J. Tillyard, 547 ; Giant

Dragon-fly in Coal, H. Bolton, 729
Drawing : Theory and Design of Structures, E. S. Andrews,

4, 341 ; Elementary Workshop Drawing, H. A. Darling:,

92 ; Machine Construction and Drawing, A. E.
Ingham, 92

Durham Magnesium Limestone, C. T. Trechmann, 729
Dyeing, Chemistry of, Dr. J. K. Wood, 261

Dynamics, Elementary Experimental, for Schools, C. E.
Ashford, 195

Ear : Mammalian Auditory Ossicles, R. W. Palmer, 204
Earth, the : Distribution of Radio-elements and Origin of

the Earth, G. Craig, 29 ; Earth's Age. H. S. Shelton,

274; Secular Desiccation of the Earth, Prof. J. W.
Gregory and others, 435 ; Ice Sheet and Desiccation of
the Globe, C. E. P. Brooks, 520; the Earth, A. T.
Swain, 550 ; Constitution of the Interior of the Earth
as revealed by Earthquakes, R. D. Oldham, F.R.S.,

684
Earthquakes : Messina After-shocks and Omori's Law, 51 ;

Earthquake at Abancay in Peru, November 7, 350;
House Architecture in Italy, 408 ; Records in North
America on February to, 666 ; Constitution of the
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Interior of the Earth as revea'ed by Earthquakes,
R. D. Oldham, F.R.S., 684; Japanese Earthquake and
a Laibach Seismogram, Prof. Belar, Dr. C. Davison,
716

I irthwork Haul and Overhaul, Prof. J. C. L. Fish, 92
] 1 wig, Se.\ Proportions in Scilly, H. H. Brindley, 441

-1, the Fringe of the, H. C. Lukach, 234
.^t Anglia, Prehistoric Society of, 201, 23S, 273

hasu-r. Date of, Fr. Burckhardt, 84
Ebullioscope, 670
Echinus, Characters of Hvbrid Larvae of, H. G. Newth,

08; Prof. MacBridc, F.R.S., 334
Economic : Economic Ornithology, W. 3. Collinge, 228

;

Further Parasite of the large Larch Saw-fly, R. A.
Wardle, 320 ; Congress of Association of Economic
Biologists, 541

Edinburgh : Reports from Laboratory of Royal College of

Physicians, Dr. Gardner, 317
Education : Physical Training, Lieut. G. Hubert, Dr. Mina

L. Dobbie, 27 ; Honours Students and Post-graduate
Scholarships in Chemistry, Prof. Wynne, 81 ; Higher
Education and the State, 270 ; Future Grants, J. A.
Pease, 309 ; LIniversity Education in London, J. A.
Pease, 356 ; Curricula of Secondary Schools, G. F.
Daniell, 383 ; a National System, J. H. Whitehouse,

475 ; Place of Study in College Curriculum, Dr. P. H.
Churchman, 404; Highest University Education in

Germany and France, Sir J. Donaldson, 517; Fatigue
and Educational Work, W. H. Winch, T. H. Pear,
&c., 542; Educational Conferences, 567; the Purpose of

Education, St. G. L. Fox Pitt, 578; Association of

Public School Science Masters, 596 ; Address, Prof.

H. B. Baker, F.R.S., i;96 ; Education of German
.\rtisan, H. S. Rowell, sgS ; Educational Legislation in

New South Wales, J. H. Reynolds, 663 ; Continuation
Schools in England and Germany, 677 ; History of

University Refoim from 1800 a.d. and Suggestions for

Cambridge, A. \. Tillyard, 707: Indian .Administration,

Prof. V. G. Kale, 711 ; Pedagogical Anthropology,
Maria Montessori, iii ; see British .Association

Eels, Dr. Joh. Schmidt, 16

Egypt, 141 ; Manual Flora, Dr. R. Muschler, 162 ; Earliest

Perfect Tombs, Prof. Flinders Petrie, 204 ; Egyptian
Blue, Dr. A. P. Laurie and others, 440 ; Journal
Ancient Egypt, !;62 : Egyptian Phosphate Beds, 641 ;

New Journal of Egyptian Archaeology, 694
Elastic Hysteresis in Steel, F. E. Rowett, 495
Electric Charge, Elementary, and Avogadro Constant,

Prof. Millikan, 458
Engineering ; Design of Alternating Current Machinery,

J. R. Barr and Archibald M. Solomon, 126;
Laboratory Manual of Alternating Currents, Prof.

J. H. Morecroft, M. Solomon, 126; Death of Sir W. H.
Preece, K.C.B., F.R.S.), 322 ; Dielectric Circuit in

High-voltage Engineering, F. W. Peek, jun., '^93 ;

High-tension Overhead Transmission Lines, B. Wel-
bourn, 669

Field, Separation of Spectral Lines by an. Prof. J. Stark,

401
Measuring Machine, Dr. P. E. Shaw, 593
Photometry and Illumination, Prof. H. Bohle, M
Solomon, 126

Resistance : Absolute Measures by Method based on
Lorenz's, F. E. Smith, /iq^; Characteristics of Insula-

tion Resistance, S. Evershed, 510
Rheostats, Messrs. Isenthal and Co., sSy
Solar Phenomena, Dr. J. A. Harker, F.R.S., 131
Standards : Reports of British Association Committee, gi

Theory, Modern, Dr. N. R. Campbell, 339
Traction, 3^3
Waves, Atmospheric Refraction of, F. Kiebitz. 615

;

Transmission of Electric Waves along the Earth's
Surface, Prof. H. M. Macdonald, 703

Electricity, Atmospheric, Potential Gradient at Simla, Dr.
G. C. Simpson, 511

Electricity, Positive, Ravs of. and their Application, Sir

J. J.' Thomson, O.M., F.R.S., 549
Electrocardiogram, Interpretation of, W. A. Jolly, 2<iS

Electrochemistry, Principles of Applied, Dr. A. J. Allmand,
M. Solomon. 126; Chemical Action stimulated by
-Alternating Currents, S. G. Brown, 703

Electrodes, Influence of Diameter of Neon Tubes on P.D.
of, G. Claude, 731; Electrodeless Spectra of Hydrogen,
I. Masson, 503

Electrolysis of Lead and Iron in the Soil, M. Girousse, 311
Electro-magnetic Theory ; I Fenomeni Magnetici nelle Varie.

Tcorie, S. Magrini, 164 ; Paul Drude's Physik des
i4ithers. Dr. W. Kbnig, 473

Electrometers, Modern, Dr. E. N. da C. Andrade, 132
Electromotive Force of Normal Weston Cell, A. N. Shaw

and Prof. Callendar, 495 ; under Ultra-violet Light, J.
Pougnet, 546

Electrons, Radiation of, Prof. R. W. Wood, F. Soddv,
F.R.S., 339

Electroplating, W. R. Barclay and C. H. Hainsworth,
M. Solomon, 126

Electrostatic Oscillograph, H. Ho and S. Koto, 335
Electrotcchnical Commission, Berlin Meeting of the Inter-

national, 109
Elephant Trench at Dewlish, Rev. O. Fisher, 6, 166; C.

Reid, F.R.S., 96; G. W. B. McTurk, 166; H. T.
Ferrar, 37:

Elodea, Dr. W. H. Brown, 54
Empires, the Fate of, Dr. A. J. Hubbard, A. E. Crawlev,

396
Encyclopaedia, New, H. C. O'Neill, 266
Engineering : Hydraulic Machinery, E. Butler, 2 ; Theory

and Design of Structures, E. S. Andrews, 4; Course
of Elementary Workshop Drawing, H. .A. Darling, 92 ;

Field Fortification, Col. G. J. Fiebeger, 92 ; Machine
Construction and Drawing, .A. E. Ingham, 92 ; Earth-
work Haul and Overhaul, Prof. J. C. L. Fish, 92 ;

Continuous Beams in Reinforced Concrete, B. Geen,
92 ; Death of Dr. Rudolph Diesel, 173 ;

Model Engineer
Exhibition, 203 ; Laboratories at Dundee, 224

;

Engineering Research and its Coordination, Sir F.

Donaldson, G. H. Roberts, 268 ; Death of Sir William
Henry Preece, K.C.B., F.R.S.. 322 ; Specific Heat of

Superheated Steam, Prof. O. Knoblauch, 382 ; Motor
Ship Arum, 434 ; Strength of Wire Ropes, Prof. G.
Benoit and Mr. Woernle, 511 ; Improvement of Rivers,

B. F. Thomas and D. A. Watt, 525 ; the Motor Ship
Fionia, 56^ ; see British Association

Engines : les Moteurs Thermiques, F. Moritz, 95 ; Deep-sea
Hydraulic, Prof. J. Joly, 704-5

England, a Leisurely Tour in, J. J. Hissey, 498; Early
Wars of Wessex, A. F. Major. Rev. J. Griffith, 499

Englishwoman's Year-book and Directory, 1914, 526
Entomology : Life-history of a Water-beetle, F. Balfour-

Browne, 20 ; Entomological Notes, 180 ; Flies in

Relation to Disease : Non-bloodsuckers, Dr. G. S.

Graham-Smith, 421 ; Entomologist's Log-book, and
Dictionary of Life Histories and Food Plants of British

Macro-Lepidoptera, .A. G. Scorer, 683 ; Fauna of

British India, Dr. Shipley, G. A. K. Marshall, E.

Brunetti, 683 ; Handbuch der Entomologie, Prof. C.

Schroder, 683 ; see Insects

Enzymes, Prof. J. Wohlgemuth, 524
Epicamphor, 642
Etching Reagent for Steel, New, Dr. W. Rosenhain,

F.R.S., 529 : 594
Ether, see .^ther
Ethnography ; .Aborisrines of South America, the late

Colonel G. E. Church, Sir Clements R. Markham,
K.C.B., I

Ethnology : Philippine Myths, H. O. Beyer, 15 ; Exogamy
and Totemism, the late .Andrew Lang, 83 ; Hausa
Folk-lore and Customs, R. S. Rattray, i^g ; the

Golden Boueh. Prof. J. G. Frazer, A. E. Crawley, 317;
Ulster Folklore, Elizabeth Andrews, Rev. J. Griffith,

343; Japan's Inheritance. E. B. Mitford, 367; Staves

used in West Africa in the Cult of Shongo, J. W. S.

Macfie, 431 ; Tananese Magic connected with Birth of

Children, Dr. W. Hildburgh, 441 ; the Touareg, Fr. de

Zeltner, 441 ; Bismarck Archipelago and Peopling of

Melanesia. Dr. G. Friederici. S. H. Ray, 471; Silent

Bargaining in India, T. C. Hodson, 482

Eucalyptus. J. H. Maiden, W. B. Hemsley, F.R.S., 12

Eugenics Record Office, 204 : Eugenics of War, 273 ;

Eugenics Education Society, Prof. Karl Pearson, 606

;

Major Leonard Darwin, 633 ; E. Schuster, 660

Euglena, H. A. Wager, 96
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J. S. Gardiner, F.R.S., loi

Feet of the Furtive, C. G. D. Roberts, 294
Fermat's Theorem, J. E. Rowe, 176
Ferments : Synthesis by Ferments, Prof. Bourquelot,
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family Poeciliin.Te, C. T. Regan, 416; Deep-sea Fishes
on the Paris Market, J. Pellegrin, 496; Bathypelagic
Angler-fish containing Scopeloid Fish three times its

Length, C. T. Regan, 650 ; Port Erin Hatching Season,

694
Fisheries : Pilchards in the Eastern Half of the English

Channel, H. Swithinbank and G. E. Bullen, 452 ;

Report of Advisory Committee on Research, 614

;

Cornish Pilchards' Food, H. Swithinbank and G. E.
Bullen, 695 ; Der Fischerbole, 696

Flies : in Relation to Disease : Non-bloodsucking Flies, Dr.
G. S. Graham-Smith, 421 ; Hsematophagous Flies,

Capt. Patton and Capt. Craig, 432 ; Flight of House-
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McBride and E. R. Weaver, 177 ; National Gas
Exhibition, 178; Gaseous Pressure and Radiation
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Expedition, Dr. W. S. Bruce, 533 ; Yamal Peninsula,

M. Zhitkof, 1^64 ; a Review of Geographical Reviews,

671 ; Antarctic Problems, Prof. E. David, C.M.G.,
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Geological Map of the World, E. de Margerie : Lecture

on Egyptian Deserts, Dr. W. F. Hume, 7 ; Geological
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W. N. Benson, 225, 336, 547 ; Practical Stone Quarry-
ing, A. Greenwell and Dr. J. V. Elsden, 290; Work of

Natural Forces in Relation to Time, Dr. G. F. Wright,

346 ; Geological Sections through the Andes of Peru
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Dr. N. Annandale and others, 443 ; Outlines of

Mineralogy, for Geological Students, Prof. G. A. J.

Cole, 475 ; Garnet as a Geological Barometer and an
Infra-plutonic Zone, Dr. L. L. Fermor, 485 ; Mineral
Resources of the United States, 505 ; Mountains : their

Origin, Growth, and Decay, Prof. J. Geikie, F.R.S.,
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Devplopment Fund, 64Q : Medical Department of

Washinctnn University, St. Louis, 150,000/. from the

I'.S. Educat'on Board, 702

Glaciers of Alps and Pyrenees, 641
Glanders, 272
Glasgow Memorial to Lord Kelvin, 200
Glass : New Optical " Spcctros," 327 ; Eye-preserving

Glasses, Sir W. Crookes, O.M., 357; Museum Glass,
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Prof. J. S. Gardiner, F.R.S., 346; Hawaiian Vol-

canoes, T. A. Jaggar, jun., 639
Hazell's Annual for 1914, 500
Health through Diet, K. G. Haig, 93 ; Health in India,

Sir Ronald Ross, K.C.B., F.R.S., 454
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Prof. H. L. Callendar, 467 ; Thermal Expansions of

Mercury and Fused Silica, F. J. Harlow, 467;
Systematic Course of Practical Science : II., A. W.
Mason, 473 ; Pressure of Radiation and Carnot's Prin-
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S; Prof. A. Fowler, F.R.S., 95, 231; Dr. N. Bohr,
231 ; Electrodeless Spectra of Hydrogen, Irvine Masson,
503

Hydrography : Danish E,xpedition to the Mediterranean,
T. .Schmidt, 10; Scientific Papers, J. Y. Buchanan,
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Pelargonium, Dr. R. Knuth, 163 „ n -
Pellagra in the Colne Valley, Dr. Blandy, 84; Pellagra,

611

Penguin, King-, R. C. Murphy, 3S1

Perfumery, J. C. Umney, 5<1.i
,

, ^ „ , ,
., ^

Periodic Law, Specific Heats and the. Dr. H. Lewkowitsch,

661 ; R. G. Durrant, 686 ,- t, c 1,

Petrography of Polzcn District, Bohemia, K. H. Schou-

mann, 196



Inaex Nature,
^tarck 26, I

Petroleum
: Institution of Petroleum Technologists, 561

VVanmg Supply of Petroleum, 566
'

Petrology of the Igneous Rocks, Dr. F. H. Hatch, 650
Pharmacological Action of Tetra-alkyl Ammonium Com-

pounds, Prof. C. R. Marshall, 442, 520
Pharmacy, International Congress of, 174, 304
Philippine Myths, H. O. Beyer, 15 ; Colour Photographs of

Philippme Races, Dean Worcester, 509
Philosophy

: the Game of Mind, Percy M. Campbell 2
;Mind and Health, Dr. E. ^E. Weaver, 2 ; Development

and Purpose, Prof. L. T. Hobhouse, 2 ; Essais de
Synthase Scientifique, E. Rignano, 263 ; Contre la
M(5taphysique, F. Le Dantec, 263 ; Modern Science and
Prof. Bergson, H. S. R. Elliot, 263 ; Wissenschaft
und Wirkhchkeit, Max Frischeisen-Kohler, 263 ; the
Young Nietzsche, 263 ; Philosophy of Vitalism, Prof.
E. W. MacBride, F.R.S., 290, 400; Prof. Hans
Driesch, 400

Phosphate Beds of Safaga, Dr. J. Ball, 641
Phosphorescence of Mercury Vapour, F. S. Phillips, 401
Photochemical Reactions, Non-influence of Oxygen, M.

Boll and V. Henri, 573
Photo-electric Effect : Selective -Action of Metals, G. Reboul

73'
Photography : Exhibition of Royal Photographical Society,

18; Grand Canyon, A. L. Coburn, 174; Light Energy
required to produce the Latent Image, P. G. Nutting',
293; "Wellcome" Photographic Exposure Record and
Diary, 1914, 449 ; British Journal Photographic
Almanac, 1914, 500; Wratten and Wainwright Plates,
723

Photometry, Electrical, Prof. H. Bohle, M. Solomon, T26
Phreatoicus, Geographical Distribution of. Dr. C. Chilton

98
Phromma, Dr. A. D. Imms, 704
Physical Optics : Radiation of Electrons, Prof. R. W.

Wood, 339
Physical Society : Exhibition, 460 ; Officers, 720
Physical Training, Lieut. G. Hubert, Dr. Mina L. Dobbie

27
Physics: Continuity, Sir O. Lodge, F.R.S., 33, 606;

Scientific Papers, Lord Rayleigh, O.M., F.R.S., 227;
Researches of the National Physical Laboratory', 239 ;

Presentation of Bust of Lord Kelvin at Edinburgh,'
303 ; Physics at the British Association, 304 ; les Id^es
Modernes sur la Constitution de la Mati^re, E. Bauer,
A. Blanc, E. Bloch, Mme. P. Curie, A. Debierne, and
others, F. Soddy, F.R.S., 339; Conseil International
Solvay, 347; die Existenz der Molkule Prof. The
Svedberg. 367 ; Physics : an Elementary Te.xt-book,
Dr. C. G. Knott, 398; Recent Physical Research, D.
Owen, 422 ; Mechanics and Heat : an Elementary
-Applied Course, J. Duncan, 473 ; Experimental
Science, S. E. Brown, 473 ; Practical Physics for
Secondary Schools, N. H. Black and Dr. H. N. Davis,
473 ; Text-book of Physics, A. W. Duff, 473 ; Systematic
Course of Practical Science for Schools, A. W. Mason,
473 ; Paul Drude's Physik des Aethers, Dr. W. Konig,
473 ;

" Semi-absolute," " Enquirer," 530 ; Energy of
-Atoms at Absolute Zero, i;39

; die Phy'sik der bewegten
Materie und die Relativitatstheorie. Dr. Max B.
Weinstein, 577 ; Aristotle's Physics, Capt. J. H. Hard-
castle

; Sir G. Greenhill, F.R.S., 584; Sir Wm.
Ramsay. K.C.B., F.R.S. ; Sir O. Lodge, F.R.S., 606
Matter and Some of its Dimensions, W. K. Carr, 605
a Text-book of Physics, Dr. R. S. Willows, 682

,

Medizinische Physik, Prof. O. Fischer, 682 ; Inter-
national Committee Symbols, 697 ; see British Associa-
tion, also Atoms, Radiation, and other individual
headings

Physiology : Physiological Factors of Consciousness, G.
.Archdall Reid, 6; International Physiological Congress,
Dr. C. Lovatt Evans, 61 ; New Function of Vascular
Walls, MM. Lupine and Boulud, 2S5 ; Effects of High-
frequency Currents, T. T. Baker, 509 ; Irritability,
Prof. Max Verworn, 577; Influence of Thermal En-
vironment on Circulation and Body-heat, E. R. Lyth,
;77; Effects of Stimulants, Prof.' H. E. Armstrong!
670; Monte Rosa Expedition of 1911, 677; Proportion
of Lipoids in the Tissues, -A. Mayer, "179 ; Electrical

Conductivity of Fluids of the Organism, -A. Javal, 730 ;

see British Association
Physiology, .Animal: the -Arthropod Eye, Dr. Trojan, 54;

Laws of Absorption of Carbon Monoxide by the Blood,
M. Nicloux, 679 ; Colour Vision among Crustacea, 726

Physiology, Veterinary, Major-Gen. F. Smith, C.B.,
C.M.G., 420

Pi, French Verses for tt, 458
Pianoforte Touch, Prof. G. H. Bryan, F.R.S., 292, 42s-

Prof. S. Pickering, F.R.S.
, 425

^ t a.

Pictures, Scientific Methods of Identifying, Prof. A. P.
Laurie, 558

Pilchards in the Eastern English Channel, H. Swithinbank
and G. E. Bullen, 452 ; Pilchards' Food, H. Swithin-
bank and G. E. Bullen, 695

Piltdown Skull, no; Prof. G. Elliot Smith, F.R.S.,
131, 267, 318, 468, 545, 729; Prof. A. Keith, F.R.S.,
197, 292, 345 ; A. G. Thacker, 299 ;

(Mandible), Prof.
David Waterston, 319; A. S. Underwood, 407; ( .

Dawson and Dr. A. S. Woodward, 545
Pipes from Red River (illustration), 19
Planck's Constant, the Magneton and, Dr. H. S. -Allen,

630; S. D. Chalmers, 687
Planets : Elements and Numbers of Minor Planets, Dr.

Cohn, 276; the Ways of the Planets, M. E. Martin
W. E. Rolston, 420

Plankton : Phytoplankton of Danish Seas, Dr. Ostenfeld,
16; Plankton Distribution, C. O. Esterly, 241; New
Quantitative Tow-net, Dr. E. J. Allen, 335

Plant Diseases, Congress at Rome, 613 ; see Disease
Plant Ecology, Dr. E. Riibel, 615
Plant-Geography of Bernina District, Dr. E. Riibel, 162
Plant Products, Introduction to Chemistry of Dr P Haas

and T. G. Hill, 524
Plant Protection, Dr. A. B. Rendle, F.R.S., 130
Plants: Pflanzenreich, A. Engler, R. Knuth, K. Krauso,

162 ; Plant Life, Prof. J. B. Farmer, 397 ; Hydrocyanic
Acid in Plants, Dr. J. M. Petrie, 469; O-xydases and
their Inhibitors in Plant Tissues, W. R. G. Atkins,
495; Conversion of Red Pigment to a Yellow, R.
Combes, 522 ; Spread of Morbid Changes from Branches
killed by Heat, Prof. H. H. Dixon, 599 ; Sap, Prof.
Di.xon, 704

Plants, Aquatic : Biology of Elodea, Dr. W. H. Brown, 54
Plates, Strength of Stayed Flat, C. E. Stronieyer, 670
Plumage Bill, Sir H. H. Johnston, G.C.M.G., F.R.S.,

428, SOI ; Dr. H. O. Forbes, 476: L. Joseph, soi !

"O. L.," 685; Artificial Flies, Sir H. Maxwell, 562;
United States Bill, 48, 105, 639; French Importation,
617

Poet of Nature, New, 166
Poisoning : Industrial Poisoning from Fumes, Gases, an<l

Poisons, Dr. J. Rambousek, 628; Anaphylaxis, Prof
Ch. Richet, J. M. Bligh, 678, iv

Polar ; le Monde Polaire, O. Nordenskjold, G. Parmentier
and M. Zimmermann, 164 ; sec Antarctic and Arctic

Polarisation and Energy Losses in Dielectrics, Dr. .A. W.
Ashton, 390; Polarisation of Sky Light, A. Boutaric,
485 ;

Polarisation Capacity of an Electrode, P. Vaillant,

495
Polished Metals, Transparence of Surface Film Dr G T

Beilby, F.R.S., 6qi
Pollination of Kaffir Bread Tree, R. Marloth, 259
Polychaeta, R. Southern, 624
Polzen Rocks, K. H. Scheumann, 196
Pompeii, Discovery of Buried Harbour, 83
Popular Science, Harmsworth's, 230
Porcelain, Fritted or Soft, -A. Granger, 381
Port Authorities. A. G. Lyster, 328
Positive Electricity, Rays of, and their .Application to

Chemical Analysis, Sir J. J. Thomson, O.M., F.R.S.,
,549

Potash, Kelp and other Sources of, F. K. Cameron, 510
Potato : Fungus Diseases in -Australia, D. Mc.Alpine, 27

;

S73 ;
Disease produced by Phytophthora erythrosebiica

Dr. G. H. Pethybridge, 598
Poultry and Egg Trade. I3ritish, E. Brown, 538
Prehistoric Society of East Anglia, 201

Pressure : Pressure in Detonation of Explosives, Prof. B.
Hopkinson, 416; Pressure of Radiation, Prof. H. L.
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Callendar, F.R.S., 450, 500, 553, 629; (and Carnot's

Principle), Lord Rayleigh, 527; C. G. Darwin, 585
Piiiicipia Mathematica, Dr. A. N. Whitehead, F.R.S., and

B. Russell, F.R.S., 445
Prize Awards of Paris Academy of Sciences for 1913, S12
Prizes Offered : by Pasteur Institute for Work on Treat-

ment of Meningitis, 48; Beneden Prize of 2800 francs

for Embryology or Cytology, 379 ; 100 Dollars for

Paper on Availability of Pearson's Formula for

Psychophysics, 508 ; Paris Academy of Sciences, Prize

Subjects for 1915, 540
Projective Geometry, H. Piaggio ; "The Writer of the

Note," 607
Protozoa, Soil, K. R. Lewin and C. H. Martin, 632, 677
Psychiatry, Modern Problems in, Prof. E. Lugaro, Drs.

Orr and Rows, 231
Psycho-analysis, Dr. W. Brown, 643
Psychology :' Association and Inhibition, Prof. Shepard and

H. M. Fogelsonge, 15 ;
Continuity : British Association

Address, Sir O. Lodge, F.R.S., 33; the Learning

Process, Prof. S. S. Colvin, 129; Introduction to

Psychology, Prof. R. M. Yerkes, 129 ; Experiments in

Educational Psychology, Dr. D. Starch, 129 ; Man and

his Future : the Anglo-Saxon, Lieut. -Col. Sedgwick
;

the Fate of Empires, Dr. A. J. Hubbard; Science of

Human Behaviour, Dr. M. Parmelee ; all A. E.

Crawley, 396; Instinct and Experience, Prof. C. LI.

Morgan, F.R.S., G27 ; Now Theory, Prof. S. Freud,

Dr. W. Brown, 643 ; see British Association

Psychology, Animal, G. Bohn, Dr. Rose Thesing, A. E.

Crawley, 396
Pumping and Hydraulic Machinery, Modern, E. Butler, 2

Quarrying, Practical Stone-, A. Green well and Dr. J. V.

Elsden, 290

Rabies, Dr. Hideyo Noguchi, 173; Negri's Corpuscles, Y.
Manou^lian, 305

Radiation : Theory of Radiation, Prof. G. B. McLaren, 165,

233 ; Prof. J. W. Nicholson, 199 ; Theorie dcr Warme-
strahlung, Dr. Max Planck, 261 ; Pressure of R.ndiation

and Carnot's Principle, Prof. H. L. Callendar, F.R.S.,

450, 500, 553, 629; Lord Rayleigh, O.M., F.R.S., 527;
C. G. Darwin, 585 ; the Radiation Problem, Dr. E. E.

Fournier d'Albe, 688

Radio-activity : Branch Product in Actinium C, E. Mars-
den, R. H. Wilson, 29 ; Simple Method of Counting
both a and P Particles, Dr. H. Geiger, 85 ; Reflection

of y Rays from Crystals, Prof. Rutherford and Dr.

Andrade, 267 ; Ics Id^es Modernes sur la Constitution

de la Mati^re, E. Bauer, Mme. Curie, and others,

F. Soddy, F.R.S., 339; Residual lonisation in Gases,

Prof. J^ C. McLennan, 424; the End-product of

Thorium, Prof. J. .Toly, F.R.S., and J. R. Cotter, 632,

661 ; Search in Russia for Minerals, 666 ; Radio-

activity, Prof. L. V. Bortkiewicz, 684 ; Work of the

Vienna Radium Institute, 699
Radio-elements, Terrestrial Distribution of, and Origin of

the Earth, George Craig, 29
Radiology : Emanations of Mesothorium, 105

Radio-telegraphy, see Wireless, 277
Radium : Radium Institute and Radium Emanation, 172 ;

Science and the Lay Press, One of the Reporters, T99
;

Radium Resources, F. Soddv, F.R.S., 376 ; the British

Radium Standard, Prof. E.' Rutherford, F.R.S., 402 ;

Phenomena of Solution of Radium Emanation, Dr. T.

Godlewski, 409 ; Directions for sending Radium, Dr.

Glazebrook, 430 ; Supposed Separation ot Radium D
from Lead, C. Staehling, 521

Railways : Audible Signals for Locomotives and Electric

Lighting of Trains in France, 1:39

Rain : British Rainfall in 1912, Dr. H. R. Mill, C. Salter,

60; in 1913, 696; Rain Storm at Doncaster, September

17, 1913, R. C. Mossman and C. Salter, 520
Rats and Danysz Virus, 274
Rays of Positive Electricity, Sir J. J. Thomson, O.M.,

F.R.S., 549
Reaction, Delayed, in .\nimals and Children, Dr. W. S.

Hunter, 15

Reagents, Merck's Index, 17

Ped-water due to Euglena, H. .\. Wager, 96

Reflection of y Rays, 267 ; of X-Rays, M. de Broglie ; E.

Jacot, 423 ; of Light at the Confines of a Diffusing

Medium, Lord Rayleigh, O.M., F.R.S., 450; Scatter-

ing in Regular Reflection from a Transparent Grating :

Analogy to Reflection of X-Rays, Prof. C. Barus, 451
Reflex Action, Prof. Verworn, E. R. Lyth, 577
Refraction of Electric Waves in the Atmosphere, F.

Kiebitz, 615
Regeneration in Gitnda ukae, Dorothy J. Lloyd, 385, 729
Rehobother Bastards, Dr. E. Fischer, 160

Relativity, the Case against. Dr. Max B. Weinstein, 577
Religion': the Golden Bough, Prof. J. G. Frazer, A. E.

Crawley, 317
Reptiles from Colombian Choco, G. A. Boulenger, 416

Resistance of Struts, &c., in an Air Current, A. P.

Thurston, 642
Reversibility of Ferment Action, Dr. A. C. Hill, 479

Reviews .and Our Bookshelf.

Agriculture :

-Anderson (F. I.), the Farmer of To-morrow, 229

Brewer (G. W. S.), Educational School Gardening and
Handwork, 604

Case (Gerald O.), the Use of Vegetation for Reclaiming

Tidal Lands, 57S

CoUinge (W. E.), Food of some British Wild Birds, 228

Elliott (S. B.), Important Timber Trees of the United

States : a Manual of Practical Forestry, 289

French Hydrological Service : (a) RiSgion des Alpes : (b)

Region du Sud-Ouest, 436
Harper (Prof. M. W.), Animal Husbandry for Schools,

229
Hudson (W. F. A.), Handbook of Forestry, 289

Hummel (Prof. W. G., and Bertha), Materials and

Methods in High School .Agriculture, 658

Johnson (W. H.), Elementary Tropical Agriculture, 229

Kossowicz (Prof. A.), Einfuhrung in die Agrikultur-

mykologie, 131

Logan (.A.), Principles and Practice of School Gardening,

604
McAlpine (D.), Handbook of Fungus Diseases of the

Potato in Australia and their Treatment, 27

Powell (G. H.), Cooperation in Agriculture, G. H.

Powell, 229
Recknagel (Prof. A. B.), Theory and Practice of Working

Plans (Forest Organisation), 289

South-Eastern Agricultural College, Wye, Kent, Journal

of the, 487
Thomson (G. S.), British and Colonial Dairying, Sup. vu

U.S. Department of Agriculture : Bureau of Soils

Bulletins, 560
Walker-Tisdale (C. W.) and T. R. Robinson, Farm and

Creamery Butter-making and Student's Reference

Book, Sup. vii

Wieler (Prof. A.), Pflanzenwachslhum und Kalkmangel

im Boden, 560
Anthropology

:

r r^ az t

Andrews (Elizabeth), Ulster Folklore, Rev. J. Grifhth,

British School at Athens, Annual of the, 266 _ .^ ,

British School at Rome, Papers of the. Rev. J. Griffith,

But^tel-Reepen (Prof. H. v.), A. G. Thacker, Man and his

Forerunners, 160 „ ,, , ,

Church (the late Colonel G. E.), Clements R. Markham,

K.C.B., .Aborigines of South America, i

Fischer (Dr. E.), Die Rehobother Bastards und das

Bastardierungsproblem beim Menschen, 160

Frazer (Prof. J. G.), the Golden Bough: Part vi., the

Scapegoat, A. E. Crawley, 317
Friederici (Dr. G.), Forschungsreise nach dem Bismarck-

Archipel, 1908 : III., Fine melanesische Wanderstrasse,

Sidney H. Ray, 471
. ,

_ .

Giuflfrida-Ruggeri (V.), L'Uomo Attuale una Specie

CoUettiva, 160
. r- 1 «

Hrdlifka (Ales) and others, Earlv Man in South America,

Dr. A. C. Haddon, F.R.S., 144
. r- ^ ,

Hubbard (Dr. A. J.), the Fate of Empires, A. E. Crawley,

Leeds (E. Thurlow), Archeology of the Anglo-Saxon

Settlements, 369



Index

Major (A. F.), C. W. Whistler, Earlv Wars of Wessex,
Rev. J. Griffith, 499

Montessori (Maria), F. C. Cooper, Pedagogical Anthropo-
logy, Sup. iii

Parmelee (Dr. M.), Science of Human Behaviour, A. E.
Crawley, 396

Pearson (Prof. Karl, F.R.S.), E. Nettleship, F.R.S., and
C. H. Usher, Monograph on Albinism in Man, 717

Pyle (Dr. W. H.), E.xamination of School Children, 711
Rattray (R. Sutherland), Hausa Folk-lore, Customs,

Proverbs, &c., 159
Sedgwick (Lieut.-Col. W.), Man and his Future : the
Anglo-Saxon, \. E. Crawler, 396

Whitney (C), the Flowing Road (Venezuela), 294
Wright (Dr. G. F.), Origin and Antiquity of Man, 160

Biology :

Anon., The Romance of ' Nature, Prof. J. Arthur
Thomson, 340

-Anon., Some Secrets of Nature, Prof. J. A. Thomson 340
Baker (R. T.), Cabinet Timbers of Australia, 552
Bateson (Wm., F.R.S.), Problems of Genetics, 497
Besson (Dr. A.), Prof. H. J. Hutchens, D.S.O., Practical

Bacteriology, Microbiology, Src, 193
Bickerton (W'.), Home-life of the Terns, 294
Blakeslee (Dr. M. F.) and Dr. C. D. Jarvis, Trees in
Winter, 504

Bohn (G.), Dr. Rose Thesing, Die Neue Tierpsychologie,
396

Brauer (Prof. Dr.), Die Siisswasserfauna Deutschlands,
eine E.xkursions-fauna, 60

British Museum (Natural History) Catalogues : (i) Books,
-Manuscripts, Maps, and Drawings: Vol. iv., 288;
(2) Noctuidae, by Sir G. F. Hampson, 288; (3) Ungu-
late Mammals: Vol. i., Artiodactyla, Family Bovidse,
bv R. Lydekker, F.R.S., 288

Brown (Dr. W. H.), Elodea, .;4

Brucker (Prof. E.), Zoology, Prof. J. A. Thomson, 340
Buchanan (Estelle D. and Prof. R. E.), Household

Bacteriology, Prof. Hewlett, 28
Case (G. O.), the Use of Vegetation for Reclaiming Tidal

Lands, 178
Claxton (W. J.), Insect Workers, 294 ; Letters from

Nature's Workshop, 294
Coley (May), Wild Flower Preservation, 397
Collinge (\V. E.). Food of some British Wild Birds, 228
Cuming (E. D.), J. A. Shepherd, the Bodley Head
Natural History : British Birds : Passercs, 228

Dahl (Prof. F.), Vergleichende Physiologic und Morpho-
logic der Spinnentiere, 605

Dugmore (A. R.), Wild Life and the Camera, 294
Elgee (F.), Moorlands of North-Eastern Yorkshire,

Sup. viii

Elliott (S. B.), Important Timber Trees of the United
States : a Manual of Practical Forestrv, 280

Engler (A.), R. Knuth, K. Krause, Das Pflanzenreich :

Geraniaceae : Goodeniaceas and Brunoniaces, 162
Esterly (C. O.), Occurrence and Vertical Distribution of

the Copepoda of the San Diego Region, 241
Farmer (Prof. J. B.), Plant Life, 307
Gordon (S.), the Charm of the Hills, 204
Graham-Smith (Dr. G. S.), Flies in Relation to Disease :

Non-bloodsucking Flies, 421
Hampson (Sir G. F.), Catalogue of Noctuida; in the

British Museum, 288
Hampstead Scientific Society, Hampstead Heath : its
Geology and Natural Historv, 137

Haviland (M. D.), Wild Life on the Wing, 688
Headley (F. W.), the Flight of Birds, 368
Herms (Prof. W. B.), Laboratory Guide to the Study of

Parasitology, 316
Hopkinson (John), a Bibliographv of the Tunicata, 288
Hornaday (Dr. W. T.), Our Vanishing Wild Life, 504
Hudson (W. F. A.), a Handbook of Forestry, 289
Jacobi (Dr. A.), Mimikrv und Verwandte Erscheinuneen.

653
^

Jo)nt Committee of the Royal Societv and British Associa-
tion, D. Sharp, F.R.S., Fauna Hawaiiensis, Prof. J.
Stanley Gardiner, F.R.S., loi

Kearton (R.), C. Kearton. British Birds' Nests, 504
Ko-isowicz (Prof. A.), Einfiihrung in die Agrikultur-

mykologie, 131

KiJstir (Prof. E.i, Zoncnbildung in kolloidalen Medien,
53-

Lee (A. B.), the .Microtomist's Vade-Mecum, 290
Lowe (Percy R.), Our Common Sea-birds, 688
Lydekker (R., F.R.S.), Catalogue of the Ungulate
-Mammals in the British Museum (Natural Historv),
288

Lyth (E. R.), Studies on the Influence of Thermal
Environment on the Circulation and the Body-heat,
577

McConachie, In the Lap of the Lammermoors, Prof.
J. A. Thomson, 340

-Mack (Amy E.), J. Ramsav and L. Harrison, Bush Davs,
162

Maiden (J. H.), a Critical Revision of the ^enus
Eucalyptus, Dr. W. Botting Hemsley, F.R.S. 12

Morgan (Prof. C. LI., F.R.S. ), Instinct and Experience,
627

Muschler (Dr. Reno), a Manual Flora of Egypt, 162
Newbigin (Dr. Marion I.), Animal Geographv, Prof.

Cole, 471
O'Kane (Prof. W.), Injurious Insects : How to Recognise
and Control Them, Sup. viii

Parmelee (Dr. M.), the Science of Human Behaviour,
A. E. Crawley, 396

Pascher (Prof. A.), Die Siisswasser-Flora Deutschlands,
Osterreichs und der Schweiz, 60

Prescott (S. C.) and C. E. A. Winslow, Elements of
Water Bacteriology, 197

Pycraft (W. P.), the' Infancy of Animals, Sup. viii
Recknagel (Prof. A. B.), 1 heory and Practice of Working
Plans (Forest Organisation), 289

Richet (Prof. Ch.), J. Murray Bligh, Anaphylaxis,
Sup» iv

Rignano (E.), Essais de Synthase Scientifique, 263
Rintoul (Leonora J.) and Evelyn V. Baxter, Report on

Scottish Ornithology in 1912, including Migration, 171
Roberts (C. G. D.), the Feet of the Furtive, 294
Roux (W.), Uebcr kniisale und konditionale Weltan-
schauung und deren Stellung zur Entwicklungs-
merhanik, 4

Rubel (Dr. II.), Pflnnzcngcographische Monographic d.s
Bcrninagebietes, 162

Rubner, v. Gruber, and Ficker (Profs.), Handbuch der
Hygiene, G. H. F. Nuttall, 629

Salter (Dr. J. H.), Bird Life throughout the Year, 688
Schroder (Prof. Chr.), Handbuch der Entomologie, 683
Scorer (A. G.), the Entomologist's Log-book, and

Dictionary of the Life Histories and Food Plants of
the British Macro-Lepidoptera, 683

Scott (Dr. T.) and A. Scott, British Parasitic Copepod.i
193

Shipley (Dr. A. E.), Guy A. K. Marshall, E. Brunetti,
the Fauna of British India : Diptera nematocera, 6S3

Sleeper (G. W.), Evolution and the Germ Theory of
Disease (printed 1849?), Prof. E. B. Poulton FRS
588

Smith (Major-Genera 1 F., C.B., C.M.G.), Manual of
Veterinary Physiology, 420

Step (E.), Toadstools and Mushrooms of the Countryside,
397 ;

Messmates : a Book of Strange Companion-
ships in Nature, Sup. viii

Thienemann (Prof. J.), XL Jahresbericht (1911) der
Vogelwarte Rossitten der Deutschen Ornithologischen
Gesellschaft, 228

Trist (S.), the Under Dog : Wrongs Suffered by .\nimals
at the Hand of Man, 94

Trojan (Dr. E.), Das Auge von Palaemon Squilla, 54
Verworn (Prof. Max), Irritability : a Physiological

Analysis of the General Effect of Stimuli in Livin"
Substance, 577

^

Vries (Prof. Hugo de), Gruppcnwcise Artbildung

:

Qinothcra, &c., 395
White (J. W.), Flora of Bristol, 162
Zwanziger (Dr.), G. K. Gude, the Animal Kingdom

illustrated in 27 Coloured Plates, containing several
Hundreds of Species, 710

Chemistry :

Allen's Commercial Organic Analysis, edited by W. A.
Davis and S. S. Sadtler, 125
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Allmand (Dr. A. J.)> Principles of Applied Electro-

chemistry, M. Solomon, 126

Bauer (E.), A. Blanc, E. Bloch, Mme. P. Curie, A.

Debierne, and others, Les Id^es Modernes sur la Con-
.stitution de la Matiere, F. Soddy, F.R.S., 339

Bausor (H. W.), Preliminary Chemistry, 446
Blake (Prof. J. C), General Chemistry Laboratory

Manual, 655
Bloxam (C. L.), A. G. Bloxam and Dr. S. J. Lewis,

Chemistry : Inorganic and Organic, with Experiments,

343
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Reymond, 483

Volcanoes : Eruption on Ambryn Island, New Hebrides,
455; Volcanic Dust, Prof. W. J. Humphreys, 479;
Eruption of Mt. Sakurashima, 56" ; Recent Eruptions
in Japan, 5S9 ; Inside Vesuvius, F. Burlingham, 591 ;

Observations at the Bottom of the Crater of Vesuvius,
Prof. J. W. Judd, F.R.S., F. Burlingham, 633; Sound-
waves due to Eruptions, S. Fujiwhara, 592 ; Origin of
Structures on the Moon's Surface, C. H. Plant, 556,
714; Dr. Johnston-Lavis, 631; Rev. O. Fisher, 714

Volturno Fire and Wireless, 202

Wallaby, Capt. Pelsart, 715
Wasp, Queen, seen January 22, 613
Water : .Modern Pumping and Hydraulic Machinery, E.

Butler, 2 ; Trade Waste Waters, Drs. H. M. Wilson
and H. T. Calvert, gi ; Elements of Water Bacterio-
logy, S. C. Prescott and C. E. A. Winslow, 197 ; Water
and Volcanic Gases, A. L. Day and E. S. Shepherd,
391 ; Spongilla lactistris in Cardiff Waterworks, Prof.
W. N. Parker, 416 ; Underground Waters for Com-
mercial Purposes, Dr. F. L. Rector, 474 ; Improvement
of Rivers, B. F. Thomas and D. A. Watt, 524

;

Fouling of Water Supply by Oscillatoria, Prof. T.
Johnson, 704; Medical Hydrology, Dr. R. F. Fox, 708;
Removal of Micro-organisms by .Mr-current, A. Trillat,

731
Water-beetle, Life-history of a : Royal Institution Dis-

course, F. Balfour Browne, 20
Water-lilies, Sir F. W. Moore, 17

Waterplanes : Daily Mai! 5000/. Prize Race, 12

Wave-counter : the Undagraph, Dr. O. Klotz, 97
Weather : a Medley of Weather Lore, M. E. S. Wright,

398 ; Weather Fallacies, A. O. Walker, 433 ; Daily
Weather Maps of U.S. Weather Bureau, 641, 7':;
Weather Forecasting, R. M. Deeley, 608 ;. W. '

Dines, F.R.S., 680; Weather Forecasts)}' EnglS: -.,

A. Mallock, F.R.S., 711; see MeteorologyiboS
Weevils, Australian, A. M. Lea, 225 i' lo2

Wessex, Early Wars of, A. F. Major, C. \ .' VWiistler,

Rev. J. Griffith, 499 /
Who's Who, 1914, 526; Who's Who Year-book for 1914-15,

526; Who's Who in Science: International, 1914, 553;
Corrected Price, 594

Wild : Wild Life and the Camera, A. R. Dugmore, 294

;

Wild Birds Protection Acts : Committee, 378 ; Wild
Flower Preservation, May Coley, 397 ; Our Vanishing
Wild Life, Dr. W. T. Hornaday, 504; Wild Life on
the Wing, M. D. Haviland, 688

Willow-titmouse in Lancashire and Cheshire, T. A. Coward,

704
Wind Storm in Wales, 273 ; Wind Provinces, R. M.

Deeley, 478
Wire Ropes, Prof. G. Benoit and Mr. Woernle, 511

Wireless: London Wireless Club, 140; Installation at

Florence Cathedral, 173 ; Sound Effects at Contacts, M.M.

Dongier and Brazier, 258; Committees on Radio-tele-

graphic Investigations, 277 ; Licences for Wireless Tele-

graphy, 320 ; British Science Guild and the Post-Office

Tax, 719; Death of Sir W. H. Preece, K.C.B., F.R.S.,

323 ; Committee appointed by Postmaster-General, 325 ;

Wireless in Himalavas, 431: Wonders of Wireless

Telegraphy, Prof. J. A. Fleming, F.R.S., .sae

:

"Atmospherics," Prof. J. Perry, F.R.S., 528; W. Hall

and H. Morris-Airey, 554 ; R. F. Durrant, sSS : Atmo-
spheric Electricity and Day and Night Difference. H.

Dember, 723 ; Inter-Imperial Telegraphy, C. Bright,

642 ; .'\ddress to Wireless Society of London, A. A. C.

Swinton, 647 : Jahrbuch, Dr. G. Eichhorn, 672 : Hand-
book for Wireless Telegraph Operators Working
Licensed Installations, 672 ; Wireless Telegraphy and
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\_Mit?-ck 26, 191,

Telephony, C. R. Gibson, 682 ; Curve for Plates of
Rotating Sector Condenser, W. Duddell, 697

Wireless Telephony, C. R. Gibson, 682 ; in a Yorkshire
Coal Mine, 49

Wood: Cabinet Timbers of Australia, R. T. Baker, 5^2Worm, New Deep-sea Nemertine, Dr. Brinkmann, 145
Writers' and Artists' Year-book, 1914, 526

-\-Rays and Crystals, M. de Broglie, 327; Influence of Crystal
on Spectrum in X-Rav Spectrometer, Prof. W. H.
Bragg, K.R.S., 416; Analysis of Crystals by X-Ray
Spectrometer, W. L. Bragg, 416; Reflection of X-Rays,
M. de Broglie

; E. Jacot, 423 ; Analogy to Reflection of
X-Rays from Crystals, Prof. C. Barus, 451 ; Atomic
Models and X-Ray Spectra, Dr. F. A. Lindemann, 500,
630; Dr. N. Bohr; Dr. H. G. J. Moseley, 553; Prof.

J. W. Nicholson, 5,S3, 630; Sir O. Lodge, F.R.S.,
6og ; Dr. H. S. Allen, 630, 713 ; New X-Ray Tube!
W. Coolidge, 613 ; X-Ray Spectra given bv Crystals of
Sulphur and Quartz, Prof. W. H. Bragg, 649 ; X-Rays
and Metallic Crystals, E. A. Owen and G. G. Blake,
686; the Radiation Problem, E. E. F. d'Albe, 689

Yamal Peninsula, M. Zhitkof, 564
Year-books : Year-book of the Scientific Societies of Great

Britain, 434; Who's Who, 526; Englishwoman's Year-
book and Directory, 526; Writers' and Artists' Year-
book, 526

Yorkshire, Moorlands of, F. Elgee, viii

Young's Modulus : Demonstration, G. Chatterji, 705

Zeeman Effect : Abnormal Eff'ect with Sodium, R. Fortrat,
285 ; Researches in Magneto-optics, Prof. P. Zeeman,
313; Zeeman-Stark Effect, A. Lo Surdo, 536

Zinc : Organometallic Compounds of Zinc and Magnesium,
Dr. H. Wren, 261 ; Comparative Influence of Zinc on
Growth of Hypomycetes, M. Javillier and Mme.
Tchernoroutsky, 496

Zircon, Prof. Strutt, 416
Zodiacal Matter, E. Belot, 460
Zonal Structure in Plants and Animals, Prof. E. Ktister,

532 ; Zonal Structure in Colloids, G. Abbott, 607, 687 ;

Dr. H. J. Johnston-Lavis, 687
Zoological Catalogues : Catalogue of Books, MSS.,

Drawings, in the British Museum (Natural History),
288 ; Bibliography of Tunicata, J. Hopkinson, 288

;

Catalogue of Noctuida; in the British Museum, Sir
G. F. Hampson, 288; Catalogue of Ungulate Mammals
in the British Museum, R. Lvdekker, F.R.S., 288

Zoological Gardens, Dr. Chalmers Mitchell, 432 ; Zoological
Park of Scotland, 379 ; Giza Zoological Gardens, 668-9

Zoology :

General : Fresh-water Fauna of Germany, Prof. Brauer,
60 ; Zoology of the Sandwich Islands, D. Sharp,
F.R.S., Prof. J. S. Gardiner, F.R.S., loi ; Philosophy
of Vitalism, Prof. E. W. MacBride, F.R.S., 291, 400;
Prof. Hans Driesch, 400 ; Zoology, Prof. E. Brucker,'
340 ; Dimensions of Chromosomes in relation to
Phylogeny, Prof. J. B. Farmer and L. Digby, 440;
Life of Alexander Agassiz, G. R. Agassiz, Sir E. R.
Lankester, 601 ; Mimikry und Verwandte Erschein-
ungen. Dr. A. Jacobi, 653 ; Death of Dr. Albert
Gunther, F.R.S., 664 ; the Animal Kingdom illus-
trated. Dr. Zwanziger, G. K. Gude, 710; Infancy of
Animals, W. P. Pycraft, viii

Invertebrate : Hybrid Larvas of Echinus, H. G. Newth,'
98; (i) Genital Apertures in Hirudinea

; (2) New
Phreodrilid, E. J. Goddard, 123 ; Papers on Inverte-
brates, 145; das Tierreich, 204; das Tierreich :

Cumacea or Sympoda, Rev. T. R. R. Stebbing, 407;
Revision of Australian. Curculionidje of Sub-familv
Cryptorhynchides, A. M. Lea, 225 ; Copepoda of San
Diego, C. O. Esterly, 241 ; Changes in Branchial
Lamella; of Ligia oceanica in Fresh and Salt Water,
Miss D. A. Stewart, 33s ; Marine Amoebje in Sponges,
&c., J. H. Orton, 371, 606; Prof. A. Dendy, F.R.S.,
399. 479 ; G. P. Bidder, 479 ; Freshwater Decapod
Crustacea from Madagascar, Dr. W. T. Caiman, 416;
New Species of Treniatodes, Miss Marie V. Lebour,'
440 ; Molluscan Fauna of Lake of Tiberias, H. B.
Preston, 443 ; Crustacea Stomatopoda, S. W. Kemp,
483 ; Ehrlich's Intra-vitam Staining with Methylene-
blue applied to Nervous System of Polyzoa, A.
Gerwerzhagen, 537; Flagellate Protozoa in Larval
Crane-fly, Miss Doris Mackinnon, 563 ; Invertebrates
and Botanic Gardens, 592 ; Physiologic und Morpho-
logic der Spinnentiere, Prof. 'F. Dahl, 605 ; New
Remarkable Ascidian, Dr. A. Oka, 640; Darwinian
Theory of Atolls, Prof. E. B. Poulton, F.R.S., 712;
Influence of Position of Cut upon Regeneration of
Gunda ulvae, Dorothy J. Lloyd, 729 ; New Antarctic
Bathydorus with Two Gills, T. J. Evans, 730 ; Genus
Porponia (Antarctic), Prof. Carlgren, 730; Messmates,
E. Step, viii

Vertebrate: Possible Unknown Animals in Africa, C. W.
Hobley, 15 ; New British Shrew- and Field-mice, 84

;

Anatomy of the Chameleon, P. A. Methuen and J.
Hewitt, 250 ; Reptiles and Batrachians from the
Colombian Choco, G. A. Boulenger, 416; Origin of
Argentine Horses, 435 ; Dr. W. D. Matthew, 661 ;

Gazelles Existing without Water, 691;

See also British Association, Birds, Fish, Insects

CLAY AND SONS, LTD., UKUNSWICK ST., STAMFOKD ST., S.K., AND BVNCAV, 5UPF0LK.



n Of :i H"

A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE.
" To the solid ground

Of Nature trusts the mind which builds for aye."—Wordsworth.

No. 2288, Vol. 92] THURSDAY, SEPTEMBER 4, 191

3

[Price Sixpence

Newspaper at the General Pnsi Office. ]
fAll Rights Reserved.

NEWTON & GO.'S
"ACADEMY"

SCIENCE LANTERN
A Marvel of Value.

Post Free

72 WIGMORE STREET, LONDON, W.

The Handle

London Model
This is a new model, in which

the hmb is made so as to form

a convenient handle for lifting

the microscope. Otherwise it

is similar to the ordinary

London model.

No. 1325. Stand, in case,

£3 5 6
No. 1329. Stand, incase,

with spiral focussing

substage ... 4 O O
NO.S64A. Eye-
piece 5
No. 801. iris
Object Glass 12
No. 803. Hh
Object Glass 1 10

Full Particulars of

R. & J. BECK,
68 Cornhill, E.G.

LEWIS'S CIRCULATING
MEDICAL AND

SCIENTIFIC LIBRARY.
Astronomy, Biology,

Botany, ChemUtry,
Electricity,

Engineering.
Geography, Oeology.
microscopy. Slinlng.

Philosophy. Physics,

Physiology. Sociology.

Technology. Tr&vels.

Zoology. Ac.

In addition to

Every Branch of

Medical Science.

The LIBRARY READING AND WRITING ROOM- is open
daily for ihe use of Siib^criWrs.

New Works and New Editions are added to the Library
immediately on publication.

Subscription, Town or Country, from 2l8.
ProspectJts, with Quarterly List of Additions, post free.

^ London: H. K. LEWIS, 136 Cower Street, W.C. A

SbI ^OJ^^Si

The Latest

RECORDING

RAIN GAUGE

—The

'FERNLEY*

Wriie. for

NEGRETTI & ZAMBRA descripiwe

38 Holborn Viaauct, Lontlon, E.C. pamphlet!
City Branch : 45 Cornhill, E.C.

West End : 122 Regent St., W.



NATURE [September 4, 191;

IMPERIAL
COLLEGE
OF SCIENCE AND TECHNOLOGY

SOUTH KENSINGTON, LONDON, S.W.

VISITOR~H.M. The KING.

ROYAL COLLEGE OF SCIENCE.
The Royal College of Science forms an iniegral part of the Imperial

College and provides the highest specialised instruction in Science and
Technology for Day Students. The courses are designed {a) as a prepar-

ation for positions of importance in the industrial world either as Chemists,
Physicists, Economic Botanists, Entomologists, Zoologists, Geologists or

Experts and Scientific Investigators generally; and (/<) to meet the need«
of those already following a professional career hut who desire to take up
more advanced training and research in Science or Technology, especially

in relation to the particular industry or industries concerned.

BIOLOGY ^^^ departments are as follows :

General Botany Prof. Farmer, F.R.S.
Plant Physiology and Pathology ... Prof. Bi.ackman, F.R.S.

'^Fibr«''*"''''°^^
°^ ^°°'*' ^"**

I
Prof. Groom.

General Zoology Prof. MacBride, F.R.S.
Entomology .. Prof. Maxwell Lefrov.

CHEMISTRY {^Rr":
'*''"'"°'' ^'•''^^'

CHEMICAL TECHNOLOGY (Fucl/^'^°^v^°J'%^^-f''-^^ j, ^
and Refractory Materials)

| Christie

^^°f'0il)^."."'''"'''°^
the Technology

I
p^^f ^^^^'^^^ P r g.

MATHEMATICS & MECHANICS Prof. Forsyth, F.R.S.
("Prof. Callendar, F.R.S.

PHYSICS \ Prof, the Hon. R. J. Strutt,
I. K.R.S.

On satisfactorily completing courses of study extending over two, three

or four years the Governing Body awards (a) The Diploma of the Imperial

College (D.I.C.); and («) The Associateship of the Royal College of

Science (A.R.C.S.).
For further information the Prospectus of the College should be con-

sulted, which may be obtained on applicatipn to the Secretary, Imperial

College, South Kensington, S.W.

IMPERIAL
COLLEGE
of science and technology

SOUTH KENSINGTON, LONDON, S.W.

AERONAUTICS SCHOLARSHIPS.

The Governors are prepared to AWARD TWO RESEARCH
SCHOLARSHIPS to advanced students desirous of undertaking research

work in scientific problems connected with Aeronautics. The Scholarships

will consist of exemption from fees, together with a maintenance allowance

at rates fixed with regard to the circumstances of the case. In suitable

cases provision will he made for part of the work to be undertaken at the

National Physical Laboratory, Teddington.

Full particulars may be had on application to the Secretary.

SESSION OPENS 2c,ll: SEPTEMBER, 1Q13.

EAST LONDON COLLEGE
(UNIVERSITY OF LONDON).

FACULTIES OF ARTS, SCIENCE, AND
ENGINEERING.

FEES: TEN GUINEAS PER ANNUM.
NO ENTRY FEE AND NO REGISTRATION CHARGES.

Special fees and facilities for Post Graduate

and Research Students in all Faculties.

M.A. CLASSES FOR MATHEMATICS.
~ Calendar, with lists of Graduates, University and College

Scholarships, Academic and other distinctions, post free on
application to the Registrar, or the Principal,

J. L S. HATTON, M.A.
Telephone No.: East 3384.

UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.
(University Centre for M«dical Sciences.)

Provost ... T. Gregory Foster, Ph.D.
FACULTY OF MEDICAL SCIENCES.

The SESSION 1913-14 begins on TUESDAY, SEPTEMBER 30, 1913.

j'J. NORMAN COLLIE, LL.D., Ph.D.,
F,R S.

f-K.™; ,r„ ' F- G. DONNAN. M.A., Ph.D., F.R.S.
l,tiemibtry

"| R. H. PLIMMER, D.Sc.
W. B. TUCK, D.Sc.

I.PAUL HAAS, Ph.D.

F. T. TROUTON, M.A., Sc.D., F.R.S.

F. W. OLIVER, M.A., D.Sc, F.R.S.

J. P. HILL, D.Sc, F.R.S.

(G. D. THANE, LL.D., ScD., F.R.C.S.
I (Dean).

I E. H. STARLING, M.D., B.S., ScD.,
' IT 1> *^ P F D C

Physics

Botany

Zoology and Biology

Anatomy

Physiology

Pharmacology

Hygiene

Pathological Chemistry

. ,
F.R.C.P., F.R.S.

I W. M. BAYLISS, M.A., D.Sc, F.R.S.

(A. R. CUSHNY, M.A., M.D., LL.D.,
'

I F.R.S. (Vice-Dean).

/ H. R. KENWOOD, M.B., D.P.H.,
I F.C.S., F.R.S.E.

. VAUGHAN HARLEY, M.D., M.R.C.P.

Courses of instruction are arranged for the First Medical and the Second
Medical Examination of the University, as well as for the corresponding
Examinations of the Examining Board of the Royal Colleges of Physicians
and Surgeons and other Licensing Bodies.

Post-graduate and Research Work is provided for in all Departments.
Fees : For the First Medical Course, 26 guineas, and for the Second

Medical Course, 58 guineas, both including subscription to the Union
Society, which entitles to the use of tlie Gymnasium and of the Athletic
Ground.

University College Hall, Ealing (Warden ; Walter W. Seton, M.A.)i
provides residence for Students.

For Prospectus and other information apply to the undersigned.

WALTER W. SETON, M.A., Secretary.

THE SIR JOHN CASS TECHNICAL
INSTITUTE,

JEWRY STREET, ALDC-VTE, E.C.
Principal—Charles A. Keane, D.Sc, Ph.D., F. I.C.

CHEMICAL
associated the;

Also prepai

University

nd ELECTRICAL INDUSTRIES and
vith.

nd MATHE-
engaged

irades

I a

tion for the B.Sc, Examination of London
ind for Honours B.8C', in Physics.

I
Chakles a. Keane, D.Sc, Ph.D., F.I.C.
""

" RROws, A.R.C.S., Ph.D., F.I.C.
Morrell, B.Sc, Ph.D.

R. S. Willows, M.A., D.Sc
F. J. Harlow, A.R.C.S, B.Sc

\ S. E. Hill, B.Sc
Mathematics E. C. Snow, M.A., D.Sc.

Every facility for Advanced Practical Work and Research
well-equipped Laboratories both in the afternoon and evening.
NEW SESSION BEGINS MONDAY, SEPTEMBER 22.

For details of the Courses apply at the Ofiice of the Institute, or by

Chemistry

Physics .

the Pri

CITY OF LONDON COLLEGE.
Acting in conjunotion with the Ionoon Chamber of Commerce.

WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C.
(Near Moorgat« aod Liverpool Street Btatlom).

Principal: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.)

Michachitas Term bepns Monday, September zqtk.

EVENING CLASSES in SCIENCE. Well-equipped

LABORATORIES for Practical Work in CHEMISTRY,
BOTANY, GEOLOGY.
Special Courses for Pharmaceutical and other examinations. Classes

are also held in all Commercial Subjects, in Languages, and Literature.

Art Studio. All Classes are open to both sexes.

DAY SCHOOLOFCOMMERCE. Preparation for a COMMERCIAL
or BUSINESS career.

Prospectuses, and all other information, gratis on application.

DAVID SAVAGE, Secretary.

For other Official Advertisements, see pages iii, iv, and v.



A WEEKLY ILLUSTRATED JULRNAL UF SCIENCE.

" To the solid ground

Of Nature trusts the mitid which builds for aye."—Wordsworth.

THURSDAY, SEPTEMBER 4, 191-

XOTES ON THE ABORIGINES OF SOUTH
AMERICA.

Aborigines of South America. By the late Colonel

E. Church. Edited by an Old Friend,G.

Clements R. Markham, K.C.B. Pp. xix + 314.

(London: Chapman & Hall, Ltd., 1912.) Price

los. 6d. net.

THE author of this posthumous work was a

descendant of the earliest New England

colonists. Born in 1835, he became a surveying

engineer, and his first introduction to South

America was of a kind sufficient to shape his whole

career. As a member of an expedition sent out

by the Government of Buenos Aires in 1859 to

explore the south-western frontiers, he partook

of severe fighting with the then still unsubdued

Araucanians and Patagones. Then he served

through the whole of the Civil War in the United

States, and next he joined the General Staff of

Juarez against Maximilian. After that episode

we find him in Bolivia, which he reached once by

Buenos Aires, another time by Peru, busy with

concessions of the na\igation of Bolivian and
Brazilian rivers. A political mission to Ecuador,

the building of an Argentine railway, business in

Panama, Costa Rica, and elsewhere afforded him
well-nigh unrivalled opportunities of studying land

and peoples of South America before he settled

down in London, where he devoted much time to

his favourite geographical and ethnological

studies.

The author's intention to write a comprfhensi\e

work on the aborigines of South America was
frustrated by his death in 1910, and only the less

incomplete chapters have been edited by his friend.

Sir C. R. Markham, himself a traveller in those

parts of the world. They are apparently not so
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much notes by the experienced, observant traveller

as critical, carefully sifted extracts from the

numerous accounts of previous explorers, whose
accounts alone can bear upon the "history" of

these wild, roaming, barbaric tribes. In many
cases the bewildering number of names, mostly

nicknames bestowed upon each other by the

various clans and muddled by the Europeans, have

been reduced to synonjmic order. Presumably

all the aborigines of the whole continent are of

one stock, but time and separation and environ-

ment have diversified them. One of the most

vigorous were the Caraios, Caraibes, Guaranis, or

Tupis, with their origin in Paraguay, whence this

dominant race made its influence felt from La
Plata to Orinoco and spread even to the Antilles.

Several chapters are devoted to the unravelling

of the resulting dislodgment of the coast-tribes

of Brazil and those of Amazonia, and to the

troubles brought upon them by the Portuguese

and Spaniards. The scanty notes made by the

white man, not always well educated, be he

soldier, trader, or missionary, about customs,

arms, and ornaments, are often the only facts

known about many a so-called tribe.

Within late Tertiary periods the whole continent

seems to have been divided into an eastern and

a western half, from Uruguay to the Orinoco, by a

system of enormous lakes. Our author evidently

believed that such a division still existed when

man already inhabited South America, before the

Pampean and Amazonian inland seas and other

lakes, of which Titicaca is a remnant, had yet

been drained by the present great river systems.

This somewhat rash idea is on a par with the

suggestion that South .America may have been

connected with Africa or Australia via Antarctica

at a period when climatic conditions made these

dreamlands a pleasant abode for man and thus

account for the puzzling origin of the Patagonians.
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HYDRA ULIC MACHINER Y.

Modern Pumping and Hydraulic Machinery:
Being a Practical Handbook for Engineers,

Desigtiers, and Others. By E. Butler, Pp. xvi

+ 473. (London: C. Griffin and Co., Ltd.,

1913.) Price i8s. net.

AN examination of this important work brings

home to the reader some idea of the enor-

mous extent and ever-increasing variety of

machinery that is used in connection with

hydraulics ; for, although this treatise is devoted

to the consideration of the wide range of machinery

and appliances connected with almost every known
type used in pumping operations, the amount of

other classes of hydraulic machinery which the

exigencies of space excluded would well fill the

pages of another volume. For this reason the

subtitle is too comprehensive and rather mislead-

ing, as the book does not deal with hydraulic

machinery " as applied to all purposes "
; but, it is

fair to say, the author has wisely restricted its

scope to enable him to deal comprehensively with

the sections selected, and in a broad way included

in the title "pumping machinery." The ground
chosen has been covered in an exhaustive and
systematic way, and a glance at the contents

shows how varied is the machinery dealt with,

for it embraces machinery used for water-supply,

wells, mines, drainage, irrigation, dredging, re-

clamation work, and for raising petroleum from

deep wells, and a chapter is devoted to hydraulic

power wheels and turbines.

There is no lack of admirable books on the

theory of hydraulics and of hydraulic machines,

but the many important developments and im-

provements made in hydraulic machinery in recent

years have doubtless created a demand for just

such a book as Mr. Butler has so ably produced,

and the information it contains cannot fail to be

of use to the practical engineer and others engaged
either in the construction or application of

hydraulic machinery, to say nothing of its educa-

tional value to the engineering student. The
designer will also appreciate the book, as it con-

tains a wealth of detail and descriptive matter,

but his requirements as to the proportioning of

parts have not received the attention they might

with advantage have had given to them here and
there in a treatise of this type. No better work
than Seaton's "Marine Engineering " can be cited

as an example of what can be done in this direc-

tion to help the designer. The Humphrey gas-dis-

placement pump, the most important invention

in pumping machinery made in recent years, is

fully described, and the author gives some par-

ticulars of previous inventions of this type, but

omits to mention that the first-known internal com-
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bustion pump was Tatham's, patented about 1894,
and referred to in the discussion on the Humphrey
pump at the Institution of Mechanical Engineers.

The illustrations are extremely well reproduced,
with few exceptions ; for instance, the longitudinal

sections on p. 387 look rather too confusing to be
easily read, owing to their coarse section lining.

On the other hand, the diagram on p. 377, showing
development of vane curvature in an impeller

wheel, is admirable.

The book is a notable addition to the literature

of the subject, and should be well received.

n. J. s.

MIND, HEALTH AND PURPOSE.
( 1

)

The Game of Mind : A Study in Psychological

Disillusionment. By Percy M. Campbell. Pp.
iii + 80. (New York: Baker and Taylor Co.,

1913.) Price 75 cents net.

(2) Mind and Health. With an Examination of

some Systems of Divine Healing. By Dr.
E. E. Weaver. With an Introduction by Dr.
G. Stanley Hall. Pp. xv + 500. (New York:
The Macmillan Company ; London : Macmillan
& Co., Ltd., 1913.) Price 8s. 6d. net.

(3) Development and Purpose: .An Essay towards
a Philosophy of Evolution. By Prof. L. T.

Hobhouse. Pp. xxix -1-383. (London: Mac-
millan & Co., Ltd., 1913.) Price los. net.

(i) TN "The Game of Mind" Mr. Campbell

J. puts the question :
" To what extent does

the mere reiteration, by the possessor of a tooth-

ache, of the complaint that he is indeed feeling •

pain, influence or constitute that pain? In other

words. If the victim were so organised that he

need not perforce tell himself each instant that

he is being hurt, would the hurt exist as such

at all?" And Mr. Campbell replies: "We are

convinced that it would not." Mr. Campbell, of

course, discusses many other questions ; but his

method of argument displays the same degree of

cogency throughout. i

(2) In "Mind and Health" Mr. Weaver dis-
j

cusses " some of the distinctive religious and
j

philosophical systems of healing," and lays down
"the plan of a valid system of healing on re-

ligious ground." The first element of "a valid

religious psychotherapy " he declares to be that

"sickness comes from want of goodness."
" Goodness " is, of course, an ambiguous term

;

and Mr. Weaver very properly describes the

sense in which he uses it : "A goodness that starts

in the spiritual and will be allowed to work un-

fettered and unhindered in the intellectual, emo-

tional, and physical life will not be sick. It knows

no sickness." If goodness of this kind—a good-

ness which knows no sickness—is to be pro-



September 4, 1913] NATURE
duced in the patient, then it must first be pos-
sessed by the practitioner :

" The power of healing
released through a religious psychotherapy should
be mediated by the minister of religion." If so,
then, Mr. Weaver argues, the Christian Church
must carry on the ministry of religious psycho-
therapy. Mr. Weaver's fundamental assumption,
then, is: Be good (or get someone to make you
yood) and you won't be ill. It is a defect of his
Ijook, however, that he does not convince the
reader of the truth of the assumption.

(3) Mr. Hobhouse's "Development and Pur-
pose " is a contribution to philosophy, serious,
solid, and certainly heavy. "The book completes
a scheme which has occupied the writer for twenty-
six years, and has been carried through successive
stages in three previous works." But the scheme
has come to be completed in a way which a quarter
of a century ago Mr. Hobhouse did not foresee
or intend. He has come to hold that in the pro-
cess of evolution both mechanical causation and
teleological causation are at work; and, what is

more, that mechanical causation involves teleo-

logical causation—hence, according to Mr. Hob-
house, the "organic harmony" of the world
process.

Intelligent action is truly purposive, that is to
say it is teleological causation and is not resolv-

able into mechanical laws. The actual order of
reality, he tells us, is determined by the impulse
to realise the future : what we do now is deter-
mined by what we want to be or do in

the future. But, if that is so, it seems
to the reader as though no place were left for

mechanical causation, no need for causes prior
in time to their effects. INIr. Hobhouse, however,
holds that mechanical causation involves teleo-
logical causation, i.e. apparently that there could
be no cause prior in time to the effects unless there
were causes which, being teleological, are not
prior in time to their effects. From this it would
seem that the source of the trouble lies in the
assumption that causes must be in time ; on that
assumption causes must both be and not be prior
in time to their effects.

Mr. Hobhouse, though he sees and says that
in the more ultimate sense Reality is not in time,
but time is in Reality, does not devote more than
this single sentence to the way in which, as it

seems to us, the notion of time refracts causation
into mechanical and teleological causes. How-
ever, Mr. Hobhouse's services to the cause of
philosophy are recognised by all interested in

philosophy
; and all will be glad that the Univer-

- of Durham has, in recognition of those
ices, conferred upon him the honorary degree

01 D.Litt.
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IRON AND STEEL .METALLURGY.
{i) Iron Making in .Alabama. Third Edition. By
W. B. Phillips. Pp. 254 + xxxi plates. (Ala-

bama : The University, 1912.)

(2) Iron and Steel: An Introductory Text-hook
for Engineers and Metallurgists. By O. F.

Hudson and Dr. G. D. Bengough. Pp. x+ 17-;.

(London : Constable and Co., Ltd. 1913.) Price

6s. net.

IT would be difficult to find a better illustra-

tion of the wide range of subjects involved

in the study of iron and steel than these two
books. Whereas one deals mainly with the ex-

traction of iron from its ores, the other is largely

concerned with the properties of the recovered

metal, and the subjects range from the mining
of the ore and the washing of coal on the one
hand, to the constitution of steel and the electro-

lytic theory of corrosion on the other.

(i) The book by Mr. Phillips is published by the

Geological Survey of Alabama, and is of necessity

somewhat statistical. It is seldom, however, that

one finds statistics dealt with in such an interest-

ing manner. The title of the book might more
accurately and with advantage be described as
"Iron and Steel Making in Alabama," for it

includes an excellent account of the steel-works

of the State, which are responsible for an annual
output of nearly half a million tons of steel in

all sections, from rails to wire.

The first part of the book deals exhaustively with

the iron ores of Alabama, and a chapter is devoted
to experimental work on concentration. Fluxes

and fuels are then considered, and much useful

information is given on coking practice and the

employment of by-product coke ovens. Blast-

furnace practice, as regards both coke and char-

coal furnaces, is considered in detail, and the

growth and development of the modern blast-

furnace is traced from the year 1894 to 1910.

This is followed by an excellent account of the

steel-works and rolling-mills of the State, and
finally there is a chapter on coal-washing. Not
the least useful feature of the book is the large

number of tables of statistics, and some reference

must be made to the excellent series of illustra-

tions, thirty in number, which are reproduced

from photographs.

The extent of the iron and steel industry in

.Alabama may be gauged from the fact that in

the year 1910 nearly five million tons of ore were

mined and sixteen million tons of coal, of which

five million tons were converted into coke. The
production of pig-iron amounted to two million

tons, and of steel half a million tons. Such an
industry is of more than local importance, and
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Mr. Phillips's volume will be greatly appreciated

not only by those who are connected with

Alabama, but by all who are interested in the

manufacture of iron and steel wherever it may be

carried on.

(2) Mr. Hudson's book is one of a series of text-

books which are described as " introductory to

the chemistry of the national industries." It is

written in a clear and concise manner, and deals

very ably with recent scientific investig-ations and
theories regarding the constitution of iron and
steel. The principles underlying the smelting of

iron, the manufacture of vi-rought iron and steel,

foundry practice, and such processes as case-

hardening, welding, &c. , are reviewed very briefly,

but no attempt is made to treat these subjects

from the manufacturing point of view, and this part

of the book can scarcely be regarded as an intro-

duction to the metallurgy of iron and steel, except

for very elementary students. The book is in-

tended primarily for those interested in the

physico-chemical rather than the practical aspects

of the subject, and this is clearly the intention

of the author, who states in his preface that

" practical details of the methods of production

have been avoided almost entirely, in order th.U

more attention may be devoted to such matters

as an explanation of the constitution of steel and

cast-iron, and the effects of mechanical and heat

treatment on the properties of these alloys." In

the later chapters these subjects have been very

completely dealt with, and, together with the

chapter on corrosion by Dr. Bengough, will be

welcomed by many students of metallurgy.

OIR BOOKSHELF.
Ueber kausale und konditionale Weltanschauung
und deren Stellung ziir Entivicklungsmechanik.
By Wilhelm Roux. Pp. 66. (Leipzig : W.
Engelmann, 1913.) Price 1.50 marks.

Prof. Roux makes game of Prof. X'ervvorn's

recent essay on the causal and the conditional out-
look on the world, which was, we think, reviewed
some months ago in N.ature. What is true in

Verworn's essay is not new, and what is new is

not true. The causal outlook, which has been in

vogue "from the Stone age down to Verworn," is

not to be superseded by a crude "conditionism."
What is SDund in \'erworn's emphasis that the
scientific task is to inquire into all the antecedent
conditions is recognised by all investigators. The
change proposed is verbal, for as soon as a process
is set a-going, its conditions become active factors

or causes. The complete conditions are the com-
plete causes. \'erworn lays great stress on what
he calls .the " effective equivalence " of the con-
ditions of any process or result, but Roux cannot
accept the phrase. Equ.nlly necessary the factors
are, but certainly not equivalent.
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In the study of development the specifitas

potcntiae of each of the vyious factors is well

known. In vital processes the internal and the

external conditions cannot be spoken of as equi-
valent, as Verworn proposes. The constitution of

an ovum includes factors which determine a
certain, within limits, typical result ; the external
conditions of oxygen, warmth, moisture, and so
on, activate and sustain the development. Thus
Roux distinguishes between "determining" and
" realising " factors, and says that it is nonsense
to speak of their "equivalence."
From time to time in his brilliant series of

studies in "developmental mechanics" Roux has
given a causal analysis of the known factors in-

volved, distinguishing, for instance, between in-

ternal and external, determining and realising,

necessary and " not necessary " factors ; and he
is entirely opposed to the false simplicity which
X'ervvorn's "conditionism " would suggest.
There has been hard hitting on both sides, but
perhaps it is instructive to remember that X'er-

vvorn's life has been largely spent in the study
of metabolism, and Roux's in the study of develop-
ment—which is for him an " autophaenesis," "a
becoming-visible of mnnifoldness by the proper
activity of the germ." J. A. T.

Brazil in 1912. By J. C. OakenfuU. Pp. viii +
498. (London: Robert .\tkinson, Ltd., igi.'?.)

Price 55.

This is the fourth annual edition of an excellent

handbook on Brazil. As usual, it is well and pro-
fusely illustrated, the large map of the country
and the coloured frontispiece showing the precious
stones of Brazil being especially good. The book
deals in an interesting manner with the history

and geography of Brazil ; but the chapters on the
anthropology rmd ethnography, the geology and
palaeontology, the mineraloi^y, and the agriculture

of Brazil will appeal more directly to scientific

readers.

The book is intended for free distribution, but

duplicate and trade copies can be obtained at the

price stated.

Teachers of geography will find it an interest-

ing and valuable work of reference in the school

library.

The Theory and Design of Structures. .\ Text-
book for the L'se of Students, Draughtsmen,
and Engineers engaged in Constructional XX'ork.

By E. S. .\ndrews. Third edition. Pp. xii +
6i<S. (Lcmdon : Chapman and Hall, Ltd..

1913.) Price gs. net.

The first edition of this book was reviewed at

some length in the issue of N.ature for March 18,

1909 (vol. Ixxx., p. 64). The additions made to

the present edition are incorporated in an appendix
of some twenty-seven pages, and these include

a note on Dr. Stanton's experiments on wind
pressure. The notation in the chapter on re-

inforced concrete has been made to agree with

that proposed by the Concrete Institute, and
numerous exercises have been added to the volume.
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LETTERS TO THE EDITOR.
">hc Eci'tor does not hold himself reKpo-.is'Ma for

pillions expressed by his correspondents. Neither
i.'j iu.' undertake to return, or to correspond ifith

the iL'ritcrs of. rejected manuscripts intended for
this cr any other part of Nature. No notice is

taken hf a<iO!:y:nous coiv.niur.ications.]

The Spectra of Helium and Hydrogen.

The spectra of htliuin .Ttid hydrogen have acquired
considerable importance in view of the recent experi-
mental researches of Prof. Fowler and the theoretical
in\-csti^'at_ions of Dr. Bohr. Before the appearance of
I'liwler's investig-ation the only hydrogen series known
'<'

I ii'strially were the diffuse series, consisting of the
Ha, H3, &c., lines, and the infra-red series predicted
by Ritz, two members of which (18751-3 and 128176)
were observed by Paschen. However, by passing a
strong condensed discharge through mixtures of
helium and hydrogen, Fowier was able to photograph
four members of the principal series, the strongest
line of which is at 4686.

It should be noted that the 46S6 line appeared on the

I I III

photograph of the spectrum of a helium tube, which
had been taken at the Solar Physics Observatory at
South Kensington several years ago. Sir Norman
Lockyer and Baxandall in their paper pointed out that
the terrestrial line was very probably identical in origin
with the chromospheric line of nearly the same wave-
length photographed v'.uring l'.^° eclipse of January,
i8c)8.

_
They also noticed that the 4685-90 chromo-

spheric line is of the same nature as the helium
ecnpse lines, being long and sharplv defined. They
concluded that the line is probablv due to a gas, which
is associated in some way witii helium. The 4686
line has also been observed in the spectra of stars of
the fifth type, and in the spectra of certain nebula,
and had been attributed to hydrogen in accordance
with Rydberg's calculations, "which depend on the
numerical relations existing between the different
series.

In addition to the series having the 4686 line as
first member, Fowler was able to photograph three
members of the sharp series, which are found in the
spectrum of $ Puppis, and three members of a new
ultra-violet series, which he calls the second principal
series of hydrogen. .-Xccording to the theorv put for-
ward by Dr. Bohr, the two principal series' and the
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sharp series are given by helium. .Mso it should be
possible to obtain the diffuse series from helium con-
taining no hydrogen when the sharp series appears.
For some time I have been investigating the origin

of the 4t)S() line, and the experiments alreadv carried
out support Bohr's theory. The chief difficulty con-
sisted in driving out hydrogen from the poles of the
helium spectrum tube, but this was accomplished so
far as spectroscopic evidence goes. No hydrogen
could be detected in the bulbs and capillarv when
heavy discharges from a coil capable of giving a
20-in. spark were passed through the tube. The 4686
line was strong in the capillary and fairly strong in
the bulbs. The pressure of helium employed in these
experiments varied from about 0-25 mm' to i mm.
The capillary, in addition to the helium spectrum and
the 46S6 line, showed impurity lines due to oxvgen.

Photographs I. and II. show the spectra obtained
when a strong condensed discharge is passed through
helium at pressures of i mm. and 0-3 mm. respectively.
In the first photograph the 46S6 line is of nearly
the same intensity as the 4713 helium line, and the
two are scarcely separated in the reproduction. The
low-pressure photograph (Fig. 2) shows the 46S6 line

much stronger than the 4713 line. In
both cases the hydrogen linii's at 6563
and 4S61 are not seen. The 4686 fine
could not be obtained from an ordinary
hydrogen tube, nor from a neon tube
containing a small amount of hydrogen
as impurity. .\ tube containing' a mix-
ture of hydrogen and purified argon
was also prepared, but the line was not
visible when heavy condensed discharges
were passed through the mixture.

E. J. Evans.
The University, Manchester,

August II

Coloured Organisms on Sea-Sand.

.\ \'.\KiKt> and interesting field of

investigation awaits the microscopist
who will make a detailed examination
of the minute fauna and flora of ap-
parently barren sands on the seashore.

To-day, on landing at the island of

Oronsay at low tide, the otherwise
pure white sand was seen to be
coloured pink in one area, for an

extent of several yards, green a little further

up the beach, and golden-brown in small patches
here and there. On examining samples with the

microscope the brown colour was found to be due
to living diatoms (not dinoflagellates in this case),

naviculoid forms like Caloneis; the pink is formed
of amorphous masses of fine granules in a jelly loosely

adhering to the sand-grains, and may perhaps prove
to be bacteria in a zoogloea state, while the green is

caused by patches of a very simple alga ( ? a Cocco-
phycid) made up of groups of rounded green cells in a
single layer on the sand-grains. I have kept samples
of all the organisms and will submit them to a botanist

for more precise identification. No .Amphidinium
patches were present so far as I could see. The
variety of organisms present in the one little bay. the

extraordinary abundance in each patch, and the bright-

ness of the colour produced on the white sand were
very striking, and seemed worthy of note.

The colour was not in any of these cases due to the

sand-grains themselves, which are mostly clear quaftz
with, as usual, a few black specks and some white
shell fragments. Nor was there apparently any fresh-

water on the beach, and certainly not any sewage or
other source of impurity. It is a lonely, sandy bay.
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inhabited only by sea-birds and seals, and the nearest
house is on the opposite side of the island at least four
miles away by the coast. The sea-water seemed very
clear, of salinity 20-5, and the sandy bottom could
be seen from the yacht anchored in live fathoms.
Diatom patches are no doubt abundant in many

places
;
probably the simple green alga encrusting the

sand-grains is known to botanists, and I have cer-
tainly seen the pink organism elsewhere. Probably
other coloured patches due to micro-organisms are
present on many beaches. It would be interesting to
have them more thoroughly investigated—biochemic-
ally, if possible—by someone living on the spot, and
able to study their changes day by day.

VV. A. Herdman.
S.Y. Ruiia, Sound of Islay, .August 27.

Physiological Factors of Consciousness.

Mr. Abdul Majid (Nature, .Vugust 28) asks : "What
is the true explanation of the fact that stimuli
sufficiently strong to arouse vivid sensations in a
subject while he is wide awake apparently fail to
arouse any sensations at all in a state of unconscious-
ness?" But is there any evidence that stimuli do not
arouse identical sensations in the waking and the
sleeping states? As a medical man, I am frequently
"rung up." As far as I am able to judge, I am
invariably awakened out of a dream. I am never
dreamless. My consciousness never sleeps.

But, in proportion to the depth of slumber, memory
appears to be abolished. Memor}^ is ample in propor-
tion as it is clear and coherent—in proportion as it

links the present with the past and so fulfils its func-
tion of affording a guide for the future. In dreams,
since it is so much in abeyance, we live almost wholly
in the "immediate present," taking little thought of
the past or the future. Absurd or improbable happen-
ings do not then surprise us ; for these do not
then contradict stored experience. On that account,
also, we seldom remember our dreams unless they
occur in light slumber (half-wakefulness), or
unless our attention is called to them immediately on
waking while our minds are still tingling with
them. I am sure, if anyone tries the experiment
of having himself awakened for a few occasions bv
the insistent question, "What are you dreaming
about?"—if his attention is immcdiatelv fixed on his
dream—he will soon be convinced that there is no
such thing as dreamless sleep.

By way of illustration ; I remember a terrible dream.
.\n enemy had his hand on my mouth and was suf-
focating me. I awoke to find the tail of my friend
the cat, who had come on his morning visit, laid
across my lips. The dreams of ill-health, and especially
of indigestion, are usually unpleasant and sometimes
fearful.

I take it, then, that sensations are the stuff that
dreams are made of. They are the same sensations
that we feel in our waking states, but, when woven
into our dreams, they are wrongly interpreted.

G. .\RCHDAt.L ReID.
Netherby, Victoria Road, S. Southsea,

August 2Q.

The Elephant Trench at Dewllsh—Was It Dug?
The question of the brain capacity of the Piltdown

and other fossil skulls must be decided bv anatomists

;

but a sidelight may be thrown on the subject of the
intelligence of early man by a consideration of the
works of which he was capable. The most indestruc-
tible of these, and consequently the most frequently
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referred to, are worked flints. Upon their testimony

Mr. Moir, and those who agree with him, would carry

man's work back to the Pliocen^ period of the Suffolk

Crag. Mr. Moir kindly allowed me to see a few of

his specimens, and I am inclined to think that some
of them show artificial chipping. The deposit in which
the Piltdown skull was found is said to be early

Pleistocene. Have we any indication of man's work
between this and the Crag period? In my opinion

we have. I refer to the remarkable trench at Dew-
lish, Dorset,' which before it was excavated contained
abundant remains of Elephas meridionatis and no
other fossils, though Mr. Grist has found eoliths.

-

It is difficult to account for the formation of

this peculiar trench in chalk by any natural

process. Mr. Clement Reid, who spent four days to

examine it, tells us that "the fissuie, or rather

trough, ended abruptly without any trace of a con-
tinuing joint. It was not a fault, for the lines of

flint nodules corresponded on each side. ^ Mr. Reid,
at the British .\ssociation at Cambridge, described the

termination of the trench as "apse-like." It opened
out diagonally at one end on to the steep slope of thv-

side of a valley. It was 103 ft. long and 12 ft. deep.

The width, as the photographs show, was not quite

uniform, and Mr. Reid said that in the narrow place

he could just get along. It is remarkable that here
i the walls approach from each side—a feature ap-

parently incompatible with any natural causation.
I .After the trench had been refilled, I met with a

1 description and photograph of a pitfall for elephants^

! in Africa ; and that led me to believe that this trench
) was artificial, and dug out for the same purpose.
' If this view is correct, it shows that man existed in

Pliocene times, and was already a social being capable
of a great undertaking, for no one individual could

have effected such a work.
My hope is that this trench may be reopened for

the express purpose of testing this question. It ha>
never been bottomed except at the end where ii

opened on the valley. Elsewhere two or three feei

i remain undisturbed. If it was artificial, some indica-

I

tion of the tools used might possiblv be found ':'t the
i bottom. The expense could not be great, and my
{

object in writing this is to endeavour to excite such
, interest in the subject as may perhaps lead lo a proper
investigation. But a competent geologist, whose

1 verdict would carry weight, ought to undertake it.

' Graveley, Huntingdon. O. Fisher.

Note on the Dicynodont Vomer.

In i8q8 I directed attention lo the f;ict that the
paired elements in the front of the palate of lizards and
snakes seem in all their relations to agree with the
pair of bones in Ornithorhynchus, which afterwards
fuse to form the dimib-bell bone, and that they cannot
be homologous with the median unpaired vomer of

mammals, and must have another name, and I pro-
posed to call them prevomcrs. While the embrvo-
logical evidence seems conclusive, the paleeontological
testimony has not hitherto been so satisfactorv as one
could desire. Cynodont reptiles appear to have a single
median vomer, vei-y like that of the mammal, and
one specimen of Gomphognathus shows what appear
to be a pair of elements in front. Dicynodon appears
to have also a single median vomer, and no paired
elements. The Therocephalians, on the other hand,
have a pair of large anterior elements, and apparently
no median element. With the pateontological

1 .See paper by the writer with two photographic
Crt^/. Soc.t ig05.

'•' Journ. Roy. Anthropological Institute, vol. xl., i

'^ See " Geologxal Survey Memoirs," 1R99, p. 34.

Quart. Joi
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evidence in this condition, it is not surprising tliat the

theory, though fully accepted by a few, and hesitat-

ingly by others, lias failed so" far to be generally

adopted.
For the last ten or twelve years I have constantly

been on the look-out for a specimen which, while

possessing a large median true vomer has also a

pair of large distinct paired prevomers. Mr. D. M. S.

Watson believes he has discovered in the British

Museum a specimen of Lyco.suchus showing a median
vomer between the pterygoids, and certainly a pair

of large prevomers in front. Unfortunately, though
the specimen is satisfactory enough for those who
believe the median vomer to be quite a different

element from the reptilian paired "vomers," it is not

convincing enough for the doubter.

In two species of the small Upper Permian Thero-
cephalian genus Ictidognathus, I find a peculiarly

complicated but single median vomerine bone, but in

a third species, closely allied, I find clear evidence that

the apparently single bone is composed of the paired

prevomers anchylosed. Further, the anchyloscd pre-

vomers have exactly similar relations to the palatines

and pterygoids that the median bone in Dicynodon
has, and at first it looked as though the theory had
received a severe blow.

Fortunately a specimen of a large species of

Dicynodon has just been discovered that clears up all

the confusion. The median bone, which lies between
the posterior pairs in Dicynodon is the anchylosed
prevomers. .\bove it, and completely concealed by it,

is a large, well-developed, typically mammalian
median vomer extending from the basisphenoid behind
to the premaxilla in front, .'\long its upper side the
vomer is grooved for the large basal and ethmoidal
cartilages. Posteriorly it is closely united to the basi-

sphenoid. The bone completely confirms the view I

expressed in i8q8 that the mammalian vomer is the
reptilian parasphenoid, and quite a different element
from the prevomers. R. Broom.
American Museum of Natural History,

New York, .'\ugust lo.

THE TWELFTH INTERNATIONAL
GEOLOGICAL CONGRESS.

'T"'HE first meeting of the International Geologi-
-'- cal Congress in Canada, and the third in the
western continent, held its session in Toronto from
August 7 to August 14, under the presidency of

Dr. F. D. Adams, of McGill University. Alto-
gether 1

1 52 members were enrolled, about half of
whom attended the meeting ; and forty-six coun-
tries were represented by their leading geologists.
Probably never before had Canada entertained a
gathering so distinctively international, and great
interest was manifested in the work of the con-
gress, not only in Toronto, but throughout the
Dominion. The honorary president of the con-
gress, H.R.H. the Duke of Connaught, who was
unable to attend, was represented at the opening
session by the Right Hon. Sir Charles Fitzpatrick,
Chief Justice of the Supreme Court of Canada,
and by him a warm welcome to the Dominion was
extended to the visiting delegates in a graceful
speech in French, the official language of the
congress. Ontario was represented by the Hon.
-W. H. Hearst, Minister of Mines for that pro-
vince, Toronto by Alderman Church, and the

University of Toronto by President Falconer, to
whom the congress was indebted for the use of
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several of the university buildings during the meet-
ings.

The chief work delegated to the twelfth congress
had been the preparation of a monograph on the

coal resources of the world, to ser^•e as a com-
panion work to the iron resources of the world,
prepared for the eleventh congress at Stockholm.
The general secretary of the congress, Director
Brock, of the Canadian Geological Survey, pre-

sented the monograph, and summarised its main
features. It consists of three quarto volumes,
accompanied by a 68-page atlas, and contains

reports from sixty-four different countries. The
editing has been in the hands of a committee of

the Geological Survey of Canada, consisting of

Messrs. Mclnnes, Leach, and Dowling. Mr.
Brock contributes the preface, Mr. Dowling an
introduction summarising the main reports, while

contributions b}' experts from the various coun-
tries of the world form the major part of the work.
The total coal resources of the world are estimated

^t 7,397.533 million tons, of which 4,000,000
million tons are bituminous, 3,000,000 million tons

brown coal, and the remainder anthracite. As the

world's production in 1910 was 1,145 m'H'on tons,

the exhaustion of our coal supplies is by no means
an immediate problem. Approximate reserves of

some of the chief countries are as follows :

—

Canada, 1,234,269 million tons; United States,

3,314,174 million tons; United Kingdom, 189,535
million tons; France, 17,585 million tons; Ger-
many, 85,551 million tons; Russia, 233,997 million

tons. In Switzerland only 4500 tons of coal

remain. The preparation of the monograph in-

volved a large amount of special investigation in

several of the countries from which reports were
submitted ; and the three volumes, with the atlas

of beautifully executed maps, will ser\-e as a

fitting companion volume to the iron resources of

the world.

In order to facilitate business, the congress

resolved itself into three sections, which met con-

currently. Over eighty papers were presented, the

majority of which had direct bearing on the topics

which had been suggested for the consideration of

the congress. On the subject of the differentiation

of rock magmas the session was interesting,

rather because of the variety of hypotheses than

because of any distinct contribution to views
already propounded elsewhere. Daly advocated

stoping and gravitational movement, Harker frac-

tional crystallisation, Lccwinson-Lessing differen-

tiation in liquid state, Evans immiscible liquid

phases, while Bergent emphasised recurrent basic

and acid succession in its bearing on the problem.

Iddings and Washington pointed out from differ-

ent points of view the necessity of sufficient ana-

lyses within petrographical provinces. Hobbs
referred to the relationship between certain petro-

graphical provinces and clay states, and Cross
discussed Hawaiian lavas from the point of view
of the .'Vtlantic-Pacific classification. Bickstrom,
in summing up the discussion, advocated the con-

servative attitude until experimental work was
sufficiently advanced to justify broad conclusions.

The theme "The Influence of Depth on the
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Character of Metalliferous Deposits " was of

special interest to economic geologists and mining

engineers. Kemp dealt generally with primary

and secondary precipitation ; Krusch with colloidal

precipitation of primary and secondary ores;

Emmons with experimental evidence bearing on

the precipitation of gold, silver, and copper, and

the effect of the primary ores; Fermor with the

action of oxygen and carbonic acid at considerable

depths; Fanning with ore occurrences in the Phil-

lipines. In the general discussion, in which

Lindgren, W'inchell, Lawson, Kitson, and others

took part, the question of the formation of veins

consequent on mineral crystallisation, and that of

secondary gold deposition from placers, were

taken up.

\\'hat were perhaps the most interesting dis-

cussions to the majority of the members of the

congress were those on the sedimentation and the

correlation of the Precambrian. The excursions

provided to the vast Precambrian areas of Canada
had attracted to the congress authorities from the

Precambrian fields in all other countries; and the

discussions were illuminating in that they focussed

the experience of work in many fields on the intri-

cate problems presented. The succession in Fin-

land was given by Sederholm, who also illustrated

by slides some clear instances of granitisation on

a regional scale. Cole explained the intrusive

relationships in north-west Ireland. The difficul-

ties encountered by Scottish geologists in correlat-

ing the Precambrian of the Highlands were ex-

plained by Home, kn outline of the Precambrian
of the British Isles was given by .Strahan. Holland

pointed out the broad similarities between the

series in India and in North America. Coleman
and Collins dealt more particularly with the area

east of Lake Superior. A rather keen discussion

took place when the classification submitted by
Lawson as based on work in the Rainy Lake area

was questioned by Leith and Lane. Altogether

the session was illuminative of the difficulties in

the way of any attempt to correlate the Precam-
brian in widely separated areas.

^

Other topics considered can only be mentioned
in brief. On the physical and faunal character-

istics of Palseozoic seas papers were presented by
Chnmberlin, Schuchert, LHrich, Freeh, and
Holtedahl. To the topic of interglacial periods

Lamplugh, Coleman, Upham, Alden, Tyrrell,

Wolff, and Hoist contributed ; while at a special

session on tectonics papers were given by
Paulcke, Dahlblom, Mess, and Smith, McDonald,
Howe and Hovey. Numerous miscellaneous
papers were also submitted dealing with subjects

of geological and mineralogical interest.

During the session of the congress two popular
lectures were delivered, to which the Toronto
public were invited. The first was by M. Em-
manuel de Margerie on the geological map of the

world. The lecturer gave some very practical

^ The discussion had .it least one permanent result. A resolution proposed
by Dr. SedetholiT) was passed by the Congress to the effect that geological
surveys of countries which have contiguous areas of Precambrian rocks form
international committe'es to include representatives of the geological surveys
of all the countries concerned, for the purpose of correlating the Precambrian
formations in the different
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suggestions to the committee in charge of the

preparation of the map. He advocated the con-

tinental as opposed to the ^orld map, and the

discrimination by colour between marine and
lacustrine sediments, and between folded and un-

folded areas. The continental areas were dis-

cussed seriatim, with practical hints as to map-
construction. Of more interest to the general

public was a lecture by Dr. W. F. Hume on desert

phenomena in Egypt. The lecture, which was
illustrated by slides, presented a clear picture of

the geological conditions, and in particular of the

effects of sand erosion on the exposed rocks.

Much could be inferred from the slides as to the

actual conditions under which work is carried on

in desert countries.

Notwithstanding the interest evinced in papers

and discussions, the value of the twelfth congress

to the visiting delegates lay mainly in the excur-

sions which they were enabled to undertake to

many points of geological and mining interest

throughout the Dominion. Elaborate preparations

had been made by the Geological Survey of

Canada to ensure the success of this feature of the

meeting, and the total length of line covered by

the guide books considerably exceeded 20,000
miles. From July 13 to September 23 excursions

practically without a break were arranged for

—frequently three, or even more, concurrently.

The maritime provinces were visited, before the

session, under the guidance of Dr. G. A. Young;
Sudbury, Cobalt, and Porcupine before and after

the session, the excursions being led by Dr. W. G.

Miller ; while two transcontinental excursions, the

first of more particular interest to petrologists and
stratlgraphers, the second to economic geologists

and mining engineers, had as leaders Dr. Adams
and Mr. Brock respectively. An excursion of

particular interest, of which many would have
gladly availed themselves had time permitted, was
that to the Yukon and Alaska boundary, led by
Mr. McConnell. Besides these longer excursions
numerous field-trips were made, both before and
during the session in Toronto. To the localities

in the vicinity of Toronto Dr. Coleman and Dr.
Parks acted as guides.

For the excursions a series of guide-books was
prepared by the Geological Survey of Canada,
which contained besides the reading matter numer-
ous coloured maps, topographical maps, and
photographs, .^part from the immediate value to

the members of the congress, the guide-books
represent an important contribution to Canadian
geology. They summarise a large amount of

investigation accessible only in the reports of the

survey, and contribute as well a considerable

proportion of new material. They cover the main
routes of travel, and will prove valuable books of

reference, not only to geologists and engineers,

but also to any travellers who may be interested

in the resources and rock formations of the

country. The interest vi'hich the excursions had
aroused in Canadian geology was shown by the

eagerness with which the literature supplied by
the Geological Survey and mines branches was
sought after. From this point of view the con-
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gress h.-is served as an excellent distributing

agency for the literature on the geology and
mineral resources of the Dominion.

While the delegates were in Ottawa occasion
was taken to do honour to the memory of the

first director of the Geological Survey of Canada.
Affixed to a block of Laurentian rock, in which
formation Sir \\'illiam Logan did pioneer work, a
tablet has been placed in the \'ictoria Memorial
Museum. The tablet, which was unveiled in the
presence of the visiting delegates, bears the fol-

lowing inscription:
—"William Logan, K.T.,

LL.D., F.R.S., 1798-1875, the Father of Cana-
dian Geology, Founder and First Director Geolo-
gical Survey of Canada, 1842-1S69. Erected by
the International Geological Congress (Canada),
1913." Two of the Canadian universities took
advantage of the opportunity afforded them to

honour some of the visiting members of the con-
gress. On August I, McGill Llniversity conferred
the degree of LL.D. on J. F. Kemp, U.S.A.;
H. Backstrom, Sweden; A. Lacroix, France; A.
Bergent, Germany ; and k. Marker, England. On
August 14, the last day of the congress, the
L'niversity of Toronto paid a similar honour to
P. M. Termier, France ; T. C. Chamberlin,
U.S..\. ; R. Beck, Germany; J. J. Sederholm,
Finland ; T. Tschermyschev, Russia ; A. Strahan,
England ; and \\'. G. Miller, Canada. A ceremony
very different in character—though no less digni-
fied—was performed when the delegates visited

Montreal. At the old Indian reservation of
Caughnawga the visitors were treated to a short
exhibition of the Indian national game, to an
Indian play depicting the courtship of former
times, and finally four of the party were selected to
become chiefs of the tribe. They were :— I. P.
Tolmatcheu-, Russia ;

^^. Paulcke, Germany

;

H. M. Cadell, Scotland; and F. D. Adam's,
Canada. .After going through the dance of adop-
tion they were given Indian names, and were
received as full members of the tribe.

Xo account of the twelfth congress would be
complete without reference to the kindnesses
showered on the delegates during their visit to
Toroiito. The local committee and ladies' com-
mittee, aided by the executive committee of the
congress, had made very extensive and thorough
arrangements, and the people of Toronto re-

sponded in a most whole-hearted manner. Recep-
tions, banquets, garden-parties, and afternoon
teas were prominent features in the proceedings;
automobiles were at the disposal of the members ;

and se\eral of the clubs in town were thrown
open while the congress was in session. If one
may judge from the appreciative remarks to be
heard on every side, the visiting delegates carried
away with them very pleasant memories of
Toronto and its people.
On the invitation of M. .\. Renier, who repre-

sented the Government of Belgium, it was decided
to hold the thirteenth congress in Belgium four
years hence. The subject on which a special
monograph shall be issued by the executive com-
mittee of the congress of 1917 was left to the
discretion of the new committee. R. C. W.
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IHE OIL-FIELDS OF BURMA A
'T'HE appearance of this memoir will be wel-
-L corned equally by those who are engaged in

the study of petroleum from a purely scientific

point of view, and by those who are merely con-
cerned with its profitable exploitation in Burma
and other parts of the Indian Empire ; not only
because the author possesses a special knowledge
of the subject in both aspects, but also because
he has brought together, and arranged in a con-
cise and readable manner, a mass of information
that has hitherto been scattered through the pages
of a voluminous literature, not always readily
accessible.

For close upon a century after Michael Symes
and Hiram Cox, in the course of their journeys
up the " Erai-Wuddey " to the court of Ava, had
visited the earth-oil wells of " Vanangheoum," the
great oil-belt of Burma remained almost un-
explored by Europeans. The virtues of " Rangoon
oil " as a lubricant, especially for small arms, be-
came well known ; and following on Dr. Christi-

son's discovery, in 1836, that it contained a large
proportion of solid paraffin, considerable quanti-
ties of the crude oil were imported into this

country for the manufacture of candles. But m;
further developments took place until, within a

year of the a.inexation of LIpper Burma, in 1886,
exploitation on modern lines began to supersede
the antiquated methods of the Burmese, and a

systematic investigation of the conditions under
which the oil occurred was taken in hand.
As a result of these investigations, carried on

not only by officers of the Geological Survey, but
also by geologists employed by the several oil

companies, it has Ijecome apparent that the petrol-
eum is practically confined to certain horizons

—

whether one or more has not yet been definitely

ascertained—in the upper portion of the enormous
accumulation of clays and incoherent sandstones
known as the Pegu system, corresponding fairly

closely with the Miocene of Europe. These beds,
according to Mr. Pascoe, were deposited in a
great gulf some 400 mi'es in length, occupying
the greater portion of the present Irrawaddy
valley. Orogenic folding, proceeding, in part,

simultaneously with the deposition of the beds,
has thrown them into a series of elongated domes,
beneath which the oil has accumulated. The
second and third parts of the memoir are devoted
to a discussion of the structure of each of the
anticlines so far examined, and of its capabilities
as a producer of oil.

The most productive of these anticlines as vet
discovered is that of Yenangyaung, where Dr.
Oldham first recognised, in 1855, the connection
between anticlinal structure and the accumulation
of petroleum. Here the oil is confined within an
area of less than one-and-a-half square miles, and
yet, since the year t8SS, this little field has pro-
duced more than a thousand million gallons. No-
thing like this has been discovered elsewhere in

1 "The Oil-fields of Burma." By E. H. Pascoe. Pp. x)ixix+269+54
plates. Memoirs of the Geological Survey of India. {Calcutta: Geological
Survey ; London : Kegan Paul, Trench, Trubner and Co., Ltd., 1912.) Price
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Burma, lhous:;h many an anticline, apparently as

well fitted for the storaj^e of petroleum, has been

examined and tested. ISIeanwhile no fewer than

nine companies are en^aijed in a race for the

deeper and richer oil-sands in the Yenangyaung
field, and it would appear that the end cannot be

far oil. One may, perhaps, be allowed to express

regret that steps were not taken by Government
to regulate this competition until it had seriously

affected the resources of the field ; especially in

view of the fact that Burma is the only country

directly under Imperial control which is known
to possess large stores of petroleum, and that

an adequate supply of fuel oil may become, in

the near future, of vita! importance to the national

existence.

suggestive, as well as the affinity shown to exist

between petroleum gas and such admittedly

organic products as marsh-gas and firedamp, in

respect of the proportion of methane that they

contain. The solution of the problem is one of

great practical importance, for upon it depends
the question whether an oil-sand, once drained of

its petroleum, might ever recover its productive-

ness.
'

T. H. D. L.

OCEANOGRAPHY OF THE MEDITER-
RANEAN.'^

T^HR; Mediterranean Sea has always been an
attractive field for oceanographical investiga-

tion, since it presents many features which con.-

Venangyaung—Na ell-digger in diving dr.

i of the Geological Survey of Ir

In the final chapters of the work will be found
an able discussion of the origin of petroleum,

and of its relations to geotectonic structure. The
difficulty of accounting for the presence of oil-

sands above a water-bearing stratum (a by no
means uncommon occurrence at Yenangyaung)
on any theory of inorganic origin, which would
entail an upward migration of the oil from a deep-
seated source, seems to be insuperable; while, on
the other hand, the arguments brought forward in

favour of an organic origin, at least in Burma,
Assam, and other similar areas, seem no less con-
vincing. Though any direct genetic relation be-

tween coal and oil is expressly disclaimed, their

close juxtaposition in those countries is highly
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trast strongly with those of the other enclosed
seas. Italy, Sicily, and a submarine ridge oyer
which the greatest depth of water is about 400
metres, separate the whole area into two sea-

basins. The western one, comprising the Balearic

and Tyrrhenian Seas, is, for the most part, about
2000-3000 metres in depth ; while the eastern
basin, which includes all the seas to the east of

Italy and Sicily, is rather deeper on the average,
and soundings of more than 4000 metres have
been made. Large coastal areas, like the North
Sea, with depths of less than 200 metres do not

1 Report on the Danish Oceanographical Expeditions of igoS-io to the
Mediterranean •nd Adjacent Seas. Edited by Joh. Schmidt. Vol. i.. Intro-

duction, Hydroeraphy, and Sei-bottom Deposits. (Copenhagen, igi2.)
Pp. 370-f XX plates.
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exist, and because of this absence of extensive

tracts of sea-bottom of moderate depth, fisheries

on the scale of those of the North Atlantic enclosed

seas are non-existent. Because of this relative

unimportance of the sea-fisheries, the fauna of the

Mediterranean is not nearly so well known as,

for instance, that of the North Sea and Baltic

;

and the remainder of the reports of the Danish
expeditions, dealing with the biological investiga-

tions, promise to be of exceptional interest on this

account.

The sea-bottom deposits are of relatively little

interest. Over by far the greater part of the

Mediterranean the bottom is covered by ter-

rigenous materials. These contain far less volcanic

debris than might have been suspected. Siliceous

materials are also relatively rare, and the chief

calcareous deposits are to be found over relatively

small areas, and contain Pteropod shells.

The hydrographic conditions " in the Mediter-
ranean depend mainly on the fact that this water
area is one of high concentration. The amount
of water received from the rainfall over the land
area which it drains is far less (less than a quarter,

it is said) than the amount of water removed by
evaporation. The temperature of the superficial

strata of water is relatively high : even at a depth
of 1000 metres it is uniformly 13° C, while the

salinity is also relatively high, being everywhere
about 38 per mille in the bottom and intermediate
strata. This excess of evaporation over precipita-

tion would lead, of course, to a reduction of water-
level, were it not compensated by the strong inflow

from the Atlantic through the Straits of Gibraltar.

But this inflow tends, of course, to raise the hydro-
static pressure of the water in the sea, and there-

fore a counter-current sets out from the Mediter-
ranean into the open Atlantic Ocean. The inflow-

ing current is superficial, has a velocity of from
one to three knots, a temperature which is that

of the Atlantic water in the Spanish Bay, and a
salinity of about 36 per mille. The outflowing
current is a deep one, its velocity varies from one-
half to about five knots, its temperature is uni-
formly about 13° C, and its salinity is about
38 per mille. The variations in velocity are due
to the tidal streams in the straits.

The volume of relatively warm and dense water
flowing out from the Mediterranean is very con-
siderable. This water is so highly saline that it

flows on as a bottom or intermediate current in

spite of its high temperature. Although its direc-

tion is nearly east to west as it emerges from the
straits, it soon becomes deflected to the north and
east as the result of the earth's rotation, and it

approaches the coasts of the British Islands.

Norm.ally it flows to the west of Ireland, and
Dickson has shown that it may be present even
so far north as the channel between Rockall and
Scotland, but as a rule the current must flow
along deep depressions of the sea-bottom. If,

however, it is unusually strong it may enter the
shallower sea-basins, and Bassett has recentiv

sueeested that unusually high salinities in such
enclosed sea areas as the English Channel or Irish
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Sea may be due, not to an unusually strong Gulf

[

Stream drift, but more probably to the presence
of this highly saline Mediterranean water. This

1
indeed, appears to have been the case in the

j

summer of 1912 in the Irish Sea and adjacent
waters.

I Precisely the opposite conditions exist in re-

lation to the Black Sea and the Sea of Marmora.
The latter basin has a depth of 1000 to 2000
metres, and the Black Sea has a maximum depth
of about 2200 metres. The Black Sea is an area
of excess of precipitation over evaporation, so that
the superficial strata of water are of low salinity.

From the surface down to about 20 metres the
salinity is about i7'5 per mille, and it is nearly
constant at this limiting depth, increasing towards
the bottom. The temperature appears to be nearly
constant at atx)ut 80 metres depth, and also in-

creases slightly towards the bottom. Because of
the excess of precipitation over evaporation the
water-level of the Black Sea tends to rise, but
this is prevented, of course, by an outflow of
relatively light water through the Bosporus into

the Sea of Marmora, and from the latter basin
through the Dardanelles into the Mediterranean.
But since this outflow reduces the hydrostatic
pressure of the communicating water masses, a
counter-current of relatively dense Mediterranean
water enters the Sea of Marmora, and then the
Black Sea through the Bosporus. The water
flowing out from the Black Sea is a surface
current, that flowing in a deep one. The depth
of water at the entrance to the Black Sea is, how-
ever, very small, and the existence of this " sill

"

prevents the complete renewal or ventilation of

the deeper strata of vi'ater, a condition which also

exists, on a much smaller scale, in some of the

Norwegian fjords. The absence of renewal of

water leads to the stagnation of most of the water
of the Black Sea : not only is oxygen absent in

the deeper layers, but its place is actually taken
by sulphuretted hydrogen, and except for some
forms of bacteria this water-mass is lifeless.

The horizontal water circulation in the Mediter-
ranean depends on the Atlantic inflow. This is

at first west to east in direction, but, becoming
deflected to the right in consequence of the rota-

tion of the earth, it flows along the coast of .'\frica.

The direction of flow of surface-water then follows

the general scheme of that in the northern hemi-
sphere. Two cyclonic circulations are set up in

the western basin—one in the Balearic Sea to

the west of Sardinia and Corsica, and another in

the Tyrrhenian Sea. The main stream enters the

eastern basin through the channel between Sicily

and Tunis, and then becomes deflected, forming
another cvclonic circulation. There is also an
intermediate level water circulation which depends
for its direction on a complex resultant of super-
fif^ial horizontal circulation and vertical circula-

tions due to concentration and cooling of super-

ficial waters. This intermediate circulation is

difficult to explain, and, indeed, is still imperfectly

known. It is, of course, the orisrin of the westerly

flowing deep current in the straits, and seems to
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result from the junction of two main streams flow-

ing to the south of Sardinia and the north of

Corsica respectively.

Many disputed questions are discussed by the

authors of the papers in this report, and we await

with interest the results of the biological investi-

gations. There is no doubt that the fishes and

other groups of animals inhabiting the Mediter-

ranean area are still imperfectly known; while

the investigation of the pelagic microscopic life of

these seas is one which is full of interest. A good

deal of such work has, of course, already been

done, but the results of investigators thoroughly

familiar with deep-sea work of this kind in the

northern seas are sure to be interesting, and the

comparisons which we may expect they will at-

tempt ought to throw new light on many questions

of general biological interest. J. J-

THE GUM TREES OF AUSTRALIA.'^

\/TR. T. H. MAIDEN, the director of the

iVl Botanic Gardens, Sydney, N.S.W., pub-

lished the first part of his great work on the

characteristic Australian genus Eucalyptus in 1903,

and it has now reached the seventeenth part.

There is no other country of the same extent as

Australia in which one genus of trees largely pre-

dominates throughout and, at the same time, has

few extensions beyond. It has been estimated

that three-fourths of the forest vegetation of

.•Australia consists of gum trees and bushes, yet

the genus is not represented in, the native flora

of New Zealand, New Caledonia, Lord Howe
Island, and other contiguous countries, including,

I believe. New Guinea, though E. alba is a native

of Timor.
But, like Baeckia and Melaleuca, other myrta-

ceous genera. Eucalyptus has a considerable north-

ward extension in eastern Asia, limited, however,

to one species the present distribution of which is

peculiar. Mr. Maiden has succeeded in showing

that this species, E. natcdiniana, abundant in Neu
Pommern (New Britain), is the same as that

discovered in Mindanao, Philippines, by the

United States Exploring Expedition (1838-42), and

described under the name multiflora—a name pre-

viously occupied. These two localities are separ-

ated by about 13° of latitude and 25° of longi-

tude, or, approximately, 1500 miles, and hitherto

E. naudiniana has not been recorded from any

intermediate locality. Its presence in the Philip-

pines is an interesting fact in phytogeography,

and the question arises. Is it a straggler of a

southern migration, or is it, and similar outliers,

a northward extension of a type of southern

origin? But this is not the place to discuss the

point.

So far Mr. Maiden has described and figured

ninety-four species of Eucalyptus, and given all

details available of their distribution, based on

practically all the important herbarium material

I "A Critical Revision of the Gtmi« Eucalyptus ' By J. H. MaiJen,
Govermicnt Botanist of New South Wale;. Part< lii-xvii. Plates 50-76.

with descMDtive lettc'pres<. . (Published by Authority of the fiovernment of

ihe State of New So.ith Wales, iqio-m.) Price 21. 6d. each paTt.
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in existence, and a very wide personal experience

in the forests of all parts of the country. Up-
wards of one-third of these nfnety-four species

are of later date than Bentham's "Flora Australi-

ensis," or were not given specific rank by
Bentham. From a rough calculation the number
of valid species of Eucalyptus will not be fewer

than 150; some generally dispersed, though the

western species are mostly different from the

eastern, and many of them bear more conspicuous
flowers than the eastern. Others are very rare

and near extinction, notably the very large-

flowered, shrubby E. macrocarpa. It is to be

hoped that Mr. Maiden's health and official duties

will permit him to bring this valuable monograph
to a relatively early conclusion, as it is only in the

complete form that it can be fully useful.

W. Hotting Hemsley.

XOTES.
We arc informed by Dr. H. Mohn thaf he has

resigned the professorship of meteorology in the Uni-

versity of Christiania and the directorship of the

Meteorological Institute of Norway. .Mr. .\ksel S.

Steen has been appointed to succeed him in these

positions.

.\t the time of going to press with our issue of last

week, the race by Mr. H. G. Hawker in an all-British

waterplane for the 5000?. prize offered by The Daily

Mail was in progress. The distance to be covered was

1540 miles, and of this 1043 bad been accomplished on

Wednesday when, according to the aviator, his foot

slipping off the rudder bar, he lost control of the

machine, which fell into the water of Lough Shinny,

Ireland, and was wrecked. Mr. Hawker and his com-

panion, Mr. Kauper, were rescued, the first-named un-

injured, but the latter with a broken arm and

other injuries. .Although the task set him to accom-

plish was not fulfilled, the aviator must be con-

gratulated upon having made a very satisfactory series

of flights. The machine, fitted with a Green engine,

was built by the .Sopwith .Aviation Company, and was
a biplane with a span between the wing tips of 50 ft.,

and a length of 31 ft. 6 in. It had two main floats,

with single hydroplane step, each weighing 170 lb.,

and also a small torpedo float under the tail. The
total weight of the machine and passengers was esti-

mated at 2400 lb.

The next International Conference on Cancer (the

fourth) is to be held at Copenhagen in igi6.

According to the Nciv York Medical Journal, an
International Exposition of Safety and Sanitation will

take place in New York in December next. It will

include exhibits devoted to safety, health, sanitation,

the prevention of accidents, the welfare of the public

and the individual, and the advancement of the science

of industry. Exhibits from foreign countries will, by
a special .Act of Congress, be admitted free of duty.

A REPORT from Vienna states that a ship has been
purchased for an Austrian expedition to the South
Polar regions, and that funds are being collected in
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aid of the object. The expedition is to be under the

Ic.idcrship of Dr. F. Konig, of Graz, and the proposal

is that it shall leave Trieste in May next. .\ large

donation to the funds has been given bv the .Austrian

-Academy of Science, and the Austrian Geographical

Society has promised an annual subsidy towards the

cost of the undertaking.

Mr. D. .a. Bannerm.'^n has returned from a zoo-

logical mission to the eastern islands of the Canary

group, undertaken with the object of procuring

examples of the birds of these islands for the Natural

History Museum. The islands visited were Fuerte-

ventura, Lanzarotc, Graciosa, Montana Clara, Roque
de rOueste, and .Alegranza, several of which had ndt

previously been visited by a collector. Mr. Banner-

man succeeded in obtaining a number of rare and

interesting species peculiar to the islands, while the

fact that the birds were collected in their breeding

plumage renders them of sjiecial value to the museum
bird room. On .Alegranza a new specie^ of chat was
discovered.

Reference was made in our last issue to the three

educational museums which were founded and
equipped by the late Sir Jonathan Hutchinson. We
regret to learn from The Times that the future of these

institutions is in an uncertain state and causing

anxiety to those who have been privileged to make
use of them. So far as the museum of Haslemere is

concerned, there is a strong feeling in the town that

everything should be done to retain the institution,

and it is understood that the family are willing to

hand it over to a responsible committee or body of

trustees so that the museum may be placed on a per-

manent and public basis. The annual cost of main-
tenance on the present lines is about 400/:, and an
appeal will shortly be issued with the hooe of securing

this sum for five years at least, it being thought that

by that time those who are interested in the matter
will have had an opportunity of deciding what are the

best steps to be taken for the permanent control and
maintenance of the museum.

.As was stated in our issue of July 3 last, plans are
being prepared for the new buildings to be erected
at the Rothamsted experiment station in commemora-
tion of the centenary of the birth of Sir John Lawes
and Sir Henry Gilbert. AVe now learn from the

Journal of the Royal Society of .Arts that strong com-
mittees are being formed to raise the necessary funds
'or the memorial. It is stated that the sum of 12,000/.

IS required, and of this amount half will have to be
raised by public subscription, the remaining half being
obtainable from the development fund.

.A TABLET was unveiled on Sunday last at Primiero,
Southern Tyrol, on the house in which Alois Negrelli
was born, to commemorate Negrelli 's work as sur-
veyor of the Suez Canal. He began his investigations
in 1847, completed his plans in 1855-6, and in 1S58
was appointed inspector-general of the Suez Canal
works. He died on October i of the latter year.

We note, with regret, the death, at the age of

sixty-si.x, from typhoid fever, while on his

voyage home from the Philippines, of Dr. Tem-
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pest Anderson, who for a time lectured on volcanoes

at the Royal Institution. He was joint author
of the report to the Royal Society on the seismic dis-

turbances in the West Indies in 1902 and 1907, and
had filled, among other positions, those of president

of the Yorkshire Philosophical Society and the

Museums .Association.

The death is announced, at the age of sixty-six,

of Col. .Andrew Clark, a gold medallist of the British

Medical .Association, lecturer on surgery at the Middle-
sex Hospital Medical School, and author of the
" Middlesex Hospital Surgical Reports, 1872-4," and
of '".Ambulance Lectures." He also edited the fourth

edition of " Fairlie Clark's Manual of Surgery."

It is stated in The Allahabad Pioneer Mail that the

Maharaja Scindia of Gwalior is giving special atten-

tion to the valuable archaeological relics and treasures

in his State, and is taking steps to create an archaeo-

logical department in Gwalior. In furtherance of this

object he has sought the advice and cooperation of

the Director-General of .Archeology in India.

-AccoRDi.xG to The Scientific American, a large naval

radio station is shortly to be constructed by the United
States at Caimeto, Panama, to be known as the Darien
Radio Station. It will consist of three towers, each
600 ft. in height. The bases of the towers will be

180 ft. above sea-level, and they will be arranged in a
triangle measuring 900 ft. on each side. The sending
and receiving radius will be about 3000 miles direct

reach to the .Arlington Station, to San Francisco, and
to A'aldiv'ia, 420 miles south of Valparaiso, on the

Pacific, and Buenos Aires on the .Atlantic. It will

cover a vessel anywhere on the east coast of the

L'nited States, and communicate with St. Vincent.

The system to be used is the Poulsen.

New lightning conductors have been installed on St.

Paul's Cathedral. In the course of the operations

part of one of the original iron bar conductors erected

more than 140 years ago under the supervision of Ben-
jamin Franklin was discovered. This bar, having been
inside one of the towers and so not exposed to the

weather, was still in a good state of preservation.

The Times recalls that the fixing of these " Franklin
rods," as they were called, led to a heated controversy

as to whether lightning conductors should have points

or balls as terminals. The president of the Royal
Society, who advocated points, had to resign. King
George III. was a strong adherent to ball terminals.

It is announced in The Times that a discovery of

oil shale has been made in the island of Skye by Dr.
G. W. Lee, a member of the scientific staflf of the
Scottish Geological Survey and Museum, Edinburgh,
who was examining the geological structure of the east

coast of Skye. The extent and value of the deposits

are not yet fully known, but it is stated that the seam
discovered is about 11 ft. in thickness, that it extends
over a considerable area, and that, although not of

first-class quality or so good as the seams worked in

the Lothians, it is likely to prove sufficiently good to

be worked successfully, in view of the improved
methods of operation now followed by the leading
shale oil firms.
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The droughty summer has closed with some excep-

tionally heavy rainfalls over the south-eastern portion

of England, where the rains for the last two or three

days of August have materially modified the aggregate

measurements for the season. At Greenwich the rain-

fall for the three days, August 29 to 31, was 1-22 in.,

which is more than the total for the preceding part of

the month. Without the rainfall for the last three

days of summer the total for the three months at

Greenwich would have been more than an inch less

than for the corresponding season in the abnormally

fine year 191 1. The total rainfall for the summer at

Greenwich is 4-69 in., whilst in 1912 it was 786 in.,

and in 1911 it was 372 in. The driest summer of the

last seventy years occurred in 1864 with 2-50 in., and in

the last fifty years there have been fourteen summers
drier than the one which has just closed. At Green-

wich the summer rains this year ars 70 per cent, of

the average. In places the recent rains have not had

much influence on the total for the summer. At Jersey

the summer rains, June, July, and August, are only

28 per cent, of the average; at Leith, 40 per cent.,

where until August 28 they were onlv 28 per cent.

;

at Valencia, 51 per cent.; and at Liverpool, 66 per

cent. The mean temperature for the three months at

Greenwich was 61°, which is in precise agreement

with 1912, and 5° cooler than 191 1. The sunshine this

summer was 442 hours, in 1912 it was 497 hours, and

in 191 1 it was 819 hours.

The proceedings of the third meeting of the General

Malarial Committee of the Government of India, held

at Madras during November, 1912, have been pub-

lished recentlv as a substantial volume, which contains

much interesting reading and affords evidence of a

great deal of energetic and enthusiastic research upon

the etiology of disease in India. The papers and

discussions reported cover a wider field than the title

indicates. Several papers deal with the question of

Sfcgomyia iasc'iata, the mosquito known to be the

carrier of yellow fever in the New World ; in view of

the approaching opening of the Panama Canal, when
the endemic home of yellow fever will be brought into

closer communication with the Far East than it is at

present, the degree of prevalence of this mosquito in

the ports of India is likely to become a matter ot

urgent practical sanitary importance. Other papers

read dealt with the vexed question of the transmission

of Kala Azar. Capt. Patton, who regards the parasite

causing this disease as a member of a group of

Flagellates primarily parasitic in insects, has observed

developmental stages of the parasite in the common
bed-bug, but as yet no satisfactory experimental proof

that the bed-bug transmits Kala Azar has been

brought forward, nor has the existence of any " reser-

voir " of the disease in domestic or wild animals be

demonstrated. The problem of Kala Azar is, how-

ever, under investigation by a number of competent

workers, and its solution in (he near future may be

confidently expected.

The Australian Institute of Tropical Medicine has

issued its report for the year 191 1 (more correctly for

the year ending March, 1912). The bulk of the report

is written by the director, Dr. Anton Breinl, and con-

NO. 2288, VOL. 92]

tains important investigations dealing chiefly with

parasitic worms and Protozoa, illustrated by eleven

excellent lithographed plates. Especially noteworthy

amongst these researches is an investigation into the

morphology and life-history of Onchocerca gihsoni,

the nematode parasite which causes the so-called

worm-nodules in Australian cattle. A number of

experiments were recorded which were directed to-

wards solving the problem of the transmission of this

parasite, but up to the present these experiments have

not led to any conclusive results as to the intermediary

host of the worm. Appended to the director's report

is that of the entomologist, Mr. Frank H. Taylor,

and a report on the Cestoda and Acanthocephala of

North Queensland, by Dr. T. Harvey Johnston. The
entire report makes a quarto volume of 96 pp. and

17 plates, neatly bound in cloth, but having one defect

from the point of view of the bibliographer, namely,

that there is nowhere any indication to be found of

the date of publication, whether 1912 or 1913. This

is an unfortunate omission in a work which describes

numerous new spt'cies of animals, including even a

new species of Cyclops.

I^f a recent number of the Annals of Tropical

Medicine and Parasitology (vol. vii., No. 3A), Dr.

J. W. Scott Macfie gives an account of a new species

of trypanosome observed in human beings in Nigeria.

It occurs most commonly in young people, and pro-

duces a mild form of sleeping sickness in which the

trypanosomes cannot be found in the peripheral blood,

but are present in the lymphatic glands. To the

smaller experimental animals of the laboratory the

trypanosome appears to be but slightly pathogenic.

In the blood of the guinea-pig the trypanosome is

smaller than Trypanosoma gambiense ; like that

species it is polymorphic, with long and slender, short

and stumpy, and intermediate forms, and a few- minute

trypanosomes, measuring as little as 8 ^ in length,

appear constantly in the blood-films. Some of the

short, stumpy forms have the principal nucleus

situated far forwards at the anterior (flagellar) end

of the body. Forms in which the flagellum appears

to be free from the body for its whole length are also

found. The Nigerian trypanosome is regarded by Dr.

Macfie as a species distinct from T. gambiense, and
is given the name T. nigerieiise.

In part 6, vol. iii., of the Journal of the East .Afrfca

and Uganda Natural History Society, Mr. C. W.
Hobley discusses, from an examination of weapons
used by the Pygmy and other neighbouring tribes,

the question of the evolution of the arrow. He comes

to the conclusion that the use of the stone point is

later than that of the thorn ; hence, that the use of

poison applied to the tip is probably older than is

commonly supposed ; the lateral barbs were suggested

by some of the many thorny-stemmed plants which

flourish in the bush in which the hunter lived. He
suggests that the aboriginal tribes of the centre of

the continent passed direct from the use of natural

thorns to the use of iron points, but the people east

of Lake Victoria began with natural thorn points,

passed through an age in which slone arrow-points

were used, and eventually passed into an iron age, the
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variation in development depending on the absence or

presence of suitable stone for making arrow-points.

The wooden point still survives, but only sporadically

;

the stone point has disappeared, but the leaf-shaped

iron point used by some of the Kavirondo, Nandi, and
also found among the Tharaka, is undoubtedly a

copy of the leaf-shaped stone arrow-head, of which

good examples are now coming to light.

The possibility of the existence of some hitherto

unidentified animals in Central Africa is again raised

in a communication by Mr. C. W. Hobley, published

in part 6, vol. iii., of the Journal of the East Africa

and Uganda Natural History Society. One of them
is described as possessing "thick, reddish-brown hair,

with a slight streak of white down the hindquarters,

rather long from hock to foot, rather bigger than a

hyena, with largish ears." Some naturalists are in-

clined to identify it with the hairy ant-bear,

Orycteropus ; but most of those who have seen it are

well acquainted with the ant-bear, and it is an almost
unique phenomenon for an ant-bear to be seen abroad
in daylight. The natives, again, have tales of a lake

monster which the Baganda call Lukwata. Europeans
have seen a strange beast swimming in the Napoleon
Gulf, which was apparently not a crocodile. An
American sportsman, E. B. Bronson, saw on the Gori

River, Lake Victoria, a beast " 14 to 15 feet long,

head as big as a lioness but shaped and marked as a

leopard, two long white fangs sticking down straight

out of his upper jaw, scaled like an armadillo, back
broad as a hippo, spotted like a leopard, and a broad,

fine tail; the imprints of its feet were as large as

that of a hippo but clawed like a reptile." Another
monster has been seen by natives " as large as a

man, sometimes going on four legs, sometimes on
two, in general appearance like a huge baboon, and
very fierce." Naturalists will await with interest the

discovery of specimens of these strange animals.

Before the publication, in The Philippine Journal of

Science for April last, of Mr. H. O. Beyer's paper on
origin myths among the mountain peoples of the

Philippines, no representative collection of Philippine

myths had been made. Until recent years it was
believed that all ancient records written in the

syllabic alphabets which the Filipinos possessed at

the time of the Spanish conquest had been lost ; but
two of these alphabets are now found in use by wild
tribes of Palawan and Mindoro, and ancient manu-
scripts written in the old Bisaya character have re-

cently been discovered in a cave in the island of

Xegros. These still await publication. Mr. Beyer's
paper is based on oral tradition and gives a large
collection of interesting legends, including an under-
ground death-land, a story of the Atlas type, in which
the w^orld is supported by a post created by the chief

deity and near which he dwells, and a remarkable
flood myth current among the Central Ifugaos. It

may be hoped that Mr. Beyer will continue his

researches in the new folklore area.

Mr. T. Sheppard, curator of the Municipal
Museum, Hull, has issued a fourth edition of his

catalogue of the collections under his charge. This
is rendered necessary by the process of rearrange-
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ment which followed important additions to the collec-

tions, and the establishment of the new Wilberforce
House Museum and the Pickering Museum of
Fislieries and Shipping, which has done much to re-

move the pressure on the original buildings. Wilber-
force House, built for the Lister family, about the
end of Queen Elizabeth's reign, a beautiful old.resi-
dence with numerous relics, was the birthplace of the
philanthropist, William Wilberforce, born here in 1759,
and has now become the repository of collections illus-

trating his life, and of the general history of

I'iingston-upon-Hull. The Pickering Museum is

largely devoted to collections illustrating the whaling,
fishing, and shipping industries, the nucleus being
the specimens collected by a public-spirited citizen,

Mr. C. Pickering. Hull is to be congratulated on the
activity displayed by its municipality and residents on
the establishment of these museums, and the curator,

Mr. T. Sheppard, on the valuable series of catalogues
issued' at a nominal price.

Dr. W. S. Hunter's "The Delayed Reaction in

.'\nimals and Children," affords an interesting con-
tribution to the " Behavior Monograph Series." A
release box is employed leading to three different

compartments, any one of which can be illuminated

by the experimenter. The compartment which is

illuminated can be opened and entered by the sub-
ject, whereas the other compartments are closed.

Food is obtained by entering the illuminated compart-
ment. Rats, dogs, raccoons, and children were used
as subjects. After a clear association had been estab-

lished between the movements leading to food and the
light which might appear in any one of the three boxes,

experiments were begun in which the light was turned
off before the subject had made the appropriate
reaction. The research consisted in determining the
maximal length of this delay-period which is com-
patible with a correct response, and in ascertaining
the psychological factors at work permitting of the
correct response after the delay-period. The author
lays stress on the importance of what he terms
" sensory thought."

The current number of The Psychological Revie-tv

contains an important paper on association and inhi-

bition, by Prof. J. F. Shepard and Mr. H. M. Fogel-
songe, based on the learning of nonsense-syllables.

In the first series of experiments these were learnt in

pairs, and subsequently the subject was tested by being
shown the first syllable of a pair either alone or in

different combinations. These combinations of first

syllables were either shown successively or simul-
taneously. Where two first syllables were shown suc-

cessively, the second was shown at such an interval

that the association set up by the former was not
already completed in the subject. In a second series

of experiments, three, instead of two, syllables were
learnt together, and, in testing, the first two of the
three syllables were shown simultaneously ; these might
belong to the same or to different three-syllable groups.
In other series of experiments two different syllables

were each separately learnt in conjunction with one
and the same syllable ; the two syllables were subse-
quently presented successively to the subject when
tested. The resulting reproduction-times, as measured
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by the chronoscope, convince the authors that the

inhibition or facilitation thus experimentally produced

is one " which cannot be . . . explained neurologic-

ally as a division of energy, or drainage." They be-

lieve that "an association cannot be explained as a

mere path of lowered resistance," but that it "in-

volves other processes which prevent any other

stimulus from using the same neuroses at the same

time . . . and which block any other association that

is tending to operate at the same time, even though

both will lead to the same end result."

In vol. viii., Section D. No. 3. of The Philippine

Journal of Science. Mr. A. E. W. Salt gives an

elaborate account of the endowment provided by Fran-

cisco de Carriedo y Peredo, the greatest benefactor of

the city of Manila, who died in 1743. From the funds

received under his will, a water supply was provided

for the city until the American occupation. A new-

system to supplement the ancient supnly was opened

in 1908. Water is now brought from an almost

virgin watershed of one hundred square miles in area,

and thence carried to a storage reservoir with a

capacity of 210,000,000 gallons. The city, however,

is so rapidly developing that this system is barely

adequate to the needs of the population. Mr. Salt

has done good service in directing attention to the

benevolence of a citizen who, at a time when sanita-

tion occupied little public attention, devoted his wealth

to this excellent purpose.

In Professional Paper No. 79 of the United States

Geological Survey, Mr. H. S. Williams discusses the

recurrent Tropidoleptus zones of \'r.^ Upper Devonian

in New York. In preparing the data for the Watkins

Glen-Catatonk folio (No. 169 Geol. Atlas USUS,
Geol. Survey, 1909) the occasional discovery of

Tripodolpetus cariitatus (Conrad) in strata far above

the supposed range of the species or of the fauna with

which the species is normally associated led the writer

to undertake an examination of the sections and

sequence of fauna where they appeared. The result

throws important light upon the regional geography.

The departure and return of the fauna must have

been due to diastrophic changes which produced re-

curring favourable or unfavourable conditions for the

existence of the fauna. Those changes of conditions

may have resulted from the alternate closing and

reopening of an actual passage-way which obstructed

or admitted the access of the fauna and of waters

favourable to them, or from changes that affected

the direction, character, or volume of the existing

ocean currents.

The insect food of Canadian fresh-water fishes

forms the subject of an article by Dr. Gordon Hewitt,

the Dominion entomologist, published in the fourth

annual report of the Commision of [Fish] Conservation

of Ottawa. Attention is directed by the author to ihj

futility of attempting to restock depleted rivers, or to

introduce new kinds of fish into Canadian rivers,

without taking measures to ensure an abundant supply

of suitable insect food. In Europe it has been demon-

strated that the artificial cultivation of many kinds of

Ml sects constituting -the chief food of fishes is per-

. Lily practicable; and in many rivers an insect
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hatchery is almost as necessary and important as a

fish-hatchery. Before such insectaria can be introduced

with satisfactory results in CanadB, a close investiga-

tion into the nature of the food of native or intro-

duced fishes is absolutely essential.

A RECENT number of the Zeitschrift fiir wissen-

schafiliche Zoologie (Bd. cv., Heft 3) is entirely de-

voted to a memoir on the chemical composition of the

hoemolymph of insects and its significance as regards

sexual differentiation. According to the author, Herr

Kurt Geyer, the hsemolymph in caterpillars and pupa
of Lepidoptera is usually green in females and pale

yellow or colourless in males. The green pigment

is, as Poulton has already shown, slightly altered

chlorophyll in solution, derived from the food-plant

;

it constitutes a protective coloration, and it is improb-

able that it has any assimilatory function. The yellow-

colour of the male haemolymph is due to the yellow-

constituents of chlorophyll (xanthophyll). The haemo-

lymph of non-phytophagous insects shows no such

colour difference. When the male and female haemo-

lymph are mixed a heavy precipitate is at once formed,

and this reaction can only be distinguished quantita-

tively from that which takes place between different

species. The author concludes that in insects the

entire soma is sexually differentiated in male and

female.

Dr. C. H. OsfENFEi^D's account of the biology and

distribution of the phytoplankton of Danish seas (De

Danske Farvandes Plankton i aarene 1898-1901.

Phytoplankton og Protozoer. D. Kgl. Danske,

Vidensk. Selsk. Skrifter. 7. Raekke, Naturvidensk

og Mathem. Afd. ix. 2. 1913) is of more than local

interest. The main work is written in the Danish

language, but there is a resume in French, extending

to 65 pp., which in itself constitutes one of the best

summary accounts which wc possess of the present

state of our knowledge of the general problems of

the biology of plankton organisms. The Danish seas,

extending as they do from the Baltic through the deep

w-aters of the Skager Rak to the North Sea, furnish

such wide variations in salinity, temperature, and

chemical constitution, that they offer exceptional

opportunities for studying the effects of physical con-

ditions on the distribution of the plankton, and this

aspect of the subject receives a full consideration in

the report. .'\ good bibliography will be found on

PP- 346-352-

From the Kommissionen for Havundersogelser in

Copenhagen we have received three further reports

dealing with the investigations which have been

carried out under the direction of Dr. Johs. Schmidt-

into the life-histories of eels. These are : Danish re-

searches in the .Vtlantic and Mediterranean on the

life-history of the freshwater-eel {Anguilla vulgaris,

Turt.), with notes on other species, by Johs. Schmidt

(Internal. Revue Hydrobiologie tind Hydrographic.

1912); on the identification of muraenoid larvne in their

early (preleptocephaline) stages, by Johs. Schmidt

{Mcddel. Komm. Havunders. Fiskeri Bd. iv. 2); and

the metamorphosis of elvers as influenced by outward

conditions—some experiments, by A. Strubberg

(Mcddel. Komm. Havunders. Fiskeri Bd. iv. 3). In

N'atlre, vol. Ixxxix., pp. 633-636, Dr. Schmidt himself
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,t;avc a brief account of these researches, and those

intirested in the subject will no doubt welcome the

more detailed reports.

In- his presidential address to the Ouekett jNIicro-

scopical Club for this year, Prof. Dendy dealt with

ihi- subject of " B\-products of Evolution," illustrating

his theme by the spicules, more particularly the

miiToscIeres of siliceous sponges. -Vfter pointing out

that these minute spicules exhibit constant specific

characters, and have undoubtedly arisen by some pro-

cess of evolution, since one form leads on to another,

just as in the case of any other characters, it is argued

that natural selection cannot be directly responsible

for their origin, on the ground that the minute differ-

ences in the form of the microscleres cannot be of any

importance to the sponge in the soft tissues of which
ihey are scattered without order or arrangement. By
till' principle of correlation non-adaptive characters of

this kind may be linked inseparably with other cha-

racters which being adaptive, are directly influenced

by natural selection, in such a way that any variation

in the one must be accompanied by a corresponding

variation in the other. Thus, a non-adaptive

character may undergo a progressive evolution in-

directly controlled by the action of natural selection.

The principle of correlation cannot, however, be

invoked to e.xplain the specific forms assumed by the

microscleres ; it can only help to explain why such

characters exist at all and why thcj' should undergo
progressive evolution. The specific form of the micro-

sclere must be produced by chemical and physical

causes involved in, and controlled by, the hereditary

constitution of the mother-cell.

Sir F. \V. Moore contributes a useful paper on

hardy water-lilies to /civ/; Gardening (vol. viii. May,

1913), including not merely cultural hints and lists of

species suitable for ponds of different depths, but also

some interesting remarks on the general biology and
mode of growth of these plants. For instance, the

author lays stress on the importance of the study of

roots to the gardener; observation of water-lilies

shows that from early April to June new roots are

developed rapidly as the new leaves and flower-buds

are formed and the rhizome elongates, while the older

roots largely die away after having served as collectors

of food reserves during previous years and as anchors
during the winter. It is also noted that while, as a

rule, the flowers close on bright days between three

and four o'clock in the afternoon, if after noon the

day becomes wet and gloomy the flowers usually

remain open until dark.

Is continuation of his investigations into "Southern
Hemisphere Seasonal Correlations " (Nature, .August

7), Mr. R. C. Mossman contributed a fourth article

to Synions's Meteorological Magazine for August. He
pointed out an interesting instance of the temporary
character of many correlations. The e.xample chosen
was the comparison of April to September rainfall at

Trinidad (U'est Indies) with that at Azo (.Argentine

Republic) for the following six months. Dealing with
the fifty years, 1862-1911, it was found that from 1862
to 1877 and from 1895 to 1911 there was no relation

between the rainfall of the si.x-monthly periods; but
during the seventeen years 1878-94 the curves showing
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the rainfall departure from normal are the reverse of

each other. The author observes that these results

are of importance, as they show that the physical
processes that produced a given precipitation at Trini-

dad during the period under discussion were associated
during the six months following by an opposite effect

in the south temperate zone, some 2850 geographical
miles distant. Mr. Mossman also refers to one or two
interesting correlations in other regions, especially one
between the rainfall of Java and Trinidad.

The Meteorological Oftice chart of the North Atlan-
tic and -Mediterranean for September (first issue) shows
that the last report from the scout-ship Scotia was
dated August ; in 54° 45' N., 49° 30' W. ; no ice in

sight. It is pointed out that the full scope and value
of the work accomplished cannot be estimated until

the reports of the captain and scientific staft' have been
submitted. The ice notices which may prove to have
been of most value are those relating to the compara-
tively small quantities that have been seen drifting

south in the polar current. .An important feature this

year is the fact that the ice has been held up, for the
most part, north of latitude 43°. The special reports

above mentioned will, it is thought, no doubt decide
whether this was due to abnormal strength of thi'

Gulf Stream, to unusual weakness of the Labrador
current, or to both causes.

A CIRCULAR headed " Road Dangers ' has been
widely circulated by the editor of The Atitonwtor
Journal. It suggests that the dangers both of

vehicular and foot-passenger traffic might be greatly
minimised if at crossings tbr traffic of one street were
arbitrarily given a right of way and the traffic of

the other street which crosses it were made to go
dead slow by a sign that must be obeved. The writer
of the circular considers that not onlv would the
accidents that occur from collisions of vehicles at

crossings be greatly reduced, but the noisy use of the
horn would be no longer necessary. It is diflicult to

see how the suggestion can be carried out without
some enactment giving to a street authority a power
to make bye-laws controlling the traffic in the less

important streets and which can be enforced by the

police. It would be easy for the Chief Commissioner,
through his advisers in Scotland Yard, to decide which
streets are to be of primary and which are to be of

secondary importance, but short of keeping a constable

on traffic duty at every crossing it is difficult to see

how, with his existing powers, he can instruct them
to summon drivers disobeying notices informing them
that they must give way to traffic in the preferred

streets.

We have received a copy of the third edition of

Merck's "Reagenzien-V'erzeichnis." It is a volume of

446 pages, and all the commoner reagents, tests,

hardening and preservative fluids, and the like ar.

given alphabetically under authors' names, some 5000
formula being thus detailed, with references to the
literature. There is further a valuable list of the sub-
stances for which the tests are employed, and a similar
one for those used in microscopic work. Finally, there
is an inde.\ of the preparations employed for the
various tests, with authors' names attached; thus
we find that "arbutin " was recommended by Reichard
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as a test for nitric acid. The lists are most complete,

and so far as we have been able to refer to them are

accurate, and are not confined to recent work; e.g.

Beale's carmine stain and injcctitin fluids are given.

The volume will be of the greatest service in the

( hemical and the biological laboratory.

OUR ASTRONOMICAL COLUMN.
.\STRONO.MICAL OCCURRENCES FOR SEPTEMBER :

—

Sept. 8. 2oh. 46m. Jupiter in conjunction with the

Moon (Jupiter 4° 56' N.).

10. lyh. cm. Saturn at quadrature to the Sun
(90° distant).

„ 2oh. om. Venus in the ascending node.

,, 22h. 14m. Uranus in conjunction with

the Moon (Uranus 3° 35' N.).

14. 2oh. om. Juno in conjunction with the

Moon (Juno 0° 20' N.).

15. oh. 48m. Moon eclipsed, invisible at

Greenwich.
16. 3h. om. Mercury in superior conjunction

with the Sun.
22. 4h. 2m. Saturn in conjunction with the

Moon (Saturn 6° 59' S.).

-3- 3'i- S3"i' Sun enters Sign of Libra

;

autumn commences.

,, 8h. 22m. Mars in conjunction with the

Moon (Mars 5° 6' S.).

25. oh. 7m. Neptune in conjunction with the

Moon (Neptune 5° o' S.).

27, Sh. 34m. Venus in conjunction with the

Moon (Venus 1° 21' S.).

29. i6h. 46m. Sun eclipsed, invisible at

Greenwich.
30. i2h. om. Saturn stationary.

,, i3h. 2m. Mercury in conjunction with the

Moon (Mercury 2° 36' N.).

The Spectra of the Stars.—After many years of

patient labour by such pioneers as Rutherfurd, Secchi,

Huggins, Vogel, Pickering and his co-workers, Lockyer
and McClean, the subject of stellar spectra has at-

tracted during the last decade the attention of an
ever-increasing number of students in astronomy,
astrophysics, physics, and chemistry. This is no
doubt thanks in a great measure to the enormous
number of spectra classified in connection with the

Draper catalogue, but also largely to the simple

nnmenclature developed by Miss A. J. Cannon, further

simplified by the suggestions of Dr. Hertzsprung.
.\Uhough classification merely has received a great

amount of attention of recent years, perhaps partly

due to the prominence given to the matter by the Solar

Union making it the work of a special committee,

yet many important pieces of work have been accom-
plished beyond. Such are Campbell's and Kapteyn's
work on the relations between radial velocities and
tvpe of spectrum, the similar work of Lewis Boss on
the relation between proper motion and type, the work
of Pickering and others on the distribution of stars of

particular type of spectrum with reference to the Milky
Way, &c. It is perhaps fitting that the import-

ance of the subject should have led to the publication

of a summary in the Memoirs of the Society of

Italian Spectroscopists, No. 6, from the pen of Signor
G. Abetti. It is, however, passing strange that this

writer makes no mention of the work of Rutherfurd,

Huggins, Lockyer, or McCIean, except perhaps that

some of them may be referred to in an "&c." Signor

Abetti does not deal at all adequately with the litera-

ture on the chemical constitution of the stars. He
does state, however, that titanium stars are on a level

nearer to the helium stars than are the iron stars

—

a statement for which we know no justification.
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EXHIBITION OF THE ROYAL PHOTO-
GRAPHIC SOCIETY.

""pHE Rojal Photographic Society's annual exhibi-
* tion at the Gallery of the Royal Society of British

Artists, Suffolk Street, Hayniarket, is well worth a visit

by anyone interested in photography and its applications

before it closes on October 4. Besides an excellent

collection of works that are notable for their pictorial

quality, and that will be examined by technicians as
illustrations of the possibilities of the processes that

they represent, there is a larger than usual number
of colour transparencies, and also exhibits that are

of specially scientific interest. The colour trans-

parencies are chiefly autochromes, but there are many
on the new Paget plate and a few "Dufays," both of

which latter will quite well bear comparison with the

autochromes for the quality of their colour and detail.

In the scientific section, Lt.-Col. J. W. Gifford shows
a large number of original photographs of spectra of

the metals taken with a quartz optical train of large

aperture. Mr. G. Reboul shows that cuprous
chloride, produced by exposing a polished copper plate

to chlorine gas, will furnish photographs by treatment
somewhat similar to that employed in the production
of daguerreotypes. The insecurity of intaglio plate

printing for monetary documents is again demon-
strated by Mr. A. E. Bawtree in his copies of stamps,
the genuine stamp and the forgeries being indistin-

guishable. The photo-micrographic section is par-

ticularly strong. The method of discovering a differ-

ence in the colloids present in jams, and of detecting
various adulterations, is excellently shown in a series of
low-power photo-micrographs by Mr. E. Marriage.
Of other series, the " Histology of the Optic Nerve
of Sheep," by Mr. J. T. Holder; the "Corpuscular
Elements of Human Blood," by Dr. D. H. Hutchin-
son ; and Mr. J. M. Offord's "Diatoms under High
Power," deserve special notice. There is a fine col-

lection of radiographs by Dr. Bela Alexander, Dr.
G. H. Rodman, Dr. Gilbert Scott, Dr. Robert Knox,
and Dr. Thurstan Holland, some taken in a small
fraction of a second. In this direction the most novel
work is by M. Pierre Goby, who by the use of ultra-

soft rays secures quite full details in the most delicate

transparent membranes, such as insects' wings, at the

same time as showing the internal structure of the

insect. But more wonderful are his micro-radio-
graphs, made by using the fine pencil of Rcintgen rays
that passes through a small hole in a lead screen. The
detail in parts of small vertebrates only a fraction of

an inch in length, is so well reproduced that a fifteen

or seventeen times enlargement would be considered
excellently sharp for a direct radiograph. M. Goby
applies his method to foraminifera and other minute
objects with similar success. .Among the other ex-

hibits there are a process with examples of a method
of producing colour transparencies by the absorption

of dyes in fish-glue, by Mr. Bawtree, and good col-

lections of natural history photographs, lantern slides,

and stereoscopic transparencies.

THE ARCHAEOLOGICAL INVESTIGATIONS
IN THE MISSISSIPPI REGION.^

IN the publication referred to below Mr. Clarence B.
Moore gives us another of his very careful de-

scriptions of the systematic excavations he is under-
taking in the Mississippi valley, and, as usual, it is

profusely illustrated with most excellent photographs
and coloured plates. By these investigations and the

superb way in which he publishes his results, Mr.
Moore is laying a sure foundation for future general-

• "Some Aboriginal Sites on Red River." By Clarence B. Moore.
Journ. Acad. Nat. Sci., PhiLidelphia, xiv., 1912.
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isations. The last year's work covered 519 miles of

the Red River from its confluence with the

Mississippi. Few burial places were found in

Louisiana, as these were mainly in the often

flooded level ground, and the artificial mounds
were erected for places of residence ; since most of the

finds are obtained from graves the spoil was not very

large, and as many of the mounds are now utilised

they could not be satisfactorily investigated.

Along the Red River in Arkansas the conditions in

the main are dillVrenl ; mounds containing burials,

some of them richly endowed with artifacts, are fairly

abundant, and further northward the lavish use of

potterv with burials has often been described. It

b-eems probable that the Arkansas mound burials were
those of people of consctjuence. The pottery of Arkan-
sas is as a rule tempered with fine gravel or sand, or
with small bits of pottery, though kitchen vessels are
often shell-tempered. The ware is thin and carefully

modelled. There are few unusual shapes, grotesque
or life forms were very rarely attempted, though they
occur in the region to the north. Many vessels bear
a high polish, and nearly all have incised designs
filled in with red or white pigment. Circles, often
series of concentric circles (probably sun-symbols),
form a frequently recurring design. Decoration in

polychrome was very exceptional, though common

MAGNETIC STORMS AND
PHENOMENA.^

SOLAR

more to the north. A remarkable feature—indeed, it

is unique—in connection with some of the mounds
is the depth of the grave-pits ; one reached 15-5 ft. in
depth. Among several interesting pipes, two i

types have not been met with hitherto. One
form, from Haley Place, is of earthenware,
the truncate conical bowl of which occurs at

\

some distarice from the end, the terminal continua-
tion of the stem being hollow; one is nearly 23 in.

long. The other, from Gahagan, is moulded to repre-
sent a kneeling man ; there is a communication be-
tween the bowl and the open mouth of the figure, so
that smoke can be made to emerge from it when the
pipe is in use (Fig. i). A number of beautiful useful !

and ceremonial stone implements were found, and
various interesting pendants, some of which have the
form of a lizard ; one was formerh' coated with
sheet copper, as were also the large circular ear-
plugs of limestone. It is, however, impossible to
point out all the items of interest in this memoir.

Dr. Hrdliika adds a notice on the human remains.
He says the skeletons from Haley Place and the
McClure mounds probably may be safelv ascribed to
an extension of the Natcljez people ; the skulls ex-
hibited deformation of the "' Flathead " variety.

A. C. Haddok.
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T N the publication referred to below only the first
• thesis is printed. It deals with the relations
between magnetic storms and solar phenomena. The
thesis shows the nimbleness of mind one hopes to see
in those who have taken high mathematical degrees
at Cambridge, accompanied by a knowledge of terres-
trial magnetism most unusual in British seats of learn-
ing. There are, it is true, researches bearing on the
subjects investigated of which the author seems un-
aware, but his knowledge of foreign writings, includ-
ing theoretical work by Kelvin, Larmor, Birkeland,
Stormer, and Schuster, and observational work by
Walker, Airy, Ellis, Maunder, Hale, and many other-,

is highly commendable. Also the attitude he adopts
towards the work he criticises is generally philo-

sophical. Thus, taking Kelvin's attempted demon-
stration that solar action cannot be the proximate
cause of magnetic storms. Hosier points out that there
are possibilities not considered by Kelvin making
much smaller demands on the sun's stores of energy,
and that in the light of modern knowledge no one can
say what is a reasonable limit to solar expenditure.
On the other hand, he recognises that Kelvin's
work directed attention to a point apt to be
overlooked.
Dr. Bosler regards his countryman Marchand (1887)

as the first to claim a connection between the occur-
rence of magnetic storms and the presence of individual
sun-spots or faculae near the sun's central meridian,
but he regards Maunder's observations on the recur-

rence of storms in the solar rotation period as the

strongest evidence yet advanced in favour of this view.

He seems to be unaware of Broun's early work. He
apparently accepts Sabine's deduction of an eleven-

year period—corresponding to the solar period—in

magnetic disturbances, but while recognising the

strength of the evidence adduced—especially that of

Maunder—in favour of solar jet theories, he considers

Dr. Schuster to have demonstrated the impossibility

of swarms of any kind of electrified particles sticking

together all the way from the sun to the earth. The
view he inclines to is that earth currents are the imme-
diate cause of most, if not all, magnetic disturbances.

The evidence he advances in favour of this view is

derived from comparisons of records of magnetic
storms at Pare St. Maur and Greenwich—especially

those known as "sudden commencements"—with cor-

responding records of earth currents. This from an
observational point of view is probably the most
important part of the thesis, though only partly

novel.

The author thinks earth currents may be produced

by movements of electrified matter—associated with
protuberances, spots, or faculae—on the sun.

Taking the case of a cable of 0-25 cm.- section, made
of copper of resistivity 1600, enclosing a circle 8000 km.
in perimeter, he calculates that the current induced

in the cable by a magnetic field of amplitude 107 and
period 10 sec.,' normal to the plane of the circle, would

at a distance of one metre from the wire produce an

alternating magnetic field of amplitude 1250T. This

is adduced as an illustration of how a small field

originating in the sun might be amplified on the earth.

The idea mav be worth considering, but the problem

treated seems somewhat too remote from actuality.

The magnetician will find a variety of other interest-

ing matter in the thesis.

C. Chree.

1 " Theses r I

prade de Dorte
; Paris : Gauthi

sentrfcs a la Faculty des Sciences de Paris pour obtenir !e

r e^ Sciences Math6matiques." By M. J. Bosler. Pp. 96.

Villars, 1912.)
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THE LIFE-HISTORY OF A J]'ATER-
BEETLEA

'pllE liff-history of a water-beclle can be outlined
- in a very few words. An egg is laid by the

motlier-beetle : an aquatic larva liatches out which
feeds and ^tows, and, during- the process of growth,
moults several times. When full grown it leaves the
water and burrows into the earth, forming a "cell,"
in which it changes to a pupa. After a time the
pupal skin is cast off, and the perfect insect makes
its way out of the cell and resumes its life in the
water.
There are, however, all sorts of interesting details

in the life-history, and these details often differ con-
siderably in different types. There are differences in

the egg-laying habits; differences in the method of
development of the embryo; differences in the way
the larva gets out of the egg ; differences in the way
it feeds and in the nature of its food, and so on ; and
it is these differences which are of importance to each
species in enabling it to fit in among other species in
the life of the community.

.Although there are a number of widely separated
species of beetles which inhabit the water, there are
two groups which are usually referred to as "water-
beetles," and these may be broadly distinguished as
the swimming carnivorous group—the Hydradephaga
—and the creeping herbivorous group-^the Palpi-
cornia, or Hydrophilidse. The description of this
second group is not strictly accurate, as the larvae
are, apparently without exception, carnivorous, and
the perfect insects, although capable of subsisting
upon a vegetable diet, in at least manv cases enjoy
animal food; and although they are .somewhat differ-
ently constructed from the swimming water-beetles,
some of them are very fair swimmers.

I propose to outline the life-historvof a type of the
Hydradephaga, and then to compar-e with it a type
of the Palpicornia ; and as a type of the former group
I will describe a species of Dytiscus, D. lapponicus.
the life-history of which I worked out during last
summer.
The male and female differ in general appearance,

the former having smooth wing-cases, the latter
having these grooved or fluted. The male has also
a pad on each of the front legs, while the female
has quite simple front legs. The .slide also shows a
full-grown larva, and thus gives an idea of the rela-
tive sizes of these two stages of the species.
This species is extremely local in the British Islands,

only having been found in a few localities in Scot-
land, and in one in north-west Ireland. It inhabits
lochs, usually mere lochans, at altitudes of from
800 ft. upward, and there are certain characteristics
about its habitat which make it possible generally to
tell at a glance whether a particular loclian is or is

not likely to hold the species.

.\s a rule the habitat is a bare stony lochan, with
very little vegetation ; it has no stream flowing into
or out of it. and trout and lapponicus are mutually
exclusive. There are usually newts and fresh-water
shrimps (gammariis), but otherwise there is always a
marked scarcity of animal life. Very few other water-
beetles are associated with lapponicus, which usuallv
is abundant where it occurs.
The only place I have found the species in great

abundance is in a lochan 050 ft. above sea-level on the
island of Eieg. Along its eastern side this lochan
i; strewn with large stones, and under these the
beetle is to be found, often as many as four or five
under one stone. It occurs in other lochans on Eigg,

nn Friday, M?y o, by
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and has been found also in Rhum, iikye, .Mull, and
.'Vrran, but otherwise it is only known from Inverness-
shire. ,
One place in Mull where it used to occur abundantlv

is a peculiar loch, situated in the top of a hill, about
800 ft. behind Tobermory. The place looks like the
crater of a volcano, but I believe is not .so described
by geologists. The species has apparently quite dis-

appeared from this loch; it is probably slowly dis-

appearing from our islands, being a remnant of the
fauna which abounded when our climate was much
colder than it is at present.

All my specimens came from the one lochan on
Eigg, and they were placed in large tubs in my
garden in the north of Ireland. The tubs are filled

with water, but the bottom is covered by a thick
layer of soil, and in the soil a few .species of water
plants thrive, chiefly the common water-grass, Glyceria
aquatica. The tubs are covered with wire-gauze to

prevent the beetles escaping.
Now the Dytiscus possesses a small apparatus

capable of piercing the tissues of the water-plants,
and each time this borer makes a hole in the water-
plant one egg is deposited. In my tubs the lapponicus
chose the water-grass as the receptacle for its eggs.
In its native home this grass does not grow, the only
water-plants being a common rush, a species of
juncus, and the club rush elcocharis, both possessing
round stems. Now, the grass possesses a round stem
surrounded by leaves, each leaf consisting of a long
sheathing base and a free lamina or blade. The
sheath is keeled, and in every case the mother-beetle
pierced the leaf-sheath, and always in the line of the

keel, depositing the egg in the tissues of the sheath,
and this shows the peculiar instinct possessed by the
mother in the deposition of her eggs and the extreme
sensitiveness of the borer or ovipositor. Although I

examined very carefully the plants in the tubs, only
twice did I find that the ovipositor had passed right

through the sheath and dropped the egg between that

and the stem.
Lapponicus , unlike our other species of Dyti.scus

has a very definite egg-laying period, commencing in

March and ending in June. From two of the. British

species I have had eggs in October, December, and
February, as well as in the summer months.

I collected a number of the eggs, dissecting them
out of the leaf-sheaths, and placed them on wet cotton
wool in tumblers and watched their development.

I do not intend to weary you with the details of

the development of the embryo, but I wish to point out
that the embryo first appears on a part of one side

of the mass of yolk— it does not at first occupy the
whole length of the egg—and it then extends first

backwards and then forwards, and the sides grow up
around the yolk until the embryo ultimately encloses
it. The nerve-chord does not increase in length with
the embryo, and consequently appears to shorten as
the embryo extends in the egg.
The development of the embryo occupies about three

weeks in June, but temperature affects the length of

this embryonic period. In the case of another species,

an egg laid in April matured in three weeks, while
one laid in winter took six weeks to hatch.

Towards the end of the embryonic period the
pressure of the embryo in the shell is very great. I

accidentally punctured an egg with a needle when
turning it over, and immediately a portion of the
embrvo bulged through, just as the inner tube of a
pneumatic tyre tends to bulge through a tear in the
outer cover. The pressure is also indicated bv the
chanced shape of the egg during the final stages.

During the latter part of the egg-period, there are
various slight movements of the embrvo, but durintr

the last few hours certain verv definite movements
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become noticeable. In the first place, inside tlie head
a spasmodic pulsation is visible, at first at long in-

tervals, but later more or less continuously. I have
observed this pulsation in eggs of other water-beetles,

and also in those of the dragon-fly, and although I am
not sure that the interpretation is the same in dragon-
fly and water-beetle, 1 am satisfied in the latter case

tlie pulsation is really a swallowing process.

The larva; of all the water-beetles I have examined
possess a special sucking apparatus known as a

"pharyngeal pump," the use of which I shall describe

directly, and in the embryo this pump apparently

comes into use to absorb the fluid which surrounds

the embryo in the shell ; the embryo merely drinks this

up.

After this sucking-pump begins to work, various

other movements of the internal organs can be ob-

servi-d, including peristalsis, and also at infrequent

intervals the whole body moves slightly in the shell,

the tendency being to push the head into the end.

Oni- other movement is to be noted, and that is an
up-and-down motion of the head, at first very slight,

but later becoming very marked.
On either side of the head is a small papilla, at

the apex of which is a minute, slightly curved spine.

When the embryo is at rest, this papilla lies in a

slight depression, but when the sucking-pump is at

work the papilla bulges outward, so that the spine

touches the shell. Thus when the head moves up and
down and the sucking-pump works at the same time,

the two spines scrape along the inside of the shell and
ultimately burst it open. They are, therefore, "hatch-
ing spines," and similar instruments differently

situated have been observed in a few insect embryos
of other orders.

You see, therefore, that the shell bursts open at

the head end ; immediately it bursts the compressed
larva bulges out, and by slight writhing movements
works its way clear of the shell, the whole operation

taking less than two minutes. As soon as the larva is

clear of the shell the tail straightens out, and the

legs and mouth parts assume their natural position.

In the embryo there is a peculiar fold in the upper
part of each jaw, but within two or three minutes of

the larva's escape this fold has completely disappeared.

From the moment the larva escapes it begins to

grow in length and breadth. The long air-tubes in

the bodv are flat, but have a bright silvery appearance,
suggesting that some gas has been secreted in them;
but the larva is heavier than the water, and therefore

sinks to the bottom. For a time, half an hour or

more, it rests quietly and shows no desire to get to

till' surface, but sooner or later it gets restless and
swims to the surface, using its feathered legs as oars,

and raises its tail to the surface film and remains
suspended for a few minutes. After this the newly
hatched larva is buoyant, and cannot remain away
from the surface without holding on to the submerged
vegetation. The buoyancy is, however, only tem-
porary, as older larvae frequently require to swim to

the surface to renew their air-supply.

In the insect, breathing and blood-circulation are
normallv not intimately associated as in other

animals. In a human being or a fish, or even in a

snail, air is taken into special organs—lungs or gills

—where the blood takes up the oxygen and cirries

it through the whole body. In the insect the olood
has usually nothing to do with the aeration of the

different organs, the whole body being permeated by
innumerable air-tubes.

In all the water-beetle larvae which come to the
surface to obtain their air, these innumerable air-

tubes communicate with two large air-tubes which
run the length of the body, one on each side, and
these ooen on the last segment. Hence, when a larva
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requires to renew its air-supply it comes up tail first,

bringing the openings of the two lateral tracheae into

communication with the air, and by contracting and
expanding the body it exhales the used-up air and
inhales fresh air.

For a day or so after hatching the larva is soft and
is not hungry, but once its skin and jaws have
hardened it begins to look about for food. I found
that tadpoles and pieces of chopped worm were suit-

able food, but under natural conditions small newts,

water-shrimps, and insect larva;—including brothers

and sisters—constitute the normal diet. It is impos-

sible to keep two larv» together in one small vessel,

as one invariably attacks and kills the other within

a few hours. Even when I gave a tub to four speci-

mens onlv one survived after a few weeks, so that

in a small loch, where at least some thousands of

these larvae hatch out, the death-rate must be

enormous.
The method of feeding of the larva is peculiar.

The two long sharply pointed jaws are each pierced

with a fine tube, of which one end opens on

the inner side just below the apex, and the other end

opens on the upper side just near the base. When
the jaws are closed the inner ends of these tubes

communicate with the corners of the mouth, but

when the jaws are open the inner ends of these tubes

do not communicate with the mouth at all. The
mouth itself is also peculiar. In a front view of the

head it is visible as a long narrow slit between the

bases of the jaws, but if this slit is examined it is

found that across the lower side of it is a raised ridge

which fits into a groove running across the upper

side of it. When the jaws are wide apart the ridge

and groove are separated, and the mouth is open, but

as soon as the jaws come together the ridge fits into

the groove, and the mouth is closed. As soon, there-

fore, as the larva seizes its prey its mouth is closed,

and the onlv communication into it is through the

tubes in the jaws, the basal ends of which now open

into the corners of the mouth.
Immediatelv behind the mouth is the powerful suck-

ing-pump, the pharynx, which I mentioned in connec-

tion with tlie embryo. By expansion and contraction

of its muscles it sucks in the juices of the prey

through the tubes in the jaws. But if this were the

whole process of feeding 'there would be a consider-

able waste, as a worm or a tadpole consists of a

large amount of solid material ; and yet, if one

watches one of these larva; feeding, one will find that

almost nothing is left of the prey except the skin.

This is due to the fact that at short intervals the

sucking-pumo stops working and saliva is poured into

the prev. This saliva digests and dissolves away
the solid parts of the food, \vhich are then sucked in

by the larva. The process of digestion, which in most

animals takes place internally, is carried on in these

larvae outside the bodv.

With regard to the 'durniion of the larval^ period, in

mv examoles this varied from six to nine weeks.

This period is divided into three stages, there being

two moults prior to the final one which produces the

pupa. Each of th" first two stages only lasts about

ten davs. so that the last stage is a very long one.

as it is in all other insects.

This last stage is also divisible into two parts, the

first occuDvintr four or five weeks, during which the

larva feeds and trrows as in the nrevions stages, the

second occupvinc two to four weeks, being soent out

of the water 'makinc a cell in the earth, and resting

preparatorv to becomine a pupa.

In the few rases which I had the opportunity o^

observing, the full-errown larva always left the water

in the morning between eiefht and ten o'clock ; but

whether this is the rule with this species, or wheth-^r
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it was connected with the artificial conditions in which

mv larva were reared, I do not know.
Once the larva leaves the water it crawls about

very actively, seeking a suitable place to enter the

earth. If left to itself it usually selected a stone and
burrowed underneath it, but I found that if I made
an artificial burrow—with a pencil, for instance—the

larva could be made to crawl into this, and as a

rule would make its " cell " in it. By making such

a burrow against the glass side of a box filled with

earth, I was able to watch the process of the forma-

tion of the pupal cell.

Once the larva has entered and adopted the burrow,

it straightway begins to prepare its cell, and this is

done by enlarging part of the burrow. The jaws are

now used for transporting pellets of soil from one
position to another, and for breaking up the pellets

into their separate particles. Very little earth is

actually pushed into the unused part of the burrow,

the cell being formed almost entirely by breaking up
the pellets of soil and battering the fine particles

against the sides. The vertex of the head is the

main battering-ram, but the larva, which during the

whole process of making the cell lies with its tail

bent over its head, also flattens out the earth with

its body.
The actual making of the cell occupies about twelve

hours, and during that time the larva does not rest

for a moment. At the end of that time it is appar-

ently tired out, and rests in any position, often

stretched across the cell, its head pressed against one
side and its curved body against the other. It thus

rests for about twenty-four hours, after which it bends
its tail underneath it and usually adopts a sitting-up

position—reminding one of Tenniel's illustration in

".Mice in Wonderland" of the caterpillar sitting on
the mushroom. It is, however, very restless, and
frequently changes its position, tossing from side to

side.

The pupa appears, after the larva has been thus
resting for a fortnight or more, by the larval skin

splitting along the back and being cast off at the tail

end. On its back are to be seen a number of short

projecting spines, and Lyonnet suggested in the case

of another pupa, similarly though better equipped,
that these are for the purpose of raising it off the

damp soil of the cell. This may be true, but in my
experience the pupa most usually lies, so to speak,
on its face rather than on its back.
The pupal stage lasts about three weeks, and the

only change noticeable during that time is a slieht

pigmentation of what is at first a perfectly white
pupa. .At the end of the pupal stage the skin ruptures
along the back, and the perfect insect comes forth at

first white and soft, but in the course of two or three

davs it assumes its normal coloration, and after a
longer period its normal hardness. .-Xfter a week or
so it makes its way out of the puoal cell by biting
and scraping, and at once goes to the water.

In its native haunts it spends most of its time
amongst the stones and mud at the bottom, occasion-
ally coming up to renew its air-supply, and in my
tubs also it was seldom to be seen.

With rcErard to its winter habits, it apparently
hi'ries itself at the bottom of the loch as soon as
th<^ cold weather begins, and sleeos until the following
soring. In mv tubs it disappeared completely in

October or November, burrowing deep into the soft

oozy mud at the bottom, and th^re it remained until

the followine March. Durinp' all this time the metn-
boHc processes must be practically at a standstill, as
otherwise the insect would require to renew its air-

sunnlv at freque'nt intervals.

Having now outlined the life-historv of this type
of the swimmin."- carnivorous ^^atcr-beetIes, I will take
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an example of the other group, and the one I have
chosen goes by the name of Hydrocharis caraboides.
There is only one species of Hydrocharis in the British
Islands, and it is practically confined to the south-
east of England, only very occasionally having been
found anywhere else in the country. It inhabits stag,
nant ponds and drains, and is not uncommon in a few
places in Surrey, Essex, and Middlesex.

I began to experiment with it five years ago in the
north-east of Ireland, having obtained my specimens
from Surrey. Each year I obtained eggs, reared the
larvae, and renewed and increased my stock, so that
it is obviously not the climate of north-eastern Ireland
which prevents this species from being a native there.

The conditions in my tubs were just such as are to

be found in any pond or drain in the country, and
apparently the only reason why this species is con-
fined to the south-east of England is that competing
species prevent it from e.xtending its range.
Whereas Dytiscus lays its eggs singly in holes

pierced by it in the living vegetation, Hydrocharis
builds an elaborate silken cocoon which floats in the
water, and in which about fifty eggs are deposited.
The spinning of the cocoon is a wonderful process.

The beetle carries on its underside a film of air, which
is part of its supply for breathing. The cocoon is

actually spun on a part of this film of air, which is

then detached from the rest of the film as a bubble
enclosed in silk. The egg-laying commences soon
after the cocoon is begun, and the eggs are arranged
side by side in the cocoon standing upon one end,
being fastened in position by silken threads. A space
above the eggs is filled with very loosely woven silk.

In closing up the cocoon a peculiar plate-like struc-

ture is formed of very closely woven silk, and this

ends in an upward projection known as the "mast."
The purpose of this "mast" is not known. It is

not a tubular structure, but merely a band of silk.

It has been stated that if it is cut off the eggs die,

but in the case of another species I have hatched
eggs removed from the cocoon and submerged, so that

the suggestion that the mast is necessary for keeping
up the air-supply is without foundation.

I shall not weary you with details of the develop-

ment of the embryo beyond mentioning that, unlike
Dytiscus, the embryo from the first occupies the whole
lensrth of the egg, and that the nerve chord, again
unlike Dytiscus, grows with the embryo as it develops.

The only other point I need mention is that in the
cocoon all the embryos develop head downwards.
The egg-laying period of Hydrocharis extends from

about the middle of May until about the middle of

Tulv in my tubs, but it may perhaps be rather longer
in the south-eastern parts of England. The incuba-

tion of the egg occupies nine or ten days, and, as in

the case of Dytiscus, towards the end the embryo
is very tightiv packed within the shell. There is,

however, no special hatching apparatus that I have
been able to find. The pulsating organ or sucking-

pump in the head is visible, and there are also move-
ments of the embryo, but at the end the skin splits,

along the back and the larva treads it off, giving a
peculiar backward wriggle.
Now, imder normal conditions the newly hatched

larva does not at once leave the cocoon ; in fact, it

does not appear for one or even two days after hatch-

ing. .\s .soon as it bursts the egg-shell it wriggles

backwards out of the egg into the space above all

the eggs, and it is interesting to note that the hairs

on the body of the newly hatched larva all point

forwards. As the larvse hatch, the empty shell and
the silk bindings become broken down— I think thev

are chewed by the larvae—and the whole cocoon ulti-

mately becomes filled with the larvae.

In those cases where I dissected the eggs out of
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the cocoon and allowed them to develop on the wet
cotton wool, the newly hatched larvae congregated
into a mass and remained so for a day or two, after

which they became active in search of food.

Vou will notice that the larva possesses on each
body segment a pair of lateral processes, and on the

last segment a pair of ventrally placed processes of a

different kind. These latter, which are possessed by
all water-beetle larva; which come to the surface ior

their air, have probably some connection with raising

the tail to the surface for breathing, but the hairy

lateral processes have been called gills. Many larvse

of the Palpicornia have lateral processes, usually

smaller than those of Hydrocharis, but in no case are

they really gills, and the larvae quickly drown if

prevented from bringing their tails to the surface to

renew their air-supply.

The larvae of Hydrocharis, like those of Dytis-

cus, will eat almost any kind of animal matter, and
hence they are easily supplied. I fed them mostly
upon chopped worms, but their method of feeding is

very different from that of Dytiscus. They seize

their food with the jaws, antennae, and the other

mouth parts, and tliey then come to the surface, and
raising their heads and part of the body out of the

water, they proceed to chew up the food by opening
and closing the jaws, turning it from time to time
with the other mouth parts. The jaws are not per-

forated, nor is there any mouth-lock as in Dytiscus,

and they suck in the juices of the prey by the mouth,
spitting up saliva at intervals, which actually froths

over the food and digests it, the dissolved material

then being sucked down. The external digestion is so

complete that in the case of a thick piece of worm
all that is ultimately rejected is the thin transparent

outer nellicle.

In the mouth parts of the larva I want to direct

vour attention to a curious want of bilateral sym-
metry, noticeable not only in the jaws—one of which,
the left, has a small extra tooth near its base—but

also in the upper lip. In many species there is an
absence of bilateral symmetry where a pair of organs
are complementary. Thus in the jaws of the beetle

itself, the base of the left one is hollowed out to

receive the base of the right one, which is convex,
the two being related as pestle and mortar for grind-

ing up the food. The larva of another species of the

same group also show-s asymmetry of the jaws, but

here again it is definitely associated with the method
of feeding. This species feeds upon pond snails, and
the left jaw holds the shell while the right jaw with
its large double tooth cuts through it.

The asymmetry of the upper lip, however, is at

present inexplicable, and, curiously enough, it occurs
in several other species.

The larva of Hydrocharis, like that of Dytiscus,
passes through three stages, the first two of which
occupy from five to eight days, and the third stage,

up to the time the larva is full grown, occupies about
four w-eeks. It then leaves the water and burrows
into the earth, forming a cell, just as the Dytiscus
larva did. I had many specimens of these larvae,

and so made many experiments with them, and one
curious fact about them is that the instinct w-hich

leads them to burrow into the ground and make a
pupal cell onlv lasts for one or, at most, two days.

In no case, where I removed a larva even imme-
diately after the completion of its cell, did it make
any attempt to form another one, and if left on the

surface of the soil it moved about listlessly and ulti-

matelv died, apparently of drousfht, since if placed in

a damp position, for instance, in an artificial cell, it

survived and pupated. If a cell was damaged before
completion the larva often completely destroyed it,
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apparently in the attempt to repair the damage, and
would be found sitting amongst the ruins.

Once the cell is completed the larva rests for about
three weeks, at the enu of which time the skin is cast

off and a greenish-white pupa appears. This is more
spinose than that of Dytiscus ; out it also prefers to

lie upon its face, restmg upon the two small tail

projections and upon the " collar " of the prothorax.

Ihe perfect insect appears after about ten days, so

that the whole life-cycle occupies about nine or ten

weeks from the laying of the egg to the appearance

of the perfect insect. '1 his time, however, may be

greatly prolonged under less favourable conditions.

Thus, the later egg-cocoons produce larva; which take

twelve or fourteen weeks to grow up, and the cocoons

built in July produce beetles which do not leave the

pupal cell for six or seven months. The larvae leave

the water in September and even in October, and
after three or four weeks turn into pupae. These
pupae turn into beetles in late October or November,
but the beetles remain, apparently torpid, until the

following March or April, when they make their way
out and to the water.

I have mentioned that the larva of both Dytiscus

and Hydrocharis breathe in the same manner by rais-

ing the tail to the surface. The perfect insects, how-
ever, assume very different positions when taking in

their air-supply.

Dytiscus floats up to the surface tail first, taking in

air between the body and the great wing-cases which
cover it, and it is in this cavity under the wing-cases

that the whole reserve of air is carried.

On either side of the body under the wing-cases is

a row of pits, spiracles ; the last pair of these are

much larger than the others. When the insect rises

tail first to the surface, the tubes connected with this

last pair contract and expand, just as in the larva,

renewing the air-supply in the whole tube system,

while at the same time the body contracts and ex-

pands, renewing the reserve supply under the wing-

cases.

Hydrocharis, on the other hand, comes to the sur-

face head first, turns its head on one side, and pushes

its short, club-like antenna through the surface-filrn.

Now a large part of the under side of this beetle is

covered with fine velvety hair, which retains a thin

film of air upon it, just as a piece of velvet does when
gently pushed under water. When the beetle raises

its antenna above the water it brings this film of air

into communication with the air above the water.

It also has a reserve supply under its wing-cases, and

this communicates at the sides with the ventral film,

and by expansion and contraction of the body the

used-up air is expelled above the water and fresh air

is taken in. In Hydrocharis the most important

spiracles are situated well forward, and thus the used

air from the air-tubes is expelled and fresh air taken

in at the front end of the body instead of the tail

end.
Anyone who examines Hydrocharis and compares

it with Dytiscus will at once see great structural

differences. In a ventral view of the two types, coiri-

paring the heads, the most noticeable difference is in

the antennae, which are filamentous in the former and

clubbed in the latter, and the maxillary palpi, which

are short in the former and long in the latter, in

which they are used under water as feelers, just as

are the antennae of Dytiscus.

Passing over other less remarkable differences in

the heads of the two types and coming to the body,

one at once notices the different disposition of the

legs : in Dytiscus the first two pairs are close together,

in Hydrocharis the three pairs are about equidistant.

In Dvtiscus the basal segment of each hind leg—the
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coxa inarki'tl 3*—on the screen is larfje, and the two
coxa; are fused into a single piece which is firmly fixed

into the body. In Hydrocharis the coxa is long and
narrow ; the two coxje are separate, and each is

hinged on to the body. The firm fixing in Dytiscus
gives it a much more powerful leg-drive than the

hinging gives to Hydrocharis, and hence Dytiscus is

a more efficient swimmer.
These differences between the two types are there-

fore connected with differences in function. The
antennae of Dytiscus are feelers, while those of Hydro-
charis are connected with breathing, and the disposi-

tion of the legs and their methods of attachment to

the body are connected with differences in mode of

progression, Dytiscus being a " swimmer," and Hydro-
charis chiefly a "creeper" on the submerged vegeta-
tion.

In these two groups of water-beetles, the Hydra-
dephaga represented by Dytiscus and the Palpicornia
represented by Hydrocharis, we have two types of

adaptation to an aquatic existence. Each type has
originated independently of the other—that is, they are
not descended from a common aquatic ancestor. Each
represents a part of a large terrestrial family, and
each has probably developed an aquatic habit as a
result of competition, stronger land forms having
driven the weaker off the land and into the water.

Just as each group has originated under the
stimulus of competition, so, within each group, com-
petition has moulded the different forms, and the
peculiar details in the life-history of any one form
are just tho.se which enable it to retain its place in

the community to which it belongs, and to hold its

own in the great struggle for existence.

UNIVERSITY AND EDUCATIONAL
INTELLIGEI^'CE.

The announcement is made of the resignation of

Dr. A. L. Howley of the professorship of mathematics
and economics nt University College, Reading.

Prof. J. .S. Kix(;slev, of Tufts College, has been
appointed professor of zoology, in charge of verte-

brates, in the University of Illinois.

Dr. K. F. Mkvkr, director of the laboratories of the

Pennsylvania State Livestock Sanitarv Board, has
vacated that position to fill the chair of bacteriology
at the University of California. Dr. J. B. Harden-
bergh has been a|)])ointed to succeed Dr. Meyer in tlie

first-named post.

Prok. Hkrhkrt W Nf.al. who has held the chair of

biology at Knox College, Illinois, since 1897, has
accepted an appointment to a similar post at Tufts
College, Massachusetts. He has already had some
acquaintance with the work of that college, having
been for the last fiv.> years an associate director of

the Tufts biological laboratory at .S. Harpswell, Maine.

It is announced in Tlie India>i Medical Ga::e1le

that the scheme for the establishment of a .School of

Tropical Medicine in Calcutta is now so far advanced
towards fulfilment that there is everv reason to hope
that it will b,^ opened in the autumn of next year.

Already valuable work on cholera, epidemic dropsy,

dvsentery, and other diseases has been done by a few
workers in Calcutta. What is now wanted is money.
Our Indian contemporary asks for substantial endow-
ments of thre(> or four lakhs for several additional

research chairs, or annual subscriptions of 20,000
rupees for each.

."Xn effort is about to be mad." to raise ;i fund of

20,oooi. for the foundation of a chair of engineering
chemistry at Princeton University. This campaign will

b,^ undertaken niainly by members tif the federation of

Pinceton clubs of New Jersey, with the object of the
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advancement of chemical industries in that State. The
course of instruction to be given by the occupant of

the proposed chair will supply engineering students
with a knowledge of the commonest construction
materials of the chemical industries, and of various
materials that now take the place of the direct product?
of the soil.

A course of lectures on tuberculosis, for general
practitioners and especially for candidates as tuber-

culosis officers, has been arranged by the Royal Insti-

tute of Public Health. The introductorv lecture will

be delivered by Prof. G. Sims Woodhead on October 10.

Subsequent diseours\=s will be given by Dr. C. Porter
("The problem of Tuberculosis in relation to Insurance
and Public Health "), by Prof. Woodhead ("The Spread
of Tuberculosis"), by Dr. J. E. .Squire ("Diagnosis"),
bv Dr. T. N. Kelvnack ("Tuberculosis in Childhood' ).

by Dr. C. Waif (" General Treatment"), by Dr. C.
Riviere (".Siecific Treatment," &c.), bv Dr. T. D.
Lister (" Sanatorium Treatment "), by Dr. :\. Green-
wood ("The Prevention of Tuberculosis"), and Dr.
H. O. \\'est will outline a co-ordinated scheme for

dealing with the malady.

The medical schools of London and the provinces
are beginning' to announce the opening functions of

their winter session. Prof. Sir William Osier, Bart.,

F.R.S., is to distribute the prizes and deliver an
address at, St. George's Hospital on October i; at

St. Mary's Hospital, Paddington, the prizes will be
presented and an address given by Sir John Prescott

Hewett, K.CS.L, on the same date; Mr. W. Samp-
son Handley will deliver an address and Sir Squire
Bancroft distribute tlie prizes at the Middlesex Hos-
pital on October i, on which date also Sir Charles
Pardey Lukis, K.C..S.I., will give an address at the

London School of Medicine for Women. On October 7
a lecture will be delivered at the University of Birming-
liam by Prof, .\rthur Keith, F.R.S., on "The Present
Problems relating to the .Antiquity of Man "

Much interesting information as to the progress of

secondary education in England is contained in the

recently published Blue-book (Cd. 61)34), " Statistics of

Public Education in England and Wales, Part i.

Educational .Statistics, k)ii-i2." During the school

year dealt vvith, there were in England S.Sj efficient

secondary .schools receiving grants from the Board of

Education; of these 35.S were for boys, 311 for girls,

and 216 admitted both boys and girls. The teaching
in these schools was in the hands of QI26 full-time

teachers, of whom 4584 were nien and 4542 women ;

and they were assisted by 3082 part-time instructors.

The schools were attended by 150,605 pupils—81,385
boys and 69,222 girls. Of the total number of pupils

39,427 were under twelve years of age, 98,623 were
between twelve and sixteen years of age, 11,559
between sixteen and eighteen years of age, and o'--6

more than eighteen years of age. .Vs regards (he

management of the schools, it may be pointed out

that 328 were provided by local education authorities,

427 were foundation and other schools, 48 were Roman
Catholic schools, and 28 Girls' Public Day Scttool

Trust schools.

The prospectus for the session 1913-14 of the Day
and Evening College for Men and Women at the
South-Western Polytechnic Institute, Chelsea, has
been received. The day college is intended for

students above the age of sixteen, and the courses of

study are suited for technological and university pur-

poses. The prospectus, we observe, points out that

those who enter for technical instruction should have
received previovisly a sound English education and
should have acquired an elementary knowledge of

mathematics and, if possible, of physics and chem-
istr\'. The courses are arranfjed to occupy three years.
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On entering iho student is asked to state whether
he wishes to be trained as a mechanical or electrical

engineer, or as a consulting or industrial chemist.

In any of these cases he will find mapped out for him
a con'iplete course of study, involving laboratory in-

struction, tutorial work, attendance at lectures, exer-

cises in mathematics, geometrical, mechanical, and
architectural drawing, and instruction in the work-
shops. Evening courses in almost every branch of

pure and applied science have been arranged at very

moderate fees, and in their anxiety that no properly

qualified person should be debarred from attending

classes through inability to pay fees, the governors
have arranged that apprentices, learners, and im-
provers, under the age of twenty-one years, may be
admitted to all classes and courses at half-fees, on
production of their employer's certificate.

The prospectus of the Belfast Municipal Technical
Institute for next session has been received. The
object of the institute is to provide instruction in the
principles of those arts and sciences which bear upon
the industries of Belfast, and to show by experiment
how these principles may be applied to their advance-
ment. A day technical course has been established to

give instruction in mechanical engineering, electrical

engineering, the textile industries, and pure and
applied chemistry. The course provides a sound
training for youths who aim at filling positions of

responsibility in various industries. .\ trade prepara-
tory school, which constitutes a junior section of the
day technical department, provides a specialised
training for boys who are intended for industrial
occupations. The evening classes are suitable for per-
sons engaged during the day who desire to supplement
the knowledge and experience gained in the workshop
or warehouse. The needs of women are catered for
in the same complete manner as those for men. It

is not possible here to enumerate all the interesting
wa\s in which the technical instruction committee
has endeavoured to assist local industries, but mention
may be made of the public textile testing and condi-
tioning house which has been opened in the institute.
It undertakes the examination of textile materials with
the view of ascertaining their true weight, length.
strength, and so on ; and it carries out" such other
investigations as manufacturers and others may
desire.

Pamphlets giving full particulars in connection with
the faculty of medical sciences and with the faculty of
engineering for the coming session have been pub-
lished by University College, London. The college
faculty of medical sciences comprises the departments
of physics, chemistry, botany, and zoology (the pre-
liminary medical sciences), also the departments of
anatomy, physiology, and pharmacology (the inter-
mediate medical sciences), and the deijartments of
hygiene and public health, and of pathological chem-
istry (post-graduate study). Full preliminary and
intermediate courses of study are provided for students
desirous of obtaining the medical degrees of the Uni-
versity of London, as well as for students seeking
the qualifications of other universities and licensing
bodies. Each of the departments is also equipped
for more advanced work, and provides facilities for
research. The faculty of engineering, including the
departments of mech.inical, heating and ventilating,
electrical, civil and municipal engineering, is intended
to provide for students wishing to devote themselves
to engineering a systematic training in the application
of scientific principles to industrial purposes. The
courses are also suited to the requirements of students
who intend to enter for appointments in the Indian
Public Works Department, Engineering Department
of the General Post Office, Department' of the Direc-
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tor of Engineering and .-Vrchileclural Works in the
.Admiralty, Patent Office, and other similar services,
or of those who intend to become patent agents, tech-
nical teachers, and chemical engineers. The engineer-
ing departments have been recognised by the Board
of Trade as providing suitable technical training for
marine engineers. Facilities are provided for post-
graduate and research work in all the subjects.

The Yorkshire Summer School of Geography,
organised this year by the University of Leeds, com-
pleted a successful inaugural session on August 23.
More than a hundred students were in residence for

three weeks at and near Whitby, the headquarters
being in the new buildings of the County .School,

which were kindly lent for the purpose by the gover-
nors. Systematic instruction in the methods of

modern geographical study was aimed at by choosing
Yorkshire as a representative area, and studving as
exhaustively as possible all the factors and relationships
connected with its structure and location. A course
of five lectures on the physical geography and special

geological features of the district was given by Prof.

P. F. Kendall, together with lectures on the North
Sea, and on meteorology by Mr. .A. Gilligan. This
led to the study of special topics of industrial or his-

torical character, including plant distribution and
agriculture (Dr. W. G. Smith), metalliferous and coal
mining (Mr. \. Gilligan), the textile and metallurgical
industries, ports, fisheries and communications (.Mr.

LI. Rodwell Jones), prehistoric Yorkshire (Prof. P. F.
Kendall), the Roman occupation (Mr. P. W. Dodd),
Saxon and Danish Yorkshire (Mr. W. G. Colling-
wood), mediaeval Yorkshire (Mr. H. B. McCall), archi-

tecture (Mr. S. D. Kitson), place-names and language
(Prof. Moorman), Old Whitby as a port (Mr. E. H.
Chapman), and river development (Prof. Kendall). The
course concluded with two lectures on the teaching of

geography by Mr. W. P. Welpton. The pr.actical

work included the reading and enlargement of topo-

graphical maps, the examination of tvpical rocks, the

making of models and microscope sections, field

surveys, and the reading and construction of meteoro-
logical charts. Frequent excursions were made to

places of geological and industrial interest in the

neighbourhood, and an afternoon was devoted to the

study of a typical Yorkshire farm, with large-scale

plans showing the rotation of crops on each field for

the past four years.

SOCIETIES AND ACADEMIES.
Calcutta.

.\siatic Society of Bengal, .Vugust 6.—E. Digby.

Nor'-westers and monsoon prediction. Nor'-westers
have hitherto received little scientific attention. The
entire literature is covered by a monograph by Sir

John Eliot in 1870 and certain observations in a paper
of his in 1910 on the anemographic records of Saugor
Island. His observations and deductions are sum-
marised. The structure of a typical nor'-wester is

analysed. Its form and motion appear to show it is

not a cvclonic eddy but a rectilinear splitting of the

still-air layer between the lower southerly and upper
northerly wind, which takes place transversely to the

direction of motion of the storm mass. The absence

of hail and the rapidity of the motion support this

theory. A typically complete nor'-wester indicates a

strong northerly upper current, and therefore the

probability that the advance of the monsoon will be

delayed. Weak or ill-formed nor'-westers indicate a

weak upper current and little opposition to the mon-
soon. The factors that require study are brielly

enumerated and divided into those which can be noted

by individual observers and those which require co-

ordinated effort.
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7 HE STATlf'^^IYCOLOGIST IN THE
COLONIES.

Handbook of Fungus Diseases of the Potato in

Australia and their Treatment. By D.

McAlpine, Department of Agriculture, Victoria.

Pp. iii + 215+i map. (Melbourne: J. Kemp,
Go\ernment Printer, 1912.)

THIS handbook records matters of scientific

interest to economic mycologists in all

countries, while, at the same time, it is written with

the aim (which is certainly achieved) of giving valu-

able information and assistance in practical matters

to the .\ustralian farmer. In the latter direction

Dr. Mc.\lpine has performed, indeed, a public

service.

The book deals in detail with Phytophthora

infestans, Alternaria solaui, Rhizoctonia, "scab,"

Fiisuriiini solani, and BaciUus solanacedruni, and

is illustrated with 158 excellent photographs. In

a very instructive appendix are given the various

legislative "orders" relating to potato diseases

which have been put into force under the " Vege-

tation Diseases Acts " and " Quarantine Act " of

Australia.

The author states that in Australia the annual

value of the crop is more than one-and-a-half

million pounds sterling. He rightly insists on the

economic importance of all steps being taken by

the State, and by the individual, to safeguard the

health of the crop, and remarks :

—
" Some of the

worst diseases with which the [potato] grower has

to contend in Britain and elsewhere are not known
here, simply because the fungi causing them have

not been introduced, and with a Quarantine Act

in existence they are not likely to be."

The educational value of the legislation against

plant-diseases is shown by the following observa-

tion :

—

" There is a widespread desire on the part of

growers to know more about the diseases of

the potato, for the ignorance of the past can no
longer be tolerated, since there is a rigid system
of inspection to prevent diseased tubers passing
from one State to another."

\\'ith regard to all the diseases mentioned, a

number of highly interesting experiments and

observations are recorded. In the case of Phyto-

phthora infestans it is shown that sporangia can

infect the unbroken skin of healthy tubers ; and

that the mycelium can remain living in a dried-up

tuber ("as dead as a mummy," to quote the

author's words) for more than four months. Inter-

esting facts are given as to the different character-

istics the disease shows in Australia, as compared
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with Great Britain and particularly Ireland ; while

the tubers are attacked in .-Australia, there is,

generally speaking—owing to the prevailing hotter

weather—no sudden blackening and decay of the

tops. This difference not unnaturally led potato-

growers in Australia, particularly those who had
had experience of the "blight" in Ireland, to the

error of supposing that the two diseases were
distinct. (The speculation naturally suggests it-

self whether a distinct form of P. infestans may
not arise in .A.ustralia, specialised to these new
conditions of temperature and humidity.) It is

found that the " kangaroo apple " (Solanum
aviculare) serves as a host-plant ; while it is stated

that 5. nigrum, a common weed in Australia,

appears to be immune. Another very interesting

fact which has been ascertained is the undoubted

connection of the severity of the disease with the

rainfall in different districts.

.\ full discussion is given of the life-history of

P. infestans. Here, as with so many common
fungous diseases, there are important gaps in

our knowledge waiting to be filled ; it is necessary

to take every opportunity to point out that in

no department of botany is research needed more

than in economic mycology. The author remarks :

" probably the mycelium remains dormant in the

[potato] stalks "
; such statements are to be depre-

cated— it is better to admit the absence of definite

knowledge.

A series of experiments showed that the

Fusarium of the potato and tomato are transfer-

able ; excellent photomicrographs are given of

the life-history and stages of development of this

fungus. E. S. S.

PHYSICAL TRAINING.
.Ma Lccou-Type d'entrainement complet et utili-

taire. By Lieut. G. Hebert. Pp. 208. (Paris :

Librairie Vuibert, 1913.) Price 1.75 francs.

ON reading this book most people interested

in physical training will agree that although

the training it describes may be utilitaire, it is

certainly not complet. The training aims at the

acquirement of strength and endurance, as do

all forms of physical training and many forms

of sport. But M. H(Jbert's system lacks the com-

pleteness and variety of the Swedish system, which

is the system now used in our Army and Navy

and in an increasing number of schools in this

country. There is nothing M. Hebert claims for

his method which is not equally true of the

Swedish method.

M. Hebert divides exercises into seven classes :

(i) marching; (2) running; (3) jumping; (4)

climbing; (5) lifting; (6) throwing; (7) exercises

C



28 NATURE [September ii, 1913

of defence—boxing and wrestling. What are

called balance movements in the Swedish system,
as well as abdominal movements, are included

in a truly "utilitarian " manner in climbing exer-

cises. So far as abdominal movements are con-
cerned, this does not allow graduation of resist-

ance, which is a matter of importance. There is

little variety of limb exercises, and the group of

back exercises, so valuable for their corrective

effect in regard to the faulty positions assumed
in most occupations, are entirely omitted. Head
and neck exercises are also omitted, while lateral

trunk movements are only used as applied move-
ments, and are therefore not graduated.
The more definite grouping of movements in

the Swedish system allows of a more graduated
and equal training for each part of the muscular
system, each group of muscles, and, therefore, of

the body as a whole. Free trunk movements,
lateral and otherwise, are obviously of value in

acquiring strength, flexibility, arid complete
coordination. Free arm movements are of

greater value for the normal development of tlie

arms and chest than movements of lifting and
throwing.

In a Swedish gymnastic lesson the hardest work
is performed in the middle of the lesson, the
amount of exertion being graduated throughout.
M. Hebert also graduates the amount of work,
but leaves the hardest work to be performed to-

wards the end of the lesson. The effect of the

former method on circulation and respiration, and
on the distribution of blood in the body, is more
desirable physiologically.

M. Hebert lays due stress on the importance
of deep breathing, and of complete expiration as
well as inspiration. On the other hand, he recom-
mends as an exercise slow marching, breathing in

during four to six steps, breathing out during four
to six steps, either with or without an intermediate

respiratory pause with expanded chest for one
or two steps. This method of breathing would
undoubtedly tend to produce over-expansion of the
chest, with loss of elasticity and accompanying
emphysema. Marching with the hands crossed
behind the back (Fig. i8) also tends to fix the

chest and hinder complete expiration, besides pro-

ducing a bad position of the shoulders and often

hollow back. Sun and air baths and gymnastics
in the open air are recommended, the body being
uncovered except for a short pair of drawers, un-
less the weather is specially inclement, or the sun
very hot, when a protective covering for the head
and back of the neck is added.

The illustrations as a whole are excellent,

although some of those which illustrate jumping
appear to show that the height of the jump is
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considered more than the correctness of the

attitude in jumping (Fig. 94).

The book is arranged clearly, and is much more

readable than the more severe and "complete"

gymnastic treatises. Mina L. Dobbie.

OUR BOOKSHELF.
L'Aviation. By l^rof. P. Painleve, Prof. E. Borel,

and Ch. Maurain. Sixi^me edition. Pp. viii-l-

298. (Paris : Librairie Felix Alcan, 1913.) Price

3 francs 50 centimes.

Written by well-knovin members of the French
aeronautical professions, the book provides a
simple and interesting account of the position of

aviation at the present time. The text rarely deals

quantitatively with the problems connected with
the construction or motion of an aeroplane, cal-

culations being left to notes at the end of the

book ; the notes occupy about one-third of the

whole, and refer to investigations many of which
are the original work of the authors.

Only a very short historical portion is provided
as introduction, but it is interesting to find that

the work of Sir George Cayley, as a pioneer in

the development of the theory of the aeroplane, is

prominently referred to. The "coming of the
aeroplane " is dated from the autumn of 1008,

when the flights of Farman, Delagrange, Bleriot,

and the striking achievements of the Wright
Brothers began to attract attention ; the sub-
sequent rapid development of aviation and its

causes are referred to and illustrated by means of
a record of the best results obtained at successive
stages.

A discussion of the flight of birds in winds, on
the lines of Langley's "Internal work of the
Wind," is used to illustrate the possibility of
extracting energy from the wind, and so flying

without the use of an engine.

.\eroplanes of various types, made in the period
1908-10, are illustrated, and the organs described
in some detail. The use of the elevator and rudder
in manoeuvring is referred to under gliders, but
stability, longitudinal and lateral, is referred to

power-driven machines. Lateral stability is sub-
divided into "stability of gyration," that is,

stability of direction relative to the wind and
" lateral stability " in the limited sense of keeping
an even keel. Bryan has shown that the subdivi-
sion may be misleading as the two are not inde-
pendent, and should be treated together.

The book has the advantage of a very complete
index, which makes reference a simple matter.

Household Bacieriology : For Students in Domestic
Science. By Estelle D. Buchanan and Prof.

R. E. Buchanan. Pp. xv + 536. (New York:
The Macmillan Company ; London : Macmillan
and Co., Ltd., 1913.) Price los. net.

" Domestic science " is rightly coming to the fore,

and in any course of instruction devoted to this

subject, some amount of bacteriology, or "micro-
biology," as it may preferably be termed, must
be included. The present volume practically

covers the trround of such knowledge of micro-
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organisms as is desirable for the domestic science
student. It is divided into five sections, dealing
respectively with (a) morphology and classifica-
tion

; [h] cultivation and methods of investigation
;

(c) physiology; (ci) fermentation; and (e) micro-
organisms in relation to health and disease. The
bacteria, yeasts, and moulds are considered at
some length, and a chapter on parasitic Protozoa
is included.

The chapters on general morphology and classi-
fication are particularly good, and a clear account
is furnished of the distinguishing features of the
various groups. In an appendix an illustrated key
is given of the families and genera of the common
moulds; this will be found most useful in the
laboratory by other than domestic science students.

The brief description of the optics of the im-
mersion system of lenses is correct, so far as it

goes, but a paragraph should have been inserted
pointing out that the great advantage of this
system is the increased resoluion obtained thereby.
The chapter on food preservation is a useful

-ummary of the subject, but might have been
\ tended with advantage.
The chapters on the nitrogen cycle in nature,

alcoholic and other fermentations, enzyme action,
and the ripening of certain foods are all satisfac-
tory and convey a considerable amount of coordin-
.-ited information on these important aspects of
microbiology.

Much space (140 pages) is devoted to a con-
sideration of disease and disease-producing micro-
organisms, vegetable and protozoal. We think
this section could have been somewhat curtailed
with advantage, having regard to the avowed
limitation of the book ; and the space so gained
mieht then have been devoted to a fuller con-
sideration of certain aspects of household micro-
biology. Such criticisms as have been offered are
those of detail, but the book as a whole is an
excellent one. It is profusely and well illustrated,
and can be strongly recommended not onlv to the
domestic science student, but to a wider public.

R. T. Hewlett.
Aus Siid-BrasiUen. Erinncrungen tend Auf-

zeichnungen. By Dr. W. Breitenbach. Pp.
xvi -1-251. (Brackwede i. W. : Dr. W. Breiten-
bach, 1913.) Price 3 marks.

The author has lived in southern Brazil for
several years in order to observe the land and the
people, especially the German colonies, and be-
ginning in the year 1884, he has since described
his observations in more than thirty newspaper
articles, essays, and separate pamphlets. Con-
sidering the changes which have come about in
Brazil within the last thirty years, this book does
not pretend to deal with present-day questions of
commerce, industry, and general development,
or with the colonisation scheme, which, of course,
has undergone complete modifications. His per-
sonal experiences, narratives of various journeys,
,ire also omitted, having been described elsewhere.
It is, therefore, not very obvious why these
"reminiscences and notes" should be published
now.
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The fragmentary chapters on minerals, fauna,
and flora are poor. Others, written in the easy,
fluent style of feuilletons or causeries, deal with the
life in towns, chiefly Porto Alegre, the capital of
South Brazilian Germans, whose customs, modes
of assimilation, ideals, and successes are compared
with those of the Brazilians.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.^

Branch Product in Actinium C.

It is now wull established that the atoms of

radium C and thorium C can break up in two distinct
ways, i.e., with the expulsion of either an o or a i8

particle. It is to be expected from the close analogy
iiotween the C products of the various radio-active
families that actinium C should also show abnormal
disintegration, and, further, it might be anticipated
that one of the branch products would emit an o

particle with great* velocity and corresponding long
range. We have made experiments to test this point.
.V source of actinium active deposit was covered with
a sheet of mica equivalent to about 5 cm. air in
stopping power of a particles, and the whole placed
in an exhausted chamber with a zinc sulphide screen
about 2 cm. from the source. The numbers of
scintillations appearing on the screen per minute
for different pressures of the air inside the
apparatus were counted, and thus the falling off of
the a particles with "range" determined. The
results showed that in addition to the a particles of
actinium C with range 54 cm., a small number,
about I in 600, can penetrate as far as about 645 cm.
Special experiments showed that the long-range o

particles could not be due to radium or thorium
iinpurity, and they must therefore be attributed to
the expected new branch product.

In connection with this question, it should be
noticed that Mme. Blanquies, in iqio, inferred the
existence of two a-ray products in the active deposit
of actinium from the shape of the Bragg ionisation
curve. TJie small fraction of long-range o particles
found in our experiments, viz., i in 600, is, however,
quite insufficient to be reconciled w-ith her results.
We are therefore repeating her experiments.

E. Marsden.
R. H. Wilson.

University of Manchester, September 3.

The Terrestrial Distribution of the Radio-elements
and the Origin of the Earth.

In Nature of June 19 and .\ugust 7, 1913, Mr.
Holmes, in two interesting letters, shows on the basis
of the planetesimal hypothesis how a concentration
of the radio-elements might possibly take place in the
earth's crust with their absence at depth to satis-
factorily account for the observed temperature gradient
of the earth ; and in his latest communication he
indicates how the inhibition of radio-activity bv pres-
sure might bring about the same result. But the
terrestrial distribution of these elements seems to be
of further importance in that it may enable us to
determine whether our earth had a stellar or a
planetesimal origin.

On the stellar hypothesis, the earth would be partly
developed by a process of oxidation—practically the
same as that bv which we manufacture steel from
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impure cast-iron at the present day—and whereby all

the impurities would be removed to the surface to

form the primal crust. The first of this primal crust

would be the most acidic, and the last the most basic

;

and in the metallic core left, even the oxygen which

had been the means of removing all the impurities

would itself be undetectable. 'Ihorium is but a higher

member of the silicon (carbon) family as uranium is

of the oxygen family, and the conditions whicli remove

the lower members should be effective in removing

llie higher ones also. So, too, it seems only natural

that the most acidic rocks—that is, the rocks con-

taining the greatest proportions of silicon and of

oxygen—should at the same time be associated with

the greatest proportions of ihorium and of iiranium,

which are but the highest members of the silicon and

oxygen families.

On the planetesimal hypothesis a similar distribu-

tion of the radio-elements can hardly be imagined.

To get a metallic core that shall be free from thorium

and uranium, we have to imagine the planetesimals

undergoing individually the oxidation process which

has just been sketched', unless the planetesimals hap-

pened to be fragments of a preformed stellar mass.

Provided all went well, when these planetesimals were

piling themselves together to form the earth, the

result would be a metallic core free from thorium and

uranium, but surrounded by a crust in which these

elements would be uniformly distributed. As the

acidic rocks differ only in degree from the basic rocks,

it would be impossible for the former to rise up

through miles of a mixture of both to form an acidic

layer, as happens in the case of a stellar earth. .Sub-

sequent aqueous action is relatively negligible in both

eases.

It is probably the exigencies of the planetesimal

hypothesis that' constrain Mr. Holmes to state that

there is "clearly a marked antipathy between the

radio-elements and native iron, for in all the terrestrial

examples which have been examined uranium and

thorium are barely detectable." As a matter of fact,

these elements alloy with iron and nickel, which are

the constituents of native iron; and their marked
absence is a proof that native iron had undergone an

oxidation process at one time in its history, and so

had its thorium and uranium removed.

95 Bath Street, Glasgow. George Craio.

TUK IXTERNATIONAL UNIOX FOR SOLAR
RESEARCH.

Till'! lifth conference of the International Union
lor Cooperation in Solar Research was held

at Bonn, by invitation of Prof. Kayser, from

July -?! to Augfust s- Tic attendance was about

100, including delegates froin nearly every country

in Europe, and a large contingent from .Vmerica.

!n the absence of Prof. Hale and Dr. Schuster,

through sickness, the executive committee was
ably represented by Prof. Turner. As on former

occasions, the chief business at the general meet-

ings was to receive and discuss the reports of the

various committees appointed for the organisation

of observations and methods of reduction.

An important part of the work of llie union has

been that relating to standards of wave-length,

.^.t the last meeting, held at Mount Wilson, Cali-

fornia, in 1910, it was believed that a final set of

standards was well within sight, but further in-

vestigations Have revealed unexpected difficulties.

It has, in fact, been found by Ooos and others that

the wave-lengths of many of the iron lines vary
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slightly with the length of the arc and the portion

of the arc observed. Fortunately, most of the

lines already adopted as secondary standards,

from interferometer determinations, preserve their

positions under a variety of circumstances, but

they are not sufficient in number. Hence, it has

become necessary to attempt the definition of a

standard iron arc for determinations of further

standards, and for the production of reference

spectra to ))e used in the determination of wave-

lengths by interpolation. The committee recom-

mended the following specification for the iron

arc: (1) Length of arc. 6 mm. (2) For lines of

wave-length greater than 4000, current to be

6 amperes, and for lines of shorter wave-length

4 amperes, or possibly less. (3) Direct current,

positive pole above negative, P.D. of 220 volts,

electrodes being iron rods of 7 mm. diameter.

(4) An axial portion of the arc, at its middle, about

2 mm. in length, to be used as the source of light.

Cooperation in the determination of tertiary

standards is desired from all who possess concave

gratings, plane gratings, or prisms of sufficient

dispersion and resolving power, and to this end

it is recommended lliat additional secondary

standards be determined with the interformeter,

so that the interpolation method may be used with

greater exactness.

At the Mount Wilson meeting a committee on

the determination of the solar rotation by means

of the displacements of lines was formally organ-

ised, and a programme of research agreed upon.

Each cooperating observer undertook observa-

tions, at specified latitudes, in a definite region

of the spectrum, in addition to a control region

common to all the observers, and lines were to be

selected so as to include elements of w-idely dif-

ferent atomic w^eights. It now appears that dif-

ferent observers may obtain results differing sys-

tematically by as much as 10 per cent, from one

another, and that serious discrepancies have also

been found in the results obtained by different

observers from measurements of the same photo-

graphs. The committee accordingly recommended

that, before proceeding further, investigations of

these sources of error should be made by deter-

minations of velocity at the solar equator by as

many different methods as possible.

Satisfactory progress in work with the spectro-

heliograph was reported, but the Committee hoped

that additional observatories would install instru-

ments of high dispersion, in order that filaments

and alignments in the upper atmosphere might be

more completely recorded. As the result of repre-

sentations made by Prof. Ricco and by the Royal

Astronomical Society, the title of the spectrohelio-

graph committee was changed to "Committee on

Solar .\tmosphere," so as to include and unify all

the observations on the solar atmosphere, visiial

and photographic, except those associated with

eclipses. The organisation directed by Prof.

Ricco, and other oljservers of prominences, were

thus given the opportunity of closer connection

with the union. .\fter some discussion, a sub-

committee for visual observations of prominences

and related phenomena was appointed, with Prof.
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Ricco as chairman and Father Cortie as secretary.

The chief recommendations subsequently made by
the sub-committee were that the hmiting^ height
of prominences for general statistical purposes
should be 30", and that results should be ex-
pressed as profile areas, the conventional "promin-
ence unit " being defined as the area covered by
an arc of i degree along the sun's limb and
I second of arc of the celestial sphere in height. It

is hoped that by this means it may be possible to
combine more successfully the records made at
different observatories.

rVom the report presented by the committee
on the spectra of sun spots, it appears that spots
observed during the recent minimum did not differ

appreciably from those obser^'ed at maximum, so
far as could be determined with instruments of
moderate dispersion. It is, however, considered
desirable that the systematic visual observations
initiated by the committee should be continued at
least until 1916, so as to include a complete cycle
of eleven years. The organisation of photo-
graphic investigations of spot spectra has been
undertaken, and several observers have already
agreed to cooperate in preparing a much-needed
catalogue of lines affected in spots, and also in
other investigations.

An important outcome of the Mount Wilson
meeting was the extension of the scope of the
union so as to include astrophysics in general.
The committee then appointed to consider the
possibility of securing uniformity in the classifica-
tion of stellar spectra has collected opinions from
a great number of workers, and reports that a
provisional preference for the Draper classification
is nearly unanimous. At the same time, the
general feeling is opposed to immediate committal
to any system, and an effort will be made to
secure the material necessary for the establishment
of a classification that can be recommended for
permanent and universal adoption.
The formal proceedings were varied by ad-

dresses and papers on subjects coming within the
scope of the union, and by several interesting
social gatherings. The receptions by the munici-
palities of Bonn and Cologne, and by Prof, and
Frau Kiistner at the Bonn Observ'atory, will long
remain a pleasant memorv to those who were
prnileged to be present, as will also the excursion
on the Rhine generously provided by Prof,
kayser. The success of the conference as a whole
was largely due to the admirable arrangements
made by Profs. Kayser and Pflijger.
The next conference will be held at Rome in

1916. A. Fowler.

THE BRITISH ASSOCIATION.
Arr.wgements for the Birmixgham Meeting.
T^E meeting, which began on September 10

in Birmingham under the presidency of Sir
Oliver Lodge, F.R.S., promises to be a large and
important one. The number, both of local and of

i

visiting members and associates, amounts at the
I

time of writing to about 2600.
I

Among the corresponding and foreign repre- I
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sentatives are :—Sir H. Angst (Consul-General,
Zurich); Prof. Svante Arrhenius (Stockholm);
Prof. Bemmelen (Groningen); Prof. H. Braus
(Heidelberg); Prof. Capitan (Paris); Prof. Chodat
(Geneva); Madame Curie (Paris); Dr. Dollo
(Brussels); Prof. Lorentz (Leiden); Prof. Reinke
(Kiel); Prof. Keibel (Freiburg); Dr. Versluys
(Giessen)

; Dr. Gregory (New York) ; Prof. Prings-
heim (Breslau) ; Prof. Sorensen (Copenhagen) ; and
Prof. R. W. Wood (Baltimore), it is hoped that
others may be able to attend the meeting.
A new procedure has been adopted this year

vvith a view to reducing the pressure on the recep-
tion room during the first day or two of the
meeting. To each intending visitor a "Selection
Circular " has been addressed, giving a list of the
various functions (addresses, discourses, entertain-
ments, and excursions), which have been ar-
ranged, with a request that the functions selected
should be indicated on the returned half of the
circular. The response to this appeal has been
very gratifying, as over fifteen hundred replies
have already been received. Nevertheless, the
work of the reception room oflficials has been very
heavy.
The usual business meetings were held on Wed-

nesday last. At the general committee a deputa-
tion from the Corporation and University of Man-
chester invited the Association to visit that city
in 1915. The representatives present were : the
Deputy Lord Mayor of Manchester, the Town
Clerk, the Vice-Chancellor, Prof. Horace Lamb,
F.R.S., Prof. H. B. Dixon, F.R.S., and Mr.
Maxwell Garnett. In the evening the President
delivered his long-expected address, the contents
of which will now ha\e becom.e known.
On Thursday evening (September 11) the Lord

Mayor and Lady Mayoress of Birmingham are
holding a reception in the Council House Build-
ings, in which the new art gallery and natural
history museum are lodged. Special loan collec-
tions have been deposited in the museum during
the association week.
The L'niversity Degree Congregation takes

place on the afternoon of September 11, and
a fuller account will be given in our next
issue. The list of graduands has been limited to
a few distinguished men of science from abroad,
representative mainly of the chief European
nations. The followin.g is the list of recipients of
honorary degrees :—Madame Curie (Sorbonne.
Paris), Prof. H. A. Lorentz (Levden), Prof. Keibel
(Freiburg), Prof. R. '{X'. ^^'ood' (Baltimore), Prof.
Svante Arrhenius (Stockholm). In the unavoid-
able absence of the chancellor, Mr. Joseph Cham-
berlain, \'ice-Chancellor Barling conferred the
honorary degree of LL.D. on the graduands, the
ceremony in each case being prefaced by a pre-
sentation and speech made by the principal (Sir

Oliver Lodge). After the ceremony the various
departments of the New L^niversity Buildings were
visited.

Enterfainnieiits and Excursions.

With regard to the entertainments : at the
garden party given by Messrs. Cadbury Brothers
at Bourneville on Friday, September 12, there
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will be a masque, folk-dancing, and choral sing-

ing by village children and workpeople. On
Saturday a long list of excursions fills the bill,

and an " Excursion Guide " giving full information

of the route followed in each case, together with

a full description of the several places to be visited,

has been compiled by the chairman and secretary

of the Excursions sub-committee (Mr. John Hum-
phreys and Mr. F. B. Andrews), and is obtainable

at the reception room ; Stratford-on-Avon and
Warwick, Coventry and Kenilworth, Worcester;
Malvern; Banbury and Compton Wynyates; Lich-

field and Wall ; Droitwich and Hartlebury Castle,

and the Arden villages are some of the chief

points. In addition to the general excursions,

some of the sections are arranging special visits

for their members, particulars of which can be
obtained in the reception room. On Saturday
evening there will be a military concert and torch-

light tattoo in the Botanical Gardens, Edgbaston.
On Sunday (September 14) there will be special

services at the principal places of worship in the

city. The Bishop of Birmingham is to preach in

the Pro-Cathedral.
On Monday evening there will be three enter-

tainments given by the local committee. The
Prince of W^ales Theatre will present the opera
Orpheus, under the management of Herr Denhof.
The Repertory Theatre will give St. John Hankin's
Return of the Prodigal, and the New Street

Picture House will exhibit films of historical and
scientific interest.

Lectures.

The evening discourses take place on Septem-
ber 12 and September 16. The first will be given
by Sir Henry Cunynghame, of the Home Office,

and will deal experimentally with "Coal Dust
Explosions and the Means of Preventing Them."
The second—by Dr. Smith Woodward, F.R.S.,
of the British Museum (Natural History)—will be
an illustrated exposition of "Missing Links
among Extinct Animals." Both of these lectures

will be delivered in the new Central Hall.

This year five "Citizens' Lectures" are to be
given to (mainly) working-class audiences at the

Digbeth Institute, Birmingham. They are not
intended for members, but form an altogether

independent scheme, provided partly by the

association and partly by the local commit-
tee, with a view of interesting those members
of the community who cannot join the asso-

ciation. The first lecture will be given by Dr.
A. C. Haddon, F.R.S., on the decorative art

of Savages. The other lectures are "The
Panama Canal," by Dr. Vaughan Cornish,
F.R.G.S. ; "Recent Work on Heredity, and its

.\pplication to Man," by Dr. Leonard Doncaster;
"Metals under the Microscope," by Dr. Walter
Rosenhain, F.R.S. ; and "The Evolution of

Matter," by Mr. F. Soddy, F.R.S. The arrange-
ments for these lectures have been entrusted to a

committee, on which the \\'orkers' Educational
-Association, the Birmingham Trades Council, the

City Council,, and other kindred Ixjdies are repre-

sented. The demand for tickets has been very
encouraging.
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Sectional Proceedings.

A general statement of the addresses and of the

chief papers to be delivered during the meeting
has already been made public, and it is now onl\-

necessary to mention a few of the main topics of

interest.

Section A (Physics and Mathematics) is naturally

very strong this year, both from the fact that the

president is a leading physicist, and also from the

support which has been gi\en to the sectional

president, Dr. Baker, by the presence of distin-

guished colleagues, both from this country and
from abroad. Among these may be mentioned
Lord Rayleigh, Sir J. J. Thomson, Sir Joseph
Larmor, Prof. Rutherford, and Prof. Bragg. At-
tention will be devoted especially to the subjects

of radiation, radio-active emanations, and the

structure of the atom. Prof. H. H. Turner will

demonstrate a seismograph (which was one of the

late Dr. Milne's instruments) to be erected in the

basement of the University (Mason College).

There will be a joint meeting with the Geographi-
cal Section on geodetic problems to be held on
Tuesd.iy morning, September i6.

The Chemical Section (B) meets in the Tech-
nical School. In addition to the usual programme,
there will be a discussion on coal and coal-fuels on
Monday morning (September 15), and another on
radio-active elements and the periodic law on
Tuesday, September 16; whilst on Friday morning
(September 12) the two divisions of the section

will discuss respectively the significance of optical

properties of substances and certain problems in

metallurgy.

The Geological Section (C) has a full pro-

gramme, both of papers and excursions dealing
with local problems in coal-mining, and In strati-

graphical and palfeontological geology. Special

interest is exhibited in the address by Prof. Lap-
worth on the geology of the country round
Birmingham.
The Zoological Section (Section D) is devoting

Friday morning to a discussion on mimicry, the
Inheritance of melanism, and other problems of

especial Interest to entomologists, whilst on
Monday morning the subject of " Convergence in

the Mammalia " will be attractive to geologists, as
well as to those distinguished zoologists who are

to take a foremost part in the discussion. Many
other papers of interest are promised, and on
Monday afternoon at 3 p.m. Prof. Minchin is to

give a special address on some aspects of sleep-

ing sickness. \\^e may here mention what pro-

mises to be one of the most important demonstra-
tions and papers, namely. Prof. Benjamin Moore's
" Synthesis of Organic Matter by Inorganic Col-

loids. " This subject will be given jointly to

Section D, Section K (Botany), and Section I

(Physiology) on Tuesday morning at 10.45. Prof-

Braus (of Heidelberg) will give a kinematograph
exhibition that morning in the Picture House, New
Street, of the development of the heart, and on
Thursday afternoon there will be a joint excursion

by a limited number (twenty-five) of members of

each of the sections of Zoology, Botany, and Agri-

culture, respectively, to the Burbage Experimental
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Station, when Major Hurst will demonstrate his

Mendelian experiments.

The Economic Section has a well-organised

discussion on inland waterways, to be opened by

Lord Shutdeworth on Friday, September 12, and

another on prices and the cost of living, on the

Monday following. The subject of the " Panama
Canal " will be discussed from many points of

view, both by this section in the Queen's College,

Paradise Street, and by the Engineering Section

in the Technical School.

.\ large number of photographs of the Canal
will be shown in the latter meeting room.

The Engineering Section has a full programme.
In the Mechanical .Sul>section Prof. Burstall has

a paper on fuels that should attract attention ; in

the Electrical one there are contributions to the

study of wireless telegraphy, and a paper on
electric cooking. The transport and settlement

of sand and sand-bars, and the re-construction of

Snow Hill Station, Birmingham, are among the

topics for discussion by the Mechanical Engineers.

.V gyroscope will be exhibited by Mr. J. W.
Gordon.

-Anthropology (Section H) has a long and in-

teresting programme for each day, including

Wednesday, September 17. The subject-matter,

indeed, is so large and varied that in addition to

the large meeting room in the Temperance Hall,

Temple Street, a sub-section has been arranged to

meet in the University (Mason College), Edmund
Street. For details of the work of this section the

daily programme must be consulted, and mention
here can only be made of the joint discussion with
the Education Section on the value of museums,
to the report by Dr. Fleure and Mr. T. C. Jones
on the ethnology of ^\'ales ; the papers by Dr.
Flinders Petrie on Egyptian exploration ; and to

the paper on Palaeolithic cave-paintings by Dr.
Capitan, of Paris.

Section I (Physiology) suffers to some extent
from the meeting during the past week of the
International Congress of Physiologists at Gronin-
gen ; but though many prominent men will thereby
be prevented from attending the Birmingham
meeting, an interesting debate on the physiology
of reproduction is assured, and the psychologists
have such a strong programme that their work is

to form the basis for an independent sub-section,
the problems of which are so closely allied to those
of education that the meeting room of the sub-
section is placed close to that of Education
in the University (Mason College). .\ joint meet-
ing of their two bodies will discuss " Research in

Education" on Monday morning, September 15.

In the Botanical Section there will be, in addi-
tion to the usual programme of single papers
(which include such interesting topics as "The
Preservation of the British Flora" and "The
Colours and Pigments of Flowers "), one or more
joint discussions. On Friday morning, September
12, there will be a conference with the .'Agricultural

Section on barley production, and probably a
second on the fruit industry. The agriculturists
are offering a paper on German forestry methods,
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by Prof. F'raser Storey, that is sure to appeal
equally strongly to the Botanical Section.

Meetings devoted to topics of general interest

form a distinctive feature of the Education Sec-
tion. "The Educational Use of Museums" is the

title of a discussion, which is strongly supported
by the leading directors of our museums, whilst

"The Function of the Modern University " is the

subject for Friday's discussion. As this is intro-

duced by Sir Alfred Hopkinson, and supported by

such speakers as Lord Kenyon, Sir H. Reichel, Sir

George Kenrick, Sir James Yoxall, and Miss
Burstall, there is sure to be a large attendance.

Lastly, .Agriculture (Section M) has a paper of

outstanding interest, "The Partial Sterilisation of

.Soil by means of Caustic Lime," by Dr. Hutchin-

son and Mr. M. MacLennan, and gives the results

of some striking experiments recently carried out

at the Rothamsted Laboratory, Harpenden. Con-
tributions from the same laboratory are: "The
Relations between Protozoa and Soil-Problems,"

by Mr. T. Goodey (protozoologist to the L'niversity

of Birmingham), and "The Weeds of .Arable

Land," bv Dr. Brenchley. Prof. Sorensen will

give an account of his recent investigations on
cereals, whilst the economic side of agriculture

will be represented by Sir Richard Paget 's

address on the possibilities of partnership between

landlord and tenant.

lN..\uctRAL Address by -Sir Oliver J. Lodge, D.Sc.,

LL.D., F.R.S., President.

Continuity.

Natiira non viiicitiir itisi parendo.

First let me lament the catastrophe which has led

to my occupying the chair here in this city. Sir

William White was a personal friend of many here

present, and I would that the citizens of Birming-

ham could have become acquainted with his attrac-

tive personality, and heard at first hand of the

strenuous work which he accomplished in carrying

out the behests of the Empire in the construction of its

first line of defence.

-Although a British Association address is hardly

an annual stocktaking, it would be improper to begin

this year of office without referring to three more of

our losses: one that cultured gentleman, amateur of

science in the best sense, who was chosen to oreside

over our jubilee meeting at York thirty-two years

ago. Sir John Lubbock, first Baron -Avebury, culti-

vated science in a spirit of pure enjoyment, treating

it almost as one of the arts ; and he devoted social

and political energy to the welfare of the multitude

of his fellows less fortunately situated than himself-

Through the untimely death of Sir George Darwin

the world has lost a mathematical astronomer whose

work on tin- tides and allied phenomena is a monu-
ment of power and achievement. So recently as our

visit to South -Africa he occupied the presidential chair.

Bv the third of our major losses, I mean the death

of that brilliant mathematician of a neighbouring

nation who took so comprehensive and philosophic a

grasp of the intricacies of physics, and whose eloquent

though sceptical exposition of our laws and processes,

and of the modifications entailed in them by recent

advances, will be sure to attract still more widespread

attention among all to whom the rather abstruse

subject-matter is sufficiently familiar. I camot say

that I find mvself in agreement with all that Henri

Poincare wrote or spoke in the domain of physics,
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but no physicist can help being interested in his

mode of presentation, and I may have occasion to

refer, in passing, to some of the topics with which
he dealt.

And now, eliminating from our purview, as is

always necessary, a great mass of human activity,

and limiting ourselves to a scrutiny on the side of

pure science alone, let us ask what, in the main, is

the characteristic of the promising though perturbing

period in which we live. Different persons would give

different answers, but the answer I venture to give

is—rapid progress, combined with fundamental
scepticism.

Rapid progress was not characteristic of the latter

half of the nineteenth century—at least, not in

physics. Fine solid dynamical foundations were laid,

and the edifice of knowledge was consolidated ; but
wholly fresh ground was not being opened up, and
totally new buildings were not expected.

" In many cases the student was led to believe that

the main facts of nature were all known, that the

chances of any great discovery being made by experi-

ment were vanishingly small, and that therefore the

experimentalist's work consisted in deciding between
rival theories, or in finding some small residual effect,

which might add a more or less important detail to

the theory."

—

Schuster.
With the realisation of predicted aether waves in

1888, the discovery of X-rays in 1895, spontaneous
radio-activity in i8c)6, and the isolation of the electron

in i8q8, expectation of further achievement became
vivid; and novelties, experimental, theoretical, and
speculative, have been showered upon us ever since

this century began. That is why I speak of rapid
progress.

Of the progress I shall say little; there must always
be some uncertainty as to which particular achieve-

ment permanently contributes to it; but I will speak
about the fundamental scepticism.

Let me hasten to explain that I do not mean the

well-worn and almost antique theme of theological

scepticism : that controversy is practically in abey-
ance just now. At any rate, the major conflict is

suspended ; the forts behind which the enemv has
retreated do not invite attack ; the territory now
occupied by him is little more than his legitimate

province. It is the scientific allies, now, who are

waging a more or less invigorating conflict among
themselves, with philosophers joining in. Meanwhile
the ancient foe is biding his time and hoping that from
the struggle something will emerge of benefit to him-
self. Some positions, he feels, were too hastily

abandoned and may perhaps be retrieved ; or, to put

it without metaphor, it seems possible that a few of

the things prematurely denied, because asserted on
inconclusive evidence, may after all, in some form or

other, have really happened. Thus the old theological
bitterness is mitigated, and a temporising policy is

either advocated or instinctively adopted.
To illustrate the nature of the fundamental scientific

or philosophic controversies to which I do refer, would
require almost as many addresses as there are sections

of the British .Association, or, at any rate as many
as there are chief cities in Australia ; and perhaps my
successor in the chair will continue the theme ; but,

to exhibit my meaning very briefly. I may cite the

kind of dominating controversies now extant, employ-
ing as far as possible only a single word in each case

so as to emphasise the necessary brevity and in-

sufficiency of the reference.

In physiology the conflict ranges round Vitalism.

(My immediate predecessor dealt with the subject

at Dundee.)
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In chemistry the debate concerns Alcniic structure.

(My penultimate predecessor is well aware of

pugnacity in that region.) .

In biology the dispute is on the laws of Inherit-

ance. (My nominated successor is likely to deal with
this subject

;
probably in a way not deficient in live-

liness.)

And besides these major controversies, debate is

active in other sections :

—

In education. Curricula generally are being over-

hauled or fundamentally criticised, and revolutionary

ideas are promulgated concerning the advantages of

freedom for infants.

In economic and political science, or sociology, what
is there that is not under discussion? Not property

alone, nor land alone, but everything—back to the

garden of Eden and the inter-relations of men and
women.

Lastly, in the vast group of mathematical and
physical sciences, " slurred over rather than summed
up as Section A," present-day scepticism concerns
what, if I had to express it in one word, I should
call Continuity. The full meaning of this term will

hardly be intelligible without explanation, and I shall

discuss it presently.

Still more fundamental and deep-rooted than any
of these sectional deb;Ues, however, a critical examina-
tion of scientific foundations generally is going on

;

and a kind of philosophic scepticism is in the

ascendant, resulting in a mistrust of purely intel-

lectual processes and in a recognition of the limited

scope of science.

For science is undoubtedly an affair of the intellect,

it examines everything in the cold light of reason

;

and that is its strength. It is a commonplace to say
that science must have no likes or dislikes, must
aim only at truth ; or as Bertrand Russell well puts
it :—

" The kernel of the scientific outlook is the refusal

to regard our own desires, tastes, and interests as
affording a key to ihe understanding of the world."

This exclusive, single-eyed attitude of science is its

strength ; but, if pressed beyond the positive region
of usefulness into a field of dogmatic negation and
philosophising, it becomes also its weakness. For the
nature of man is a large thing, and intellect is only a

part of it : a recent part, too, which therefore neces-

sarily, though not consciously, suffers from some of

the defects of newness and crudity, and should refrain
from imagining itself the whole—perhaps it is not
even the best part—of human nature.
The fact is that some of the best things are, by

abstraction, excluded from science, though not from
literature and poetry ; hence perhaps an ancient mis-
trust or dislike of science, typified by the Promethean
legend. Science is systematised and metrical know-
ledge, and in regions where measurement cannot be
applied it has small scope ; or, as Mr. Balfour said

the other day at the opening of a new wing of the

National Physical Laboratory :

—

" Science depends on measurement, and things not
measurable are therefore excluded, or tend to be
excluded, from its attention. But life and beauty and
happiness are not measurable." .\nd then charac-
teristically he added: "If there could be a unit of

happiness, politics might begin to be scientific."

Emotion and intuition and instinct are immensely
older than science, and in a comprehensive survey of
existence they cannot be ignored. Scientific men may
rightly neglect them in order to do their proper work,
but philosophers cannot.
So philosophers have begun to question some of the

larger generalisations of science, and to ask whether
in the effort to be universal and comprehensive we
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have not extended our laboratory inductions too far.

The conservation of energy, for instance : is it always
and everywhere valid ; or may it under some condi-

tions be disobeyed? It would seem as if the second
Jaw of thermodynamics must be somewhere disobeyed

— at least, if the age of the universe is both ways
infinite—else the hnal consummation would have
already arrived.

Not by philosophers only, but by scientific men also,

incient postulates are being pulled up by the roots.

Physicists and mathematicians are beginning to con-

sider whether the long known and well established

laws of mechanics hold true everywhere and always,

or whether the Newtonian scheme must be replaced

by something more modern, something to which
Newton's laws of motion are but an appro.\imation.

Indeed, a whole system of non-Newtonian mechanics
has been devised, having as its foundation the recently

discovered changes which must occur in bodies moving
It speeds nearly comparable with that of light. It

urns out, in tact, that both shape and mass are

inactions of velocity. .As the speed increases the mass
increases and the shape is distorted, though under
ordinary conditions only to an infinitesimal extent.

So far 1 agree ; I agree with the statement of fact

;

but 1 do not consider it so revolutionary as to over-

turn Newtonian mechanics. .After all, a variation of

mass is familiar enough, and it would be a great

mistake to say that Newton's second law breaks down
merely because mass is not constant. .-\ raindrop is

an example of variable mass ; or the earth may be, by
reason of meteoric dust ; or the sun, by reason of

radio-activity ; or a locomotive, by reason of the
emission of steam. In fact, variable masses are the
commonest, for friction may abrade any moving body
to a microscopic extent.

That mass is constant is only an approximation.
That mass is equal to ratio of force and acceleration

is a definition, and can be absolutely accurate. It

holds perfectly even for an electron with a speed near
that of light; and it is by means of Newton's second
law that the variation of mass with velocity has been
experimentally observed and compared with theory.

I urge that we remain with, or go back to, Newton.
I see no reason against retaining all Newton's laws,
discarding nothing, but supplementing them in the
light of further knowledge.
Even the laws of geometry have been overhauled,

and Euclidean geometry is seen to be but a special
case of more fundamental generalisations. How far

they apply to existing space, and how far time is a
reality or an illusion, and whether it can in any sense
depend on the motion or the position of an observer :

all these things in some form or other are discussed.
The conservation of matter also, that main-mast of

nineteenth-century chemistry, and the existence of the
aether of space, that sheet-anchor of nineteenth-century
physics—do they not sometimes seem to be going by
the board?

Prof. Schuster, in his .American lectures, commented
on the modern receptive attitude as follows :

—

•The state of plasticity and flux—a healthy state,
in my opinion—in which scientific thought ' of the
present day adapts itself to almost any novelty, is

illustrated by the complacency with which the most
cherished tenets of our fathers are being abandoned.
Though it was never an article of orthodox faith that
chemical elements were immutable and would not
some dav be resolved into simpler constituents, yet the
conservation of mass seemed to lie at the very founda-
tion of creation. But nowadays the student finds
little to disturb him, perhaps too little, in the idea
that mass changes with velocity; and he does not
always realise the full meaning of the consequences
which are involved."
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This readiness to accept and incorporate new facts
into the scheme of physics may have led to perhaps
an undue amount of scientific scepticism, in order to
right the balance.

But a still deeper variety of comprehensive
scepticism exists, and it is argued that all our laws
of nature, so laboriously ascertained and carefully
formulated, are but conventions after all, not truths

;

that we have no faculty for ascertaining real truth

;

that our intelligence was not evolved for anv such
academic purpose ; that all we can do is to express
things in a form convenient for present purposes and
employ that mode of expression as a tentative and
pragmatically useful explanation.
Even explanation, however, has been discarded as

too ambitious by some men of science, w ho claim only
the power to describe. They not only emphasise the

how rather than the ivliy—as is in some sort inevitable,

since e.xplanations are never ultimate—but are satisfied

with very abstract propositions, and regard mathe-
matical equations as preferable to, because safer than,
mechanical analogies or models.
"To use an acute and familiar expression of Gustav

Kirchhoff, it is the object of science to describe natural
phenomena, not to explain them. When we have ex-

pressed by an equation the correct relationship be-

tween different natural phenomena we have gone as
far as we safely can, and if we go beyond we are

entering on purely speculative ground."
But the modes of statement preferred by those who

distrust our power of going directly into detail are

far from satisfactory. Prof. Schuster describes and
comments on them thus :

—

" Vagueness, which used to be recognised as our
great enemy, is now being enshrined as an idol to be
worshipped. We may never know what constitutes

atoms, or what is the real structure of the aether ; why
trouble, therefore, it is said, to find out more about
them. Is it not safer, on the contrary, to confine our-

selves to a general talk on entropy, luminiferous

vectors, and undefined symbols expressing vaguely
certain physical relationships.? What really lies at

the bottom of the great fascination which these new
doctrines exert on the present generation is sheer

cowardice ; the fear of having its errors brought home
to it." . . .

" I believe this doctrine to be fatal to a healthy

development of science. Granting the impossibility

of penetrating beyond the most superficial layers of

observed phenomena, I would put the distinction

between the two attitudes of mind in this way : One
glorifies our ignorance, while the other accepts it as a

regrettable necessitv."

In further illustration of the modern sceptical atti-

tude, I quote from Poincare :

—

"Principles are conventions and definitions in dis-

guise. Thev are. however, deduced from experi-

mental laws^ and these laws have, so to speak,_ been

erected into principles to which our mind attributes

an absolute value. . . .

"The fundamental propositions of geometry, for

instance Euclid's postulate, are only conventions; and

it is quite as unreasonable to ask if thev are true or

false as to ask if the metric system is, true or false.

Onlv. these conventions are convenient. . . .

"Whether the aether exists or not matters little—let

us leave that to the metaphysicians; what is essential

for us is that evervthing 'happens as if it existed,

and that this livpothesis is found to be suitable for the

explanation of phenomena. After all, have we any

other reason for believing in the existence of material

objects? That, too, is only a convenient hypothesis."

.As an antidote against overpressing these utter-

ances, I quote from Sir J. Larmor's preface :—

_

"There has been of late a growing trend of opinion.



NATURE [September ii, 1913

prompted in part by general philosophical views, in

the direction that the theoretical constructions of
physical science are largely factitious, that instead of
presenting a valid image of the relations of things on
which further progress can be based, thsy are still

little better than a mirage. . . .

"The best method of abating this scepticism is to

become acquainted with the real scope and modes of
application of conceptions which, in the popular
language of superficial exposition—and even in the
unguarded and playful paradox of their authors,
intended only for the instructed e3-e—often look
bizarre enough."
One thing is very notable, that it is closer and

more exact knowledge that has led to the kind of

scientific scepticism now referred to ; and that the
simple laws on which w-e used to be working were thus
simple and discoverable because the full complexity of

existence was tempered to our ken by the roughness
of our means of observation.

Kepler's laws are not accurately true, and if he
had had before him all the data now available he
could hardly have discovered them. A planet does
not really move in an ellipse but in a kind of hypo-
cycloid, and not accurately in that either.

So it is also with Boyle's law, and the other simple
laws in physical chemistry. Even Van der Waals'
generalisation of Boyle's law is onlv a further
appro-viimation.

In most parts of physics simplicity has sooner or
later to give place to complexity ; though certainly

I urge that the simple laws were true, and are still

true, as far as they go, their inaccuracy being only
detected by further real discovery. The reason thev
are departed from becomes known to us ; the law is

not really disobeyed, but is modified through the action
of a known additional cause. Hence it is all in the
direction of progress.

It is only fair to quote Poincare again, now that I

am able in the main to agree with him :

—

"Take, for instance, the laws of reflection. Fres-
nel established them by a simple and attractive theory
which experiment seemed to confirm. Subsequently,
more accurate researches have shown that this veri-

fication was but approximate ; traces of elliptic

polarisation were detected everywhere. But it is

owing to the first approximation that the cause of

these anomalies was found, in the existence of a
transition layer; and all the essentials of Fresnel's
theory have remained. We cannot help reflecting
that all these relations would never have been noted
if there had been doubt in the first place as to the
complexity of the objects they connect. Long ago it

was said : If Tycho had had instruments ten times
as precise, we would never have had a Kepler, or a
Newton, or astronomy. It is a misfortune for a
science to be born too late, when the means of
observation have become too perfect. That is what
is happening at this moment with respect to physical
chemistry ; the founders are hampered in their general
grasp by third and fourth decimal places ; happilv
they are men of robust faith. As we get to know
the properties of matter better we see that continuitv
reigns. . . . It would be difficult to justify [the belief
in continuity] by apodeictic reasoning, but without
[it] all science would be impossible."

Here he touches on my own theme, Coiitiiinily; for
if we had to summarise the main trend of physical
controversy at present, I feel inclined to urge tfiat it

largely turns on the question as to which way ultimate
victory lies in the fight between continuity and dis-
continuity. .

On the surface of nature at first we see discon-
tinuity

; objects detached and countable. Then we
realise the air and other media, and so emphasise con-
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tinuity and flowing quantities. Then we detect atoms
and numerical properties, and discontinuity once more
makes its appearance. Then we invent the Eether and
are impressed with continuity again. But this is not
likely to be the end; and what the ultimate end will

be, or whether there is an ultimate end. is a question
difficult to answer.
The modern tendency is to emphasise the dis-

continuous or atomic character of everything. Matter
has long been atomic, in the same sense as anthropo-
logy is atomic; the unit of matter is the atom, as the
unit of humanity is the individual.' Whether men or
women or children—they can be counted as so many
"souls." And atoms of matter can be counted too.

Certainly, however, there is an illusion of continuity.

We recognise it in the case of water. It appears to

be a continuous medium, and yet it is certainly mole-
cular. It is made continuous again, in a sense, by
the aether postulated in its pores; for the. aether is

essentially continuous. Though Osborne Reynolds, it

is true, invented a discontinuous or granular sether,

on the analogy of the sea-shore. The sands of the
sea, the hairs of the head, the descendants of a
patriarch, are typical instances of numerable, or rather
of innumerable things. The difficultv of enumerating
them is not that there is nothing to count, but merely
that the things to be counted are very numerous. So
are the atoms in a drop of water—they outnumber
the drops in an Atlantic Ocean—and, during the
briefest time of stating their number, fifty millions or
so may have evaporated ; but they are as easy to
count as the grains of sand on a shore.

The process of counting is evidently a process
applicable to discontinuities, i.e., to things with
natural units

;
you can count apples and coins, and

days and years, and people and atoms. To apply
number to a continuum you must first cut it up into
artificial units ; and you are always left with incom-
mensurable fractions. Thus only is it that you can
deal numerically with such continuous phenomena as
the warmth of a room, the speed of a bird, the pull

of a rope, or the strength of a current.

But how, it may be asked, does discontinuity apply
to number? The natural numbers, i, 2, 3, &c., are
discontinuous enough, but there are fractions to fill

up the interstices ; how do we know that they are not
really connected by these fractions, and so made con-
tinuous again?
(By number I always mean commensurable number

;

incommensurables are not numbers : they are just
what cannot be expressed in numbers. The square
root of 2 is not a number, though it can be readily
indicated by a length. Incommensurables are usual
in physics and are frequent in geometry ; the concep-
tions of geometry are essentially continuous. It is

clear, as Poincare says, that " if the points whose
coordinates are commensurable were alone regarded
as real, the in-circle of a square and the diagonal of
the square would not intersect, since the coordinates
of the points of intersection are incommensurable.")

I want to explain how commensurable fractions do
not connect up numbers, nor remove their discon-
tinuity in the least. The divisions on a foot rule,
divided as closely as you please, represent commensur-
able fractions, but they represent none of the length.
No matter how numerous they are, all the length lies

between them ; the divisions are mere partitions and
have consumed none of it ; nor do they connect up
with each other, they are essentially discontinuous.
The interspaces arc infinitely more extensive than the
barriers which partition them off from one another;
they are like a row of compartments with infinitelv
thin walls. All the incommensurables lie in the inter-

1 In his recent Canadian .iddr-ss, Lord Hald.T
thoueh humanity is individually disront'nuoii!
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spaces ; the compartments are full of them, and thoy

are thus infinitely more numerous than the numeric-

ally expressible magnitudes. Take any point of the

scale at random, that point will certainly lie in an

interspace : it will not lie on a division, for the

chances are infinity to i against it.

Accordingly incommensurable quantities are the rule

in phvsics. Decimals do not in practice terminate or

circulate; in other words, vulgar fractions do not

accidentally occur in any measurements, for this would

mean infinite accuracy. We proceed to as many
places of decimals as correspond to the order of accu-

racy aimed at.

Whenever, then, a commensurable number h really

associated with any natural phenomenon, there is

necessarily a noteworthy circumstance involved in the

fact, and it means something quite definite and ulti-

mately ascertainable. Every discontinuity that can be

detected and counted is an addition to knowledge. It

not only means the discovery of natural units instead

of being dependent on artificial ones, but it throws

light also on the nature of phenomena themselves.

P'or instance :

—

The ratio between the velocity of light and the

inverted square root of the product of the electric and
magnetic constants was discovered by Clerk Maxwell
to be I ; and a new volume of physics was by that

discovery opened.
Dalton found that chemical combination occurred

between quantities of different substances specified by
certain whole or fractional numbers ; and the atomic

theory of matter sprang into substantial though at

first infantile existence.

The hypothesis of Prout, which in some modified

form seems likely to be substantiated, is that all

atomic weights are commensurable numbers ; in which
case there must be a natural fundamental unit under-

lying, and in definite groups composing, the atoms
of every form of matter.

The small number of degrees of freedom of a mole-
cule, and the subdivision of its total energy into equal

parts corresponding thereto, is a theme not indeed
without difficulty but full of importance. It is re-

sponsible for the suggestion that energy too may be
atomic

!

Mendelejeff's series again, or the detection of a
natural grouping of atomic weights in families of
seven, is another example of the significance of
number.

Electricity was found by Faraday to be numerically
connected with quantity of matter ; and the atom of
electricity began its hesitating but now brilliant career.

Electricity itself

—

i.e., electric charge—strangely
enough has proved itself to be atomic. There is a
natural unit of electric charge, as suspected by Fara-
day and Maxwell and named by Johnstone Stonev.
Some of the electron's visible effects were studied by
Crookcs in a vacuum ; and its weighing and measur-
ing by J. J. Thomson were announced to the British

.Association meeting at Dover in iSgq—a fitting pre-
lude to the twentieth century.

.An electron is the natural unit of negative elec-

tricity, and it may not be long before the natural unit
of positive electricity is found too. But concerning
the nature of the positive unit there is at present some
division into opposite camps. One school prefers to
regard the unit of positive electricity as a homo-
geneous sphere, the size of an atom, in which elec-

trons revolve in simple harmonic orbits and constitute
nearly the whole effective mass. Another school,
while appreciative of the simplicity and ingenuity and
beauty of the details of this conception, and the skill

with which it has been worked out, vet thinks the
evidence more in favour of a minute central positive

NO. 2289, VOL. 92]

nucleus, or nucleus-group, of practically atomic mass

;

with electrons, larger

—

i.e. less concentrated—and
therefore less massive than itself, revolving round it

in astronomical orbits. While from yet another point

of view it is insisted that positive and negative elec-

trons can only differ skew-symmetrically, one being
like the image of the other in a mirror, and that the

mode in which they are grouped to form an atom
remains for future discovery. But no one doubts that

electricity is ultimately atomic.

Even magnetism has been suspected of being
atomic, and its hypothetical unit has been named in

advance the magneton ; but I confess that here I have
not been shaken out of the conservative view.

We may express all this as an invasion of number
into unsuspected regions.

Biology may be said to be becoming atomic. It

has long had natural units in the shape of cells and
nuclei, and some discontinuity represented by body-

boundaries and cell-walls ; but now, in its laws of

heredity as studied by Mendel, number and discon-

tinuity are strikingly apparent among the reproductive

cells, and the varieties of offspring admit of numeri-

cal specification and prediction to a surprising extent

;

while modification by continuous variation, which
seemed to be of the essence of Darwinism, gives place

to, or at least is accompanied by, mutation, with

finite and considerable and in appearance discon-

tinuous change.
So far from Nature not making jumps, it becomes

doubtful if she does anything else. Her hitherto

placid course, more closely examined, is beginning to

look like a kind of steeplechase.

Yet undoubtedly continuity is the backbone of

evolution, as taught by all biologists—no artificial

boundaries or demarcations between species—a con-

tinuous chain of heredity from far below the amceba
up to mau. Actual continuity of undying germ-
plasm, running through all generations, is taught

likewise ; though a strange discontinuity between this

persistent elenient and its successive accessory bodv-

plasms—a discontinuity which would convert indi-

vidual organisms into mere temporary accretions^ or

excretions, with no power of influencing or conveying

experience to their generating cells—is advocated by

one school.

Discontinuity does not fail to e.xercise fascination

even in pure mathematics. Curves are invented which

have no tangent or differential coefficient, cun'es

which consist of a succession of dots or of twists;

and the theory of commensurable numbers seems to

be exerting a dominance over philosophic mathe-

matical thought as well as over physical problems.

And not only these fairly accepted results are

prominent, but some more difficult and unexpected

theses in the same direction are being propounded,

and the atomic character of energy is advocated. We
had hoped to be honoured by the presence of Prof.

Planck, whose theory of the quantum, or indivisible

unit or atom of energy, excites the greatest interest,

and bv some is thought to hold the field.

Then again radiation is showing signs of becoming

atomic or discontinuous. The corpuscular theory of

radiation is bv no means so dead as in my youth

we thought it was. Some radiation is certainly

corpuscular, and even the ethereal kind shows indica-

tions, which may be misleading, that it is spotty, or

locally concentrated into points, as if the wave-front

consisted of detached specks or patches; or as J. J.

Thomson savs, " the wave-front must be more
analogous to bright specks on a dark ground than

to a uniformly illuminated surface," thus suggesting

that the sther may be fibrous in structure, and that

a wave runs along lines of electric force; as the
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genius of Faraday surmised might be possible, in liis

"Thoughts on Ray Vibrations." Indeed, Newton
guessed sometliing of the same liind, I fancy, when
he superposed ether-pulses on his corpuscles.

Whatever be the truth in this matter, a discussion

on radiation, of extreme weight and interest, though
likewise of great profundity and technicality, is

expected on Friday in Section A. We welcome Prof.

Lorentz, Dr. Arrhenius, Prof. Langevin, Prof. Prings-
heim. Prof. R. W. Wood, and others, some of whom
have been specially invited to England because of the

important contributions which they have made to the

subject-matter of this discussion.

Why is so much importance attached to radiation ?

Because it is the best-known and longest-studied

link between matter and aether, and the only property

we are acquainted with that affects the unmodified
great mass of aether alone. Electricity and magnet-
ism are associated with the modifications or singu-

larities called electrons ; most phenomena are

connected still more directly with matter. Radiation,

however, though excited by an accelerated electron,

is subsequently let loose in the Eether of space,

and travels as a definite thing at a measurable and
constant pace—a pace independent of everything so

long as the aether is free, unmodified and unloaded by
matter. Hence radiation has much to teach us, and
we have much to learn concerning its nature.

How far can the analogy of granular, corpuscular,

countable, atomic, or discontinuous things be pressed?

There are those who think it can be pressed very

far. But to avoid misunderstanding, let me state,

for what it may be worth, that I myself am an up-

holder of ultimate Continuity, and a fervent believer

in the aether of space.

We have already learnt something about the aether

;

and although there may be almost as many varieties

of opinion as there are people qualified to form one,

in my view we have learnt as follows :

The aether is the universal connecting medium which
binds the universe together, and makes it a coherent
whole instead of a chaotic collection of independent
isolated fragments. It is the vehicle of transmission

of all manner of force, from gravitation down to

cohesion and chemical affinity ; it is therefore the

storehouse of potential energy.

Matter moves, but aether is strained.

What we call elasticity of matter is only the result

of an alteration of configuration due to movement and
readjustment of particles, but all the strain and stress

are in the aether. The aether itself does not move,
that is to say it does not move in the sense of loco-

motion, though it is probably in a violent state of

rotational or turbulent motion in its smallest parts;

and to that motion its exceeding rigidity is due.

As to its density, it must be far greater than that

of any form of matter, millions of times denser than
lead or platinum. Yet matter moves through it with
perfect freedom, without any friction or viscosity.

There is nothing paradoxical in this : viscosity is not
a function of density ; the two are not necessarily

connected. When a solid moves through an alien

fluid it is true that it acquires a spurious or apparent
extra inertia from the fluid it displaces ; but, in the

case of matter and aether, not only is even the densest
matter excessively porous and discontinuous, with vast

interspaces in and among the atoms, but the con-

stitution of matter is such that there appears to be
no displacement in the ordinary sense at all ; the

aether is itself so modified as to constitute the matter
in some way. Of course, that portion moves, its

inertia is what we observe, and its amount depends
on the potential energy in its associated electric field,

but the motion is not like that of a foreign bodv, it

is that of some inherent and merely individualised
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portion of the stuff itself. Certain it is that the aether

exhibits no trace of viscosity.^

Matter in motion, aether under strain, constitute the
fundamental concrete things we* have to do with in

physics. The first pair represent kinetic energy, the

second potential energy ; and all the activities of the
material universe are represented by alternations from
one of these forms to the other.

Whenever this transference and transformation of

energy occur, work is done, and some effect is pro-

duced, but the energy is never diminished in quan-
tity : it is merely passed on from one body to another,
always from aether to matter, or vice versa—except
in the case of radiation, which simulates matter—and
from one form to another.
The forms of energy can be classified as either a

translation, a rotation, or a vibration of pieces of

matter of different sizes, from stars and planets down
to atoms and electrons ; or else an aethcreal strain

which in various different ways is manifested by the
behaviour of such masses of matter as appeal to our
senses.^

Some of the facts responsible for the suggestion
that energy is atomic seem to me to depend on the
discontinuous nature of the structure of a material
atom, and on the high velocity of its constituent

particles. The apparently discontinuous emission of

radiation is, I believe, due to features in the real

discontinuity of matter. Disturbances inside an atom
appear to be essentially catastrophic; a portion is

liable to be ejected with violence. There appears to

be a critical velocity below which ejection does not
take place ; and, when it does, there also occurs a
sudden rearrangement of parts which is presumably
responsible for some perceptible ethereal radiation.

Hence it is, I suppose, that radiation comes off in

gushes or bursts ; and hence it appears to consist

of indivisible units. The occasional phenomenon of

new stars, as compared with the steady orbital motion
of the millions of recognised bodies, may be sug-
gested as an astronomical analogue.
The hypothesis of quanta was devised to reconcile

the law that the energy of a group of colliding mole-
cules must in the long' run be equally shared among
all their degrees of freedom, with the observed fact

that the energy is really shared into only a small
number of equal parts. For if vibration-possibilities

have to be taken into account, the number of degrees
of molecular freedom must be very large, and energy
shared among them ought soon to be all frittered

away ; whereas it is not. Hence the idea is suggested
that minor degrees of freedom are initially excluded
from sharing the energy, because they cannot be sup-
plied with less than one atom of it.

I should prefer to express the fact by saying that
the ordinary encounters of molecules are not of a
kind able to excite atomic vibrations, or in any way
to disturb the a?ther. Spectroscopic or luminous vibra-
tions of an atom are excited only by an exceptionally
violent kind of collision, which may be spoken of as
chemical clash ; the ordinary molecular orbital en-
counters, always going on at the rate of millions a
second, are ineffective in that respect, except in the
case of phosphorescent or luminescent substances.
That common molecular deflections arc ineffective is

certain, else all the energy would be dissipated or
transferred from matter into the aether; and the
reasonableness of their radiative inefficiency is not far

to seek, when we consider the comparatively leisurely
character of molecular movements, at speeds com-
parable with the velocity of sound. Admittedly, how-

i For details of my experiment on this subject see Phil. Trans. Roy. Sec'
for i8g3 and 1897; or a very abbreviated reference to it, and to the other
matters above-mentioned, in my small book "The Ether of Space."

* See, in the Philosophical Magazine for 1879, my article on a classifica-
tion of the forms of energy.
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ever, the effective rigidity of molecules must be com-
plete, otherwise the sharing of energy must ultimately

occur. They do not seem able to be set vibrating by
anything less than a certain minimum stimulus ; and
that is the basis for the theory of quanta.

Quantitative applications of Planck's theory, to

elucidate the otherwise shaky stabiUty of the astro-

nomically constituted atom, have been made ; and the

agreement between results so calculated and those

observed, including a determination of series of

spectrum lines, is very remarkable. One of the latest

contributions to this subject is a paper by Dr. Bohr
in The Philosophical Magazine for July this year.

To show that I am not exaggerating the modern
tendency towards discontinuity, I quote, from M.
Poincard's " Dernieres Pensees," a proposition which
he announces in italics as representing a form of

Prof. Planck's view of whicli he apparently approves :

—

" A physical system is susceptible of a finite number
only of distinct conditions ; it jumps from one of these

fonditions to another without passing through a con-

tinuous series of intermediate conditions."

Also this from Sir Joseph Larmor's preface to

Poincare's " Science and Hypothesis":

—

"Still more recently it has been found that the

good Bishop Berkeley's logical jibes against the New-
tonian ideas of fluxions and limiting ratios cannot be
adequately appeased in the rigorous mathematical
conscience, until our apparent continuities are resolved
mentally into discreet aggregates which we only
partially apprehend. The irresistible impulse to

atomise everything thus proves to be not merely a
disease of the physicist : a deeper origin, in the nature
of knowledge itself, is suggested."
One very valid excuse for the prevalent attitude

is the astonishing progress that has been made in

actually seeing or almost seeing the molecules, and
studying their arrangement and distribution.

The laws of gases have been found to appiv to

emulsions and to fine powders in suspension, of
which the Brownian movement has long been known.
This movement is caused by the orthodox molecular
bombardment, and its average amplitude exactly
represents the theoretical mean free path calculated
from the "molecular weight" of the relativelv
gigantic particles. The behaviour of these micro-
scopically visible masses corresponds closely and
<)uantitatively with what could be predicted for them
as fearfully heavy atoms, on the kinetic theorv of
gases; they may indeed be said to constitute a' gas
with a gram-molecule as high as 200,000 tons ; and,
what is rather important as well as interesting, they
tend visibly to verify the law of equipartition of
energy even in so extreme a case, when that law is

properly stated and applied.
Still more remarkable—the application of X-rays to

display the arrangement of molecules in crystals, and
ultimately the arrangement of atoms in molecules,
as initiated by Prof. Laue with Drs. Friedrich and
Knipping, and continued by Prof. Bragg and his
son and by Dr. Tutton, constitute a series of re-
searches of high interest and promise. By this means
many of the theoretical anticipations of our country-
man, Mr. William Barlow, and—working with him
—Prof. Pope, as well as of those distinguished
crystallographers von Groth and von Fedorow, have
Tjeen confirmed in a striking way. These brilliant
researches, which seem likely to constitute a branch
of physics in themselves, and which are being con-
tinued by Messrs. Moseley and C. G. Darwin, ai.d
by Mr. Keene and others, may be called an apotheosis
of the atomic theory of matter.

One other controversial topic I shall touch upon
"m the domain of physics, though I shall touch upon
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it lightly, for it is not a matter for easy reference
as yet. If the Principle of Relativity in an extreme
sense establishes itself, it seems as if even time would
become discontinuous and be supplied in atoms, as
money is doled out in pence or centimes instead of
continuously ; in which case our customary existence
will turn out to be no more really continuous than
the events on a kinematograph screen, while that
great agent of continuity, the aether of space, will

be relegated to the museum of historical curiosities.

In that case differential equations will cease to

represent the facts of nature, they will have to be
replaced by finite differences, and the most funda-
mental revolution since Newton will be inaugurated.
Now in all the debateable matters of which I have

indicated possibilities I want to urge a conservative
attitude. I accept the new experimental results on
which some of these theories—such as the principle

of relativity—are based, and am profoundly interested

in them, but I do not feel that they are so revolu-

tionary as their propounders think. I see a way to

retain the old and yet embrace the new, and I

urge moderation in the uprooting and removal of

landmarks.
And of these the chief is Continuity. I cannot

imagine the exertion of mechanical force across empty
space, no matter how minute ; a continuous medium
seems to me essential. I cannot admit discontinuity

in either space or time, nor can I imagine any sort

of experiment which would justify such a hypothesis.

For surelv we must realise that we know' nothing
experimental of either space or time, we cannot
modify them in any way. We make experiments on
bodies, and only on bodies, using "body" as an
exceedingly general term.
We have no reason to postulate anything but con-

tinuitv for space and time. We cut them up into

conventional units for convenience' sake, and those

units we can count ; but there is really nothing atomic
or countable about the things themselves. We can

count the rotations of the earth, or the revolutions of

an electron, or the vibrations of a pendulum, or the

waves of light. All these are concrete and tractable

phvsical entities ; but space and time are ultimate

data, abstractions based on experience. We know
them through motion, and through motion only, and
motion is essentially continuous. We ought clearly to

discriminate between things themselves and our mode
of measuring them. Our measures and perceptions

may be affected by all manner of incidental and trivial

causes, and we may get confused or hampered by our

own movement ; but there need be no such complica-

tion in things themselves, any more than a landscape

is distorted by looking at it through an irregular

window-pane or from a travelling coach. It is an
ancient and discarded fable that complications intro-

duced by the motion of an observer are real com-
plications belonging to the outer universe.

Very well, then, what about the sether, is that in

the same predicament? Is that an abstraction, or

a mere convention, or is it a concrete physical entity

on which we can experiment?
Now it has to be freely admitted that it is exceed-

ingly difficult to make experiments on the aether. It

does not appeal to sense, and we know no means
of getting hold of it. The one thing we know
metrical about it is the velocity w-ith which it can

transmit transverse waves. That is clear and definite,

and thereby to my judgment it proves itself a

physical agent ; not, indeed, tangible or sensible, but

vet concretely real.

But it does elude our laboratory grasp. If we
rapidly move matter through it, hoping to grip it

and move it too, we fail ; there is no mechanical
connection. And even if w-e experiment on light,
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we fail too. So long as transparent matter is moving
relatively to us, light can be affected inside that

matter ; but when matter is relatively stationary to

matter nothing observable takes place, however fast

things may be moving, so long as they move together.

Hence arises the idea that motion with respe„t

to aether is meaningless ; and the fact that only
relative motion of pieces of matter with respect to

each other has so far been observed is the foundation
of the principle of relativity. It sounds simple
enough as thus stated, but in its developments it is

an ingenious and complicated doctrine embodying
surprising consequences which have been worked
out by Prof. Einstein and his disciples with con-

summate ingenuity.

What have I to urge against it? Well, in the first

place, it is only in accordance with common sense
that no effect of the first order can be observed with-

out relative motion of matter. An aether-stream
through our laboratories is optically and electrically un-
detectable, at least as regards first-order observation

;

this is clearly explained for general readers in my
book, "'The Ether of Space," chapter iv. But the
principle of relativity says more than that ; it says
that no effect of any order of magnitude can ever be
observed without the relative motion of matter.
The truth underlying this doctrine is that absolute

motion without reference to anything is unmeaning.
But the narrowing down of "anything" to mean any
piece of matter is illegitimate. The nearest approach
to absolut<' motion that we can physically imagine is

motion through or with respect to the aether of space.

It is natural to assume that the £ether is on the whole
stationary, and to use it as a standard of rest ; in

that sense motion with reference to it may be called

absolute, but in no other sense.

The principle of relativity claims that we can never
ascertain such motion : in other words it practically

or pragmatically denies the existence of the aether.

Everv one of our scientifically observed motions, it

says, are of the same nature as our popularly observed
ones, viz. motion of pieces of matter relatively to

each other ; and that is all that we can ever know.
Everything goes on—says the principle of relativity

—

as if the aether did not exist.

Now the facts are that no motion with reference to

the aether alone has ever yet been observed : there
are always curious compensating effects which just

cancel out the movement-terms and destroy or effec-

tively mask any phenomenon that might otherwise
be expected. When matter moves past matter
observation can be made ; but, even so, no consequent
locomotion of aether, outside the actually moving par-

ticles, can be detected.

(It is sometimes urged that rotation is a kind of

absolute motion that can be detected, even in isola-

tion. It can so be detected, as Newton pointed out;

but in cases of rotation matter on one side the axis is

moving in the opposite direction to matter on the

other side of the axis ; hence rotation involves relative

material motion, and therefore can be observed.')

To detect motion through aether we must use an
aethereal process. We may use radiation, and try

to compare the speeds of light along or across the

motion, or we might try to measure the speed, first

with the motion and then against it. But how are

we to make the comparison? If the time of emis-
sion from a distant source is cfiven by a distant clock,

that clock must be observed through a telescope, that
is by a beam of light : which is plainly a compensating
process. Or the light from a neighbouring source
can be sent back to us by a distant mirror ; when
again there will be compensation. Or the starting

of light from a distant terrestrial source may be
telegraphed to us, either with a wire or without;
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but it is the aether that conveys the message in either

case, so again there will be compensation. Elec-
tricity, magnetism, and light, are all effects of the
aether. •

Use cohesion, then ; have a rod stretching from
one place to another, and measure that. But cohesion

is transmitted by the sether too, if, as believed, it is

the universal binding medium. Compensation is

likely; compensation can, on the electrical theory of

matter, be predicted.

Use some action not dependent on aether, then.

Very well, where shall we find it?

To illustrate the difficulty I will quote a sentence
from Sir Joseph Larmor's paper before the Inter-

national Congress of Mathematicians at Cambridge
last year :

—

" If it is correct to say with Maxwell that all radia-

tion is an electrodynamic phenomenon, it is equally

correct to say with him that all electrodynamic rela-

tions between material bodies are established by the

operation, on the molecules of those bodies, of fields

of force which are propagated in free space as radia-

tion and in accordance with the laws of radiation,

from one body to the other."

The fact is, we are living in an epoch of some
very comprehensive generalisations. The physical

discovery of the twentieth century, so far, is the
electrical theory of matter. This is the great new
theory of our time ; it was referred to, in its philo-

sophical aspect, by Mr. Balfour in his presidential

address at Cambridge in 1904. We are too near it

to be able to contemplate it properly ; it has still to

establish itself and to develop in detail, but I antici-

pate that in some form or other it will prove true.''

Here is a briefest possible summary of the first

chapter (so to speak) of the electrical theory of

matter :

—

(i) Atoms of matter are composed of electrons—of

positive and negative electric charges.

(2) Atoms are bound together into molecules by
chemical affinity which is intense electrical attraction

at ultra-minute distances.

(3) Molecules are held together by cohesion, which
I for one regard as residual or differential chemical
affinity over molecular distances.

(4) Magnetism is due to the locomotion of elec-

trons. There is no magnetism without an electric

current, atomic or otherwise. There is no electric

current without a moving electron.

(5) Radiation is generated by every accelerated

electron, in amount proportional to the square of its

acceleration; and there is no other kind of radiation,

except indeed a corpuscular kind ; but this depends
on the velocity of electrons and therefore again can
only be generated by their acceleration.

The theory is bound to have curious consequences

;

and already it has contributed to some of the up-
rooting and uncertainty that I speak of. For, if it

be true, every material interaction will be electrical,

i.e. aethereal; and hence arises our difficulty. Every
kind of force is transmitted by the sether, and hence,

so long as all our apparatus is travelling together at

one and the same pace, we have no chance of detect-

ing the motion. That is the strength of the principle

of relativity. The changes are not zero, but they
cancel each other out of observation (Nature,
vol. xlvi., p. 165, 1892).

Many forms of statement of the famous Michelson-
Morley experiment are misleading. It is said to

prove that the time taken by light to go with the

asther stream is the same as that taken to go against
or across it. It does not show that. What it shows
is that the time taken by light to travel to and fro

4 For a eeneral introductory
Romanes lecture for 1903 (Clarend
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on a measured interval fixed on a rigid bloctc of

matter is independent of the aspect of that bloclc with
respect to any motion of the earth through space.

A definite and most interesting result : but it may be,

and often is, interpreted loosely and too widely.

It is interpreted too widely, as I think, when Prof.

Einstein goes on to assume that no non-relative

motion of matter can be ever observed even when
light is brought into consideration. The relation of

light to matter is very curious. The wave front of a
progressive wave simulates many of the properties

of matter. It has energy, it has momentum, it exerts

force, it sustains reaction. It has been described as

a portion of the mass of a radiating body—which gives

it a curiously and une.xpectedly corpuscular "feel."

But it has a definite velocity. Its velocity in space

relative to the a.'thcr is an absolute constant indepen-

dent of the motion of the source. This would not be
true for corpuscular light.

Hence I hold that here is something with which
our own motion may theoretically be compared ; and
1 predict that our motion through the aether will some
jav be detected by help of this very fact—by com-
paring our speed with that of light : though the old

astronomical aberration, which seemed to make the

comparison easy, failed to do so quite simply, because
it is complicated by the necessity of observing the

position of a distant source, in relation to which the
earth is moving. If the source and observer are

moving together there is no possibility of observing
aberration. Nevertheless, I maintain that when
matter is moving near a beam of light we may be able
to detect the motion. For the velocity of light in

space is no function of the velocity of the source, nor
of matter near it ; it is quite unaffected by source or
receiver. Once launched it travels in its own way.
If we are travelling to meet it, it will be arriving at
us more quickly; if we travel away from it, it will

reach us with some lag. .And observation of the
acceleration or retardation is made by aid of Jupiter's
satellites. We have there the dial of a clock, to or
from which w-e advance or recede periodically. It

gains while we approach it, it loses while we recede
from it, it keeps right time when we are stationary
or only moving across the line of sight.

But then, of course, it does not matter whether
Jupiter is standing still and we are moving, or vice
versa : it is a case of relative motion of matter again.
So it is if we observe a Doppler effect from the right-
and left-hand limbs of the rotating sun. True, and
if we are to permit no relative motion of matter we
must use a terrestrial source, clamped to the
earth as our receiver is. And now we shall observe
nothing.
But not because there is nothing to observe. Lag

must really occur if we are running away from the
light, even though the source is running after us at
the same pace ; unless we make the assumption—true
only for corpuscular light—that the velocitv of light
is not an absolute thing, but is dependent on the speed
of the source. With corpuscular light there is nothing
to observe ; with wave light there is something, but
we cannot observe it.

But if the whole solar .system is moving through
the aether I see no reason why the relative aether drift

should not be observed by a differential residual effect

in connection with Jupiter's satellites or the right and
left limbs of the sun. The effect must be too small
to observe without extreme precision, but theoreticallv
it ought to be there. Inasmuch, however, as relative
motion of matter with respect to the observer is in-

volved in these effects, it may be held that the detection
of a uniform drift of the solar system in this way is

not contrary to the principle of relativity. It is con-
trary to some statements of that principle ; and the
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cogency of those statements breaks down, I think,
whenever they include the velocity of light ; because
there we really have something absolute (in the onlv
sense in which the term can have a physical mean-
ing) with which we can compare our own motions,
when we have learnt how.
But in ordinary astronomical translation—trans-

lation as of the earth in its orbit—all our
instruments, all our standards, the whole contents of
our laboratory, are moving at the same rate in the
same direction ; under those conditions we cannot
expect to observe anything. Clerk .Maxwell went so
far as to say that if every particle of matter simul-
taneously received a graduated blow so as to produce
a given constant acceleration all in the same dir^^c-

tion, we should be unaware of the fact. He did not
then know all that we know about radiation. But
apart from that, and limiting ourselves to compara-
tively slow changes of velocity, our standards will

inevitably share whatever change occurs. So far as
observation goes, everything will be practically as if

no change had occurred at all ; though that may not
be the truth. All that experiment establishes is that

there have so far always been compensations ; so that

the attempt to observe motion through the aether is

being given up as hopeless.

Surely, however, the minute and curious compensa-
tions cannot be accidental, they must be necessary?
Yes, they are necessary ; and I want to say why.
Suppose the case were one of measuring thermal
expansion ; and suppose everything had the same
temperature and the same expansibility ; our standards
would contract or expand with everything else, and
we could observe nothing; but expansion would occur
nevertheless. That is obvious, but the following
assertion is not so obvious. If everything in the
Universe had the same temperature, no matter what
that temperature was, nothing would be visible at all

;

the external world, so far as vision went, would not
appear to e.xist. Visibility depends on radiation, on
differential radiation. We must have differences to

appeal to our senses, they are not constructed for

uniformity.
It is the extreme omnipresence and uniformity and

universal agency of the aether of space that makes
it so difficult to observe. To observe anvthing you
must have differences. If all actions at a distance
are conducted at the same rate through the aether,

the travel of none of them can be observed. Find
something not conveyed by the aether, and there is

a chance. But then every physical action is trans-
mitted by the aether, and in every case by means
of its transverse or radiation-like activity.

Except perhaps Gravitation. That may give us a
clue some day, but at present we have not been
able to detect its speed of transmission at all. No
plan has been devised for measuring it. Nothing
short of the creation or destruction of matter seems
likely to serve : creation or destruction of the gravita-
tional unit, whether it be an atom or an electron,

or whatever it is. Most likely the unit of weight
is an electron, just as the unit of mass is.

The so-called non-Newtonian Mechanics, with mass
and shape a function of velocity, is an immediate
consequence of the electrical theory of matter. The
dependence of inertia and shape on speed is a genuine
discovery, and, I believe, a physical fact. The Prin-
ciple of Relativity would reduce it to a conventional
fiction. It would seek to replace this real change in

matter by imaginary changes in time. But surelv
we must admit that Space and Time are essentiallv

unchangeable : they are not at the disposal even of
mathematicians; though it is true that Pope Gregorv,
or a Daylight-saving Bill, can play with our units,

can turn the 3rd of October in any one year into the
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14th, or can make the sun South somLtimos at eleven

o'clock sometimes at twelve.-^

But the changes of dimension and mass due to

velocity are not conventions but realities ; so I urge,
on the basis of the electrical theory of matter. The
Fitzgerald-Lorentz liypothesis I have an affection for.

I was present at its birth. Indeed, 1 assisted at its

birth; for it was in my study at 21 Waverley Road,
Liverpool, with Fitzgerald in an armchair, and while
1 was enlarging on the difficulty of reconciling the
then new Michelson experiment with the theory of

astronomical aberration and with other known facts,

that he made his brilliant surmise :

—
" Peihaps the

stone slab was affected by the motion." I rejoined
that it was a_ 45° shear that was needed. To which
he replied, "Well, that's all right—a simple distor-

tion." And very .soon he said, "And I believe it

occurs, and that the Michelson experiment demon-
strates it." .\ shortening long-ways, or a lengthen-
ing cross-ways would do what was wanted.

.\nd is such a hypothesis gratuitous? Not at all:

in the light of the electrical theory of matter such an
effect ought to occur. The amount required by the
experiment, and given by the theory, is equivalent to

a shrinkage of the earth's diameter by rather less

than three inches, in the line of its orbital motion
through the aether of space. An oblate spheroid with
the proper eccentricity has all the simple geoinetrical

properties of a stationary sphere ; the eccentricity de-

pends in a definite way on speed, and becomes con-
siderable as the velocity of light is approached.

All this Profs. Lorentz and Larmor very soon after,

and quite independently, perceived; though this is

only one of the minor achievements in the electrical

theory of matter which we owe to our distinguished
visitor Prof. H. A. Lorentz.
The key of the position, to my mind, is the nature

of cohesion. I regard cohesion as residual chemical
affinity, a balance of electrical attraction over repul-
sion between groups of alternately charged molecules.
Lateral electrical attraction is diminished by motion

;

so is lateral electric repulsion. In cohesion both are
active, and they nearly balance. At anything but
molecular distance they quite balance, but at molecular
distance attraction predominates. It is the diminu-
tion of the predominant partner that will be felt.

Hence while longitudinal cohesion, or cohesion in the
direction of motion, remains unchanged, lateral

cohesion is less; so there will be distortion, and a
unit cube x, y. z moving along x with velocity «
becomes a parallelopiped with sides i/fc^, k, k ; where
I /fc'= i — n-/v-.^

The electrical theory of matter is a positive achieve-
ment, and has positive results. By its aid we make
experiments which throw light upon the relation
between matter and the aether of space. The prin-

ciple of relativity, which seeks to replace it, is a
principle of negation, a negative proposition, a state-

ment that observation of certain facts can never be
made, a denial of any relation between matter and
aether, a virtual denial that the aether exists. Whereas
if we admit the real chancfcs that go on by reason
of rapid motion, a whole field is open for discovery;
it is even possible to investigate the changes in shape
of an electron—appallingly minute though it is—as it

approaches the speed of light ; and properties belong-

5 In the historical case of governmental interference with the calendar, no
wonder the populace rebelled. Su-ely someone m'^ht have explained to the

authorities that dropping leap vear for the greater rart of a century would
do all that was wanted, and that the horrible inconvenience of upsetting all

engaeenientsand shortening a single year by eleven days could he avoided.
t> Different modes of estimating the chanee give slightly different results ;

some involve a compression as well as a distortion—in faf-t the strain asso-

ciated with the name of Thomas Young ; the details are tather comulicated
and this is not the plar* to discuss them A pure shear, of magnitude
specified in the text, is simplest, it is in accord with all the experime'ilal

facts—including some careful measurements by Bucherer—and I rather
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ing to the aether of space, evasive though it be, can-
not lag far behind.
Speaking as a physicist, I must claim the aether as

peculiarly our own domain. The study of molecules
we share with the chemist, an4 matter in its various
forms is investigated by all men of science, but a
study of the aether of space belongs to physics only.

I am not alone in feeling the fascination of this por-
tentous entity. Its curiously elusive and intangible
character, combined with its universal and unifying
permeance, its apparently infinite extent, its definite

and perfect properties, make the aether the most
interesting, as it is by far the largest and most funda-
mental, ingredient in the material cosmos.
As Sir J.J. Thomson said at Winnipeg

—

"The ffither is not a fantastic creation of the specu-
lative philosopher; it is as essential to us as the air

we breathe. . . . The study of this all-pervading sub-
stance is perhaps the most fascinating and important
duty of the physicist."

Matter it is not, but material it is ; it belongs to

the material universe, and is to be investigated by
ordinary metliods. But to say this is by no means
to deny that it may have mental and spiritual func-
tions to subserve in some other order of existence, as
matter has in this.

The aether of space is at least the great engine of
continuity. It may be much more, for without it

there could hardly be a material universe at all.

Certainly, however, it is essential to continuity; it is

the one all-permeating substance that binds the whole
of the particles of matter together. It is the uniting
and binding medium without which, if matter could
exist at all, it could exist only as chaotic and isolated

fragments : and it is the universal medium of com-
munication bctw'een worlds and particles. And yet it

is possible for people to deny its existence, because it

is unrelated to any of our senses, except sight—and
to that only in an indirect and not easily recognised
fashion.

To illustrate the thorough way in which we may be
unable to detect what is around us unless it has some
link or bond which enables it to make appeal, let me
make another quotation from Sir J. J. Thomson's
address at Winnipeg in iqocj. He is leading up to

the fact that even single atoms, provided they are
fully electrified with the proper atomic charge, can be
detected by certain delicate instruments—their field of

force bringing them within our ken—whereas a whole
crowd of unelectrified ones would escape observation.

"The smallest quantity of unelectrified matter ever
detected is probably that of neon, one of the inert

gases of the atmosphere. Prof. Strutt has shown that

the amount of neon in 1/20 of a cubic centimetre of

the air at ordinary pressures can be detected by the
spectroscope ; Sir William Ramsay estimates that the

neon in the air only amounts to one part of neon in

100,000 parts of air, so that the neon in 1/20 of a
cubic centimetre of air would only occupy at atmo-
spheric pressure a volume of half a millionth of a

cubic centimetre. When stated in this form the quan-
tity seems exceedingly small, but in this small volume
there are about ten million million molecules. Now
the population of tlie earth is estimated at .ibout

fifteen hundred millions, so that the smallest number
of molecules of neon we can identify is about 7000
times the population of the earth. In other words,
if we had no better test for the existence of <i man
than we have for that of an unelectrified molecule we
should come to the conclusion that the earth is un-
inhabited."
The parable is a striking one, for on these lines it

might legitimately be contended that w-e have no
right to say positively that even space is uninhabited.

All we can safelv sav is that we have no means of
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delecting the existence of non-planetary immaterial
dwellers, and that unless they have some link or bond
with the material they must always be physically

beyond our ken. We may therefore for practical

purposes legitimately treat them as non-existent until

such link is discovered, but we should not dogmatise
about them. True agnosticism is legitimate, but not

the dogmatic and positive and gnostic variety.

But I hold that science is incompetent to make com-
prehensive denials, even about the aether, and that it

goes wrong when it makes the attempt. Science
should not deal in negations : it is strong in affirma-

tions, but nothing based on abstraction ought to pre-

sume to deny outside its own region. It often

happens that things abstracted from and ignored by
one branch of science may be taken into consideration

by another :

—

Thus, chemists ignore the sether.

Mathematicians may ignore experimental diflicul-

ties.

Physicists ignore and exclude live things.

Biologists exclude mind and design.
Psychologists may ignore human origin and human

destiny.

Folk-lore students and comparative mythologists
need not trouble about what modicum of truth there
"iay be in the legends which they are collecting and

^tematising.

And microscopists may ignore the stars.

Vet none of these ignored things should be denied.

Denial is no more infallible than assertion. There
are cheap and easy kinds of scepticism, just as there
are cheap and easy kinds of dogmatism; in fact,

scepticism can become viciously dogmatic, and science
has to be as much on its guard against personal pre-

dilection in the negative as in the positive direction.

.\n attitude of universal denial may be very superficial.
" To doubt everything or to believe everything are

two equally convenient solutions ; both dispense with
the necessity of reflection."

All intellectual processes are based on abstraction.
For instance, history must ignore a great multitude
of facts in order to treat any intelligently : it selects.

So does art ; and that is why a drawing is clearer

than reality. Science makes a diagram of reality,

displaying the works, like a skeleton clock.

Anatomists dissect out the nervous system, the blood
vessels, and the muscles, and depict them separately
—there must be discrimination for intellectual grasp
—but in life they are all merged and co-operating
together ; they do not really work separately, though
they may be studied separately. A scalpel dis-

criminates : a dagger or a bullet crashes through
everything. That is life—or rather death. The laws
of nature are a diagrammatic framework, analvsed or
abstracted out of the full comprehensiveness of
reality.

Hence it is that science has no authority in denials.
To deny effectively needs much more comprehensive
knowledge than to assert. And abstraction is essenti-
ally not comprehensive : one cannot have it both
ways. .Science employs the methods of abstraction,
and thereby makes its discoveries.
The reason why some physiologists insist so strenu-

ously on the validity and self-sufficiency of the laws
of physics and chemistry, and resist the temptation
to appeal to unknown causes—even though the
guiding influence and spontaneity of living things
are occasionally conspicuous as well as inexplicable

—

is that they are keen to do their proper work ; and
their_ proper work is to pursue the laws of ordinarv
physical Energy into the intricacies of " colloidal
electrolytic structures of great chemical complexity"
and to study its behaviour there.
What we have clearly to grasp, on their testimony,
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is that for all the terrestrial manifestations of life

the ordinary physical and chemical processes have to
serve. There are not new laws for living matter,
and old laws for non-living, the laws are the same

;

or if ever they differ, the burden of proof rests on
him who sustains the difference. The conservation of
energy, the laws of chemical combination, the laws
of electric currents, of radiation, &c., &c.—all the
laws of chemistry and physics—may be applied with-
out hesitation in the organic domain. Whether they
are sufficient is open to question, but as far as they
go they are necessary ; and it is the business of the
physiologist to seek out and demonstrate the action
of those laws in every vital action.
This is clearly recognised by the leaders, and in

the definition of physiology by Burdon Sanderson he
definitely limited it to the study of "ascertainable
characters of a chemical and physical type." In his
address to the Subsection of .Anatomy and Physiology
at York in 1881 he spoke as follows :

—

" It would give you a true idea of the nature of the
great advance which took place about the middle of
this century if I were to define it as the epoch of the
death of 'vitalism.' Before that time, even the
greatest biologists

—

e.g. J. Muller—recognised that
the knowledge biologists possessed both of vital and
physical phenomena was insufficient to refer both to
a common measure. The method, therefore, was to

study the processes of life in relation to each other
only. Since that time it has become fundamental in

our science not to regard any vital process as under-
stood at all unless it can be brought into relation
with physical standards, and the methods of physio-
logy have been based exclusively on this principle.

The most efficient cause [conducing to the change]
was the progress which had been made in physics and
chemistry, and particularly those investigations which
led to the establishment of the doctrine of the con-
servation of energy. . . .

" Investigators who are now working with such
earnestness in all parts of the world for the advance
of physiology, have before them a definite and well-
understood purpose, that purpose being to acquire an
exact knowledge of the chemical and physical pro-
cesses of animal life and of the self-acting machinery
by which they are regulated for the general good of
the organism. The more singly and straightforwardly
we direct our efforts to these ends, the sooner we
shall attain to the still higher purpose—the effectual

application of our knowledge for the increase of
human happiness."

Prof. Gotch, whose recent loss we have to deplore,
puts it more strongly :

—

" It is essentially unscientific," he says, "to say that
any physiological phenomenon is caused by vital

force."

I observe that by some critics I have been called

a vitalist, and in a sense I am ; but I am not a vitalist

if vitalism means an appeal to an undefined "vital

force " (an objectionable term I have never thought of

using) as against the laws of chemistry and physics.

Those laws must be supplemented, but need by no
means be superseded. The business of science is to

trace out their mode of action everywhere, as far and
as fully as possible ; and it is a true instinct which
resents the mediaeval practice of freely introducing
spiritual and unknown causes into working science.

In science an appeal to occult qualities must be illegi-

timate, and be a barrier to experiment and research

generally; as, when anything is called an act of God
—and when no more is said. The occurrence is left

unexplained. As an ultimate statement such a phrase
may be not only true but universal in its application.

But there are always proximate explanations which
may be looked for and discovered with patience. So,
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li,L;htning, earthquakes, and other potents are reduced
to natural causes. No ultimate explanation is ever
attained by science : proximate explanations only.

They are what it exists for; and it is the business of

I iLiitific men to seek them.
To attribute the rise of sap to vital force would bo

.ibsurd, it would be giving up the problem and stating

nothing at all. The way in which osmosis acts to

produce the remarkable and surprising efiect is dis-

coverable and has been discovered.

So it is always in science, and its progress began
when unknown causes were eliminated and treated

as non-existent. Those causes, so far as they exist,

must establish their footing by direct investigation

and research ; carried on in the first instance apart

from the long-recognised branches of science, until

lite time when they too have become sufficiently

definite to be entitled to be called scientific. Out-
landish territories may in time be incorporated as

states, but they must make their claim good and
become civilised first.

It is well for people to understand this definite

limitation of scope quite clearly, else they wrest the

splendid work of biologists to their own confusion

—

helped it is true by a few of the more robust or less

responsible theorisers, among those who should be
better informed and more carefully critical in their

philosophising utterances.

But, as is well known, there are more than a few-

biologists who, when taking a broad survey of their

subject, clearly perceive and teach that, before all the

actions of live things are fully explained, some hitherto

excluded causes must be postulated. Ever since the

time of J. R. Mayer it has been becoming more and
more certain that, as regards performance of work,
a living thing obeys the laws of physics, like every-

thing else ; but undoubtedly it initiates processes and
produces results that without it could not have oc-

curred—from a bird's nest to a' honeycomb, from a

deal box to a warship. The behaviour of a ship firing

shot and shell is explicable in terms of energy, but

the discrimination which it exercises between friend

and foe is not so explicable. There is plenty of

physics' and chemistry and mechanics about every
vital action, but for a complete understanding of it

something beyond physics and chemistry is needed.

.\nd life introduces an incalculable element.. The
vagaries of a fire or a cj'clone could all be predicted

by Laplace's calculator, given the initial positions,

velocities, and the law of acceleration of the mole-
cules ; but no mathematician could calculate the orbit

of a common house-fly. A physicist into whose
galvanometer a spider had crept would be liable to

get phenomena of a kind quite inexplicable, until he
discovered the supernatural, i.e., literally super-

physical, cause. I will risk the assertion that life

introduces something incalculable and purposeful amid
Uie laws of physics; it thus distinctly supplements
I hose laws, though it leaves them otherwise precisely

as they were and obeys them all.

We see only its effect, we do not see life itself.

Conversion of inorganic into organic is effected always
bv living organisms. The conversion under those con-

ditions certainly occurs, and the process may be
studied. Life appears necessary to the conversion

;

which clearly takes place under the guidance of life,

though in itself it is a physical and chemical process.

Manv laboratory conversions take place under th"

guidance of life, and, but for the experimenter, would
not have occurred.
Again, putrefaction, and fermentation, and purifica-

tion of rivers, and disease, are not purely and solely

chemical processes. Chemical processes they are, but
they are initiated and conducted by livine organisms.
Just when medicine is becoming biological, and when
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the hope of making the tropical belt of the earth
healthily habitable by energetic races is attracting the
attention of people of power, philosophising biologists

should not attempt to give \.\^vc science away to

chemistry and physics. Sections D and H and 1

and K are not really subservient to A and B. Biology
is an independent science, and it is served, not domin-
ated, by chemistry and physics.

Scientific men are hostile to superstition, and rightly

so, for a great many popular superstitions are both
annoying and contemptible

;
yet occasionally the term

may be wrongly applied to practices of which the

theory is unknown. To a superficial observer some
of the practices of biologists themselves must appear
grossly superstitious. To'combat malaria Sir Ronald
Ross does not indeed erect an altar ; no, he oils a
pond—making libation to its presiding genii. What
can be more ludicrous than the curious and evidently

savage ritual, insisted on by United States officers,

at that hygienically splendid achievement, the Panama
Canal—the ritual of punching a hole in every dis-

carded tin, w ith the object of keeping off disease

!

What more absurd, again—in superficial appearance
—than the practice of burning or poisoning a soil to

make it extra fertile

!

Biologists in their proper field are splendid, and
their work arouses keen interest and enthusiasm in

all whom they guide into their domain. Most of them
do their work by intense concentration, by narrow-
ing down their scope, not by taking a wide survey
or a comprehensive grasp. Suggestions of broader
views and outlying fields of knowledge seem foreign

to the intense worker, and he resents them. For his

own purpose he wishes to ignore them, and practically

he may be quite right. The folly of negation is not

his, but belongs to those who misinterpret or mis-
apply his utterances, and take him as a guide in a
region where, for the time at least, he is a stranger.

Not by such aid is the universe in its broader aspects

to be apprehended. If people in general were better

acquainted with science they would not make these

mistakes. They would realise both the learning and
the limitations, make use of the one and allow for

the other, and not take the recipe of a practical

worker for a formula wherewith to interpret the

universe.

What appears to be quite certain is that there can
be no terrestrial manifestation of life without matter.

Hence naturally they say, or they approve such sayings
as, " I discern in matter the promise and potency of

all forms of life." Of all terrestrial manifestations of

life, certainly. How else could it manifest itself save

through matter? "I detect nothing in the organism
but the laws of chemistry and physics," it is said.

Very vfell : naturally enough. That is what they are

after ; they are studying the physical and chemical
aspects or manifestations of life. But life itself—life

and mind and consciousness—they are not studying,

and they exclude them from their purview. Matter
is what appeals to our senses here and now ; material-

ism is appropriate to the material world ; not as a
philosophy but as a working creed, as a proximate
and immediate formula for guiding research. Every-
thing beyond that belongs to another region, and must
be reached by other methods. To explain the psvchical

in terms of physics and chemistrv is simply impos-
sible; hence there is a tendency to deny its existence,

save as an epiphenomenon. But all such philosophis-

ing is unjustified, and is really bad metaphysics.
So if ever in their enthusiasm scientific workers go

too far and say that the things they exclude from
study have no existence in the universe, we must
appeal against them to direct experience. We our-

selves are alive, we possess life and mind and con-

sciousness, we have first-hand experience of these
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things, quite apart from laboratory experiments.

They belong to the common knowledge of the race.

Births, deaths, and marriages are not affairs of the

biologist, but of humanity ; they went on before a

single one of them was understood, before a vestige

of science existed. We ourselves arc the laboratory

in which men of science, psychologists, and others

make experiments. They can formulate our processes

of digestion, and the material concomitants of will-

ing, of sensation, of thinking; but the hidden guiding
entities they do not touch.

So also if any philosopher tells you that you do not

exist, or that the external world does not exist, or

that you are an automaton without free will, that all

your actions are determined by outside causes, and
that you are not responsible—or that a bod)- cannot
move out of its place, or that Achilles cannot catch a
tortoise ; then in all those cases appeal must be made
to twelve average men, unsophisticated by special

studies. There is always a danger of error in inter-

preting experience, or in drawing inferences from it

;

but in a matter of bare fact, based on our own first-

hand experience, we are able to give a verdict. We
may be mistaken as to the nature of what we see.

Stars may look to us like bright specks in a dome,
but the fact that we see them admits of no doubt.

So also consciousness and will are realities of which
we are directly aware, just as directly as we are of

motion and force, just as clearly as we apprehend
the philosophising utterances of an Agnostic. The
process of seeing, the plain man does not understand

;

he does not recognise that it is a method of ethereal
telegraphy; he knows nothing of the aether and its

ripples, nor of the retina and its rods and cones, nor
of nerve and brain processes ; but he sees and he hears
and he touches, and he wills and he thinks and is

conscious. This is not an appeal to the mob as
against the philosopher, it is appeal to the experience
of untold ages as against the studies of a generation.
How consciousness became associated with matter,

how life exerts guidance over chemical and physical
forces, how mechanical motions are translated into
sensations—all these things are puzzling and demand
long study. But the fact that these things are so
admits of no doubt; and difficulty of explanation is

no argument against them. The blind man restored
to sight had no opinion as to how he was healed, nor
could he vouch for the moral character of the Healer,
but he plainly knew that whereas he was blind now
he saw-. About that fact he was the best possible
judge. So it is also with "this main miracle that
thou art thou. With power on thine own act and on
the world."
But although life and mind may be excluded from

ph\siology, they are not excluded from science. Of
course not. It is not reasonable to sav that things
necessarily elude investigation merelv because we do
not knock against them. Yet the mistake is some-
times made. The aether makes no appeal to sense,
therefore some are beginning to sav that it does not
exist. Mind is occasionally put into the same predica-
ment. Life is not detected in the laboratorv, save
in its physical and chemical manifestations; but we
may have to admit that it guides processes neverthe-
less. It may be called a catalytic agent.
To understand the action of life itself, the simplest

plan is not to think of a microscopic organism, or
any unfamiliar animal, but to make use of our own
experience as living beings. Any positive instance
serves to stem a comprehensive denial; and if the
reality of mind and guidance and plan is denied be-
cause they make no appeal to sense, then think how
the world would appear to an observer to whom the
existence of men was unknown and undiscoverable,

NO. 2289, "VOL. 92]

while yet all the laws and activities of nature went on
as they do now.

Suppose, then, that man made no appeal to the
senses of an observer of this planet. Suppose an out-
side observer could see all the events occurring in

the world, save only that he could not see animals
or men. He would describe what he saw much as
we have to describe the activities initiated by life.

If he looked at the Firth of Forth, for instance, he
would see piers arising in the water, beginning to

sprout, reaching across in strange manner till they
actually join or are joined by pieces attracted uj) from
below to complete the circuit (a solid circuit round
the current). He would see a sort of bridge or fila-

ment thus constructed, from one shore to the other,

and across this bridge insect-like things crawling and
returning for no very obvious reason.

Or let him look at the Nile, and recognise the

meritorious character of that river in promotinj;^ the

growth of vegetation in the desert. Then let him see

a kind of untoward' crystallisation growing across

and beginning to dam the beneficent stream. Blocks
fly to their places by some kind of polar forces ;

' we
cannot doubt " that it is by helio- or other tropism.

There is no need to go outside the laws of mechanics
and physics, there is no difficulty about supply of

energv—none whatever—materials in tin cans are con-

sumed which amply account for all the energy ; and
all the laws of physics are obeyed. The absence of

any design, too, is manifest ; for the effect of the

structure is to flood an area up-stream which might
have been useful, and to submerge a structure of

some beauty ; while down stream its effect is likely

to be worse, for it would block the course of the river

and waste it on the desert, were it not that fortu-

nately some leaks develop and a sufficient supply still

goes down—goes down, in fact, more equably than

before : so that the ultimate result is beneficial to

vegetation, and simulates intention.

If told concerning either of these structures that an
engineer, a designer in London, called Benjamin
Baker, had anything to do with it, the idea would be
preposterous. One conclusive argument is final

against such a superstitious hypothesis—he is not

there, and a thing plainly cannot act where it is not.

But although we, with our greater advantages, per-

ceive that the right solution for such an observer

would be the recognition of some unknown agency
or agent, it must be admitted that an explanation in

terms of a vague entity called vital force would be

useless, and might be so worded as to be misleading

;

whereas a statement in terms of mechanics and physics

could be clear and definite and true as far as it went,

though it must necessarily be incomplete.

And note that what we observe, in such understood

cases, is an interaction of mind and matter ; not

parallelism nor epiphenomenalism nor anything

strained or difficult, but a straightforward utilisation

of the properties of matter and energy for purposes

conceived in the mind, and executed bv muscles guided

by acts of will.

But, it will be said, this is unfair, for we knoiL

that there is design in the Forth Bridge or the Nile

Dam, we have seen the plans and understand the

agencies at work : we know that it was conceived

and guided by life and mind, it is unfair to

quote this as though it could simulate an automatic
process.

Not at all, say the extreme school of biologists

whom I am criticising, or ought to say if they were
consistent, there is nothing but chemistrv and physics

at work anywhere; and the mental activity apparently

demonstrated by those structures is onlv an illusion,

an epiphenomenon ; the laws of chemistrv and physics
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arc supreme, and they are suftkient to account tor

everything

!

Well, they account for things up to a point ; they
account in part for the colour of a sunset, for the
majesty of a mountain peak, foi the glory of animate
existence. But do they account for everything com-
pletely? Do they account for our own feeling of joy

and exaltation, for our sense of beauty, for the mani-
fest beauty existing throughout nature? Do not
these things suggest something higher and nobler
and more joyous, something for the sake of which
all the struggle for existence goes on ?

Surely there must be a deeper meaning involved
in natural objects. Orthodox explanations are only
partial, though true as far as they go. When we
examine each parti-coloured pinnule in a peacock's
tail, or hair in a zebra's hide, and realise that the
varying shades on each are so placed as to contribute
to the general design and pattern, it becomes exceed-
ingly difficult to explain how this organised co-opera-
tion of parts, this harmonious distribution of pigment
cells, has come about on merely mechanical prin-

ciples. It would be as easy to explain the sprouting
of the cantilevers of the Forth Bridge from its piers,

or the flocking of the stones of the Nile Dam by
chemiotaxis. Flowers attract insects for fertilisation

;

and fruit tempts animals to eat it in order to carry
seeds. But these explanations cannot be final. We
have still to explain the insects. So much beauty
cannot be necessary merely to attract their attention.

We have further to explain this competitive striving
towards life. Why do things struggle to exist?
Surely the effort must have some significance, the
development some aim. We thus reach the problem
of existence itself, and the meaning of evolution.
The mechanism whereby existence entrenches itself

is manifest, or at least has been to a large extent
discovered. Natural selection is a vera causa, so far
as it goes ; but if so much beauty is necessary for

Insects, what about the beauty of a landscape or of
clouds? What utilitarian object do those subserve?
Beauty in general is not taken into account by science.
Very well, that may be all right, but it exists never-
theless. It is not my function to discuss it. No;
but it is my function to remind you and myself that
that our studies do not exhaust the universe, and
that if we dogmatise in a negative direction, and say
that we can reduce everything to physics and
chemistry, we gibbet ourselves as ludicrously narrow
pedants, and are falling far short of the richness and
fullness of our human birthright. How far preferable
is the reverent attitude of the Eastern poet :

—

"The world with eyes bent upon thy feet stands in

awe with all its silent stars."

Superficially and physically we are very limited.

Our sense organs are adapted to the observation of
matter ; and nothing else directly appeals to us. Our
nerve-muscle-system is adapted to the production of
motion in matter, in desired ways; and nothing else

in the material world can we accomplish. Our brain
and nerve systems connect us with the rest of the
physical world. Our senses give us information about
the movements and arrangements of matter. Our
muscles enable us to produce changes in those dis-

tributions. That is our equipment for human life

;

and human history is a record of what we have done
with these parsimonious privileges.

Our brain, which by some means yet to be dis-
covered connects us with the rest of the material
world, has been thought partially to disconnect us
from the mental and spiritual realm, to which we
really belong, but from which for a time and for
jiractiral purposes we are isolated. Our common or
social association with matter gives us certain oppor-
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tunities and facilities, combined with obstacles and
difficulties which are themselves opportunities for

struggle and effort.

Through matter we become gware of each other,

and can communicate with those of our fellows who
have ideas sufficiently like our own for them to be
stimulated into activity by a merely physical process
set in action by ourselves. By a time succession of

vibratory movements (as in speech and music), or by
a static distribution of materials (as in writing, paint-

ing, and sculpture), we can carry on intelligent inter-

course with our fellows; and we get so used to these

ingenious and roundabout methods, that we are apt
to think of them and their like as not only the natural
but as the only possible modes of communication, and
that anything more direct would disarrange the whole
fabric of science.

It is clearly true that our bodies constitute the
normal means of manifesting ourselves to each other
while on the planet; and that if the physiological

mechanism w-hereby we accomplish material acts is

injured, the conveyance of our meaning and the dis-

play of our personality inevitably and correspondingly
suffer.

So conspicuously is this the case that it has been
possible to suppose that the communicating mechan-
ism, formed and worked by us, is the whole of our
existence : and that we are essentially nothing but the

machinery by which we are known. We find the

machinery utilising nothing but well-known forms of

energy, and subject to all the laws of chemistry and
physics—it would be strange if it were not so—and
from that fact we try to draw valid deductions as to

our nature, and as to the impossibility of our existing

apart from and independent of these temporary modes
of material activity and manifestation. We so
uniforinly employ them, in our present circumstances,
that we should be on our guard against deception due
to this very uniformity. Material bodies are all that

we have any control over, are all that we are experi-

mentally aware of ; anything that we can do with
these is open to us ; any conclusions we can draw
about them may be legitimate and true. But to step

outside their province and to deny the existence of any
other region because we have no sense organ for its

appreciation, or because (like the aether) it is too

uniformly omnipresent for our ken, is to wrest our
advantages and privileges from their proper use and
apply them to our own misdirection.

But if we have learnt from science that evolution

is real, we have learnt a great deal. I must not
venture to philosophise, but certainly from the point

of view of science evolution is a great reality. Surely
evolution is not an illusion ; surely the universe pro-

gresses in time. Time and space and matter are

abstractions, but are none the less real : they are

data given by experience ; and time is the keystone
of evolution. " Thv centuries follow each other, per-

fecting a small wild flower."

We abstract from living, moving reality a certain

static aspect, and we call it matter ; we abstract the

element of progressiveness, and we call it time.

When these two abstractions combine, co-operate,

interact, we get reality again. It is like Poynting's
theorem.
The only way to refute or confuse the theory of

evolution is to introduce the subjectivity of time.

That theory involves the reality of time, and it is

in this sense that Prof. Bergson uses the great phrase
"creative evolution."

I see the whole of material existence as a steady
passage from past to future, only the single instant

which we call the present being actual. The past is

not non-existent, however, it is stored in our
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TiirmorifS, there is a record of it in mailer, and the

present is based upon it; the future is the outcome of

the present, and is the product of evolution.

Existence is like the output from a loom. The
pattern, the design for the weaving, is in some sort

"there" already; but whereas our looms are mere
machines, once the guiding cards have been fed into

them, the loom of time is complicated by a multitude

of free agents who can mociify the web, making
the product more beautiful or more ugly according

as thev are in harmony or disharmony with the

general scheme. I venture to maintain that mani-
fest imperfections are thus accounted for, and that

freedom could be given on no other terms, nor at

any less cost.

The ability thus to work for weal or woe is no
illusion, it is a reality, a responsible power which
conscious agents possess ; wherefore the resulting

fabric is not something preordained and inexorable,

though by wide knowledge of character it may be

inferred. Nothing is inexorable except the uniform
progress of time; the cloth must be woven, but the pal-

tern is not wholly fi.xed and mechanically calculable.

Where inorganic matter alone is concerned, there

everything is determined. Wherever full conscious-

ness has entered, new powers arise, and the faculties

and desires of the conscious parts of the scheme have
an effect upon the whole. It is not guided from out-

side, but from within ; and the guiding power is

immanent at every instant. Of this guiding power
we are a small but not wholly insignificant portion.

That evolutionary progress is real is a doctrine of

profound significance, and our efforts at social better-

ment are justified because we are a part of the

scheme, a part that has become conscious, a part

that realises, however dimly, w'hat it is doing and
what it is aiming at. Planning and aiming are there-

fore not absent from the whole, for we are a part

of the whole, and are conscious of them in ourselves.

Either we are immortal beings or we are not.

We may not know our destiny, but we must have a
destiny of some sort. Those who make denials are
just as likely to be wrong as those who make asser-

tions : in fact, denials arc assertions thrown into

negative form. Scientific men are looked up to as
authorities, and should be careful not to mislead.
Science may not be able to reveal human destiny, but
it certainly should not obscure it. Things are as
they are, whether we find them out or not ; and if

we make rash and false statements, posterity will

detect us—if posterity ever troubles its head about us.

I am one of those who think that the methods of
science are not so limited in their scope as has been
thought : that they can be applied much more widely,
and that the psychic region can be studied and
brought under law too. Allow us anyhow to make
the attempt. Give us a fair field. Let those who
prefer the materialistic hypothesis bv all means
develop their thesis as far as they can ; but let us try
what we can do in the psychical region, and see
which wins. Our methods are reallv the same as
theirs—the subject-matter differs. Neither should
abuse the other for making the attempt.
Whether .such things as intuition and revelation

ever occur is an open question. There are some
who have reason to say that they do. Thev are at
any rate not to be denied off-h.ind. In fact, it is

always extremely difficult to denv ativlhiiig of a
general character, since evidence in its favour may
be only hidden and not forthcoming, especially not
forthcoming at any particular age of the world's
history, or at any particular stage of individual mental
development. Mysticism must have its place, though
its relation to .science has so far not been found.
They have appeared disparate and disconnected, but
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there need be no hostility between them. Every kind
of reality must be ascertained and dealt with by
proper methods. If the voices of Socrates and of Joan
of Arc represent real psychical experiences, they must
belong to the intelligible universe.

Although I am speaking ex cathedra, as one of

the representatives of orthodox science, I will not
shrink from a personal note summarising the result

on my own mind of thirty years' experience of

psychical research, begun without jjrcdilection

—

indeed, with the usual hostile prejudice. This is not
the place to enter into details or to discuss facts

scorned by orthodox science, but I cannot help re-

membering that an utterance from this chair is no
ephemeral production, for it remains to be criticised

by generations yet unborn, whose knowledge must
inevitably be fuller and wider than our own. Your
President, therefore, should not be completely bound
by the shackles of present-day orthodoxy, nor limited

to beliefs fashionable at the time. In justice to

myself and my co-workers, I must risk annoying my
present hearers, not only by leaving on record our
conviction that occurrences now regarded as occult

can be examined and reduced to order by the methods
of science carefully and persistently applied, but by
going further and saying, with the utmost brevity,

that already the facts so examined have convinced me
that memory and affection are not limited to that

association with matter by which alone they can
manifest themselves here and now, and that per-

sonality persists beyond bodily death. The evidence,

to my mind, goes to prove that discarnate intelli-

gence, under certain conditions, may interact vi^ith us

on the material side, thus indirectly coming within
our scientific ken ; and that gradually we may hope
to attain some understanding of the nature of a

larger, perhaps aetherial, existence, and of the con-

ditions regulating intercourse across the chasm. A
body of responsible investigators has even now land'^d

on the treacherous but promising shores of a new-

continent.

Yes, and there is more to say than that. The
methods of science are not the only way, though they

are our way, of being piloted to truth. " Uiw itinere

lion potest perveniri ad tarn grandc secrctuin."

Many scientific men still feel in pugnacious mood
towards theology, because of the exaggerated
dogmatism which our predecessors encountered and
overcame in the past. They had to struggle for

freedom to find truth in their own way ; but the

struggle was a miserable necessity, and has left some
evil effects. .\nd one of them is this lack of sympa-
thy, this occasional hostility, to other more spiritual

forms of truth. We cannot really and seriously sup-

pose that truth began to arrive on this planet a few
centuries ago. The pre-scientific insight of genius

—of poets and prophets and saint.s—was of supreme
value, and the access of those inspired seers to the

heart of the universe was profound. But the camp
followers, the scribes and pharisees, by whatever
name they may be called, had no such insight, only

a vicious or a fooli.sh obstinacy ; and the prophets of

a new era w-ere stoned.

Now at last we of the new era have been victorious,

and the stones are in our hands; but for us to imitate

the old ecclesiastical attitude would be folly. Let us

not fall into the old mistake of thinking that ours is

the only wav of exploring the multifarious depths of

the universe, and that all others are worthless and
mistaken. The universe is a larger thing than w-e

have anv conception of, and no one method of search

will exhaust its treasures.

Men and brethren, we are trustees of the truth of

the physical universe as scientifically explored : let

us be faithful to our trust.
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Gfiiuine religion has its roots deep down in the

heart of liumanity and in the reality of things. It

is not surprising that by our methods we fail to grasp
it : the actions of the Deity make no appeal to any
special sense, only a universal appeal; and our
methods are, as we know, incompetent to detect com-
plete uniformity. There is a principle of relativity

here, and unless we encounter flaw or jar or change,
nutliing in us responds; we are deaf and blind, there-

fore, to the Immanent Grandeur unless we have
insight enough to recognise in the woven fabric of

existence, flowing steadily from the loom in an infinite

progress towards perfection, the ever-growing gar-

ment of a transcendant God.

Summary of the Argument.
A marked feature of the present scientific era is the

discovery of. and interest in, various kinds of

atomism; so that continuity sci-ms in danger of being
lost sight of.

.\nother tendency is toward comprehensive negative
generalisations from a limited point of view.

.\nother is to take refuge in rather vague forms of
statement, and to shrink from closer examination of
the puzzling and the obscure.
Another is to deny the existence of anything which

makes no appeal to organs of sense, and no ready
response to laboratory experiment.

.Against these tendencies the author contends. He
urges a belief in ultimate continuity as essential to
science ; he regards scientific concentration as an in-

adequate basis for philosophic generalisation; he
believes that obscure phenomena mav be expressed
simply if properly faced ; and he points out that the
non-appearance of anvthing perfectly uniform and
omnipresent is only what should be expected, and is

no argument against its real substantial existence.

NOTES.
I\ view of the meeling of the British Association, a

" Handbook for Birmingham and the Neighbourhood "

has been issued (under the editorshio of Dr. G. .\.

.\uden) at the price of 3.';. 6<i. net by Messrs. Corni.sh

Bros., Ltd., Birmingham. The volume is of an en-

cycIopa!dic character, and should be of great service

not only to members of the British Association, but
In all who are interested in things pertaining to Bir-

mingham. The work is divided into five main divi-

~ions—historical, municipal, educational, industrial,

and scientific. In the latter, which of course appeals
more especially to our readers, botanv is dealt with
l)y Prof. West and Messrs. Grove, Humphreys,
Cleminshaw, and Duncan; Midland reafforesting by
P. E. Martineau ; the ornithology of the district by
R. W. Chase; insects by H. W. Ellis; mammalia,
.imphibia, reptilia, and pisces by H. E. Forrest; micro-

scopic aquatic fauna by H. VV. H. Darlaston ; meteoro-
logy by S.. Cresswell ; and the geology and physiography
of the Birmingham country by Prof C. Lapworth,
F.R.S. The last-named contribution is supple-

mented by very clear geological and topographical

m.ips executed by Messrs. John Bartholomew and Co.,

uf Edinburgh. Besides these maps, there are a number
of illustrations in the text. .Mtogether the volume is

an admirable production, and worthv of the occasion

for vi'hich it has been prepared.

Apropos of the British Association meeting, a recent

number of The Weslmiiister Gazette contains an article
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on the Lunar .Society, the members of which used to

meet monthly in Birmingham in the eighteenth cen-

tury, as nearly as possible at ^he time of full moon
that they might have the benefit of its light in return-

ing home—hence the name of the society. Each
member was permitted to bring a friend, and some
very distinguished men from time to time enjoyed the

society's hospitality. Thus we find that among such

guests were Sir Joseph Banks, Sir William Herschel,

John Smeaton, of lighthouse fame, Josiah Wedgwood,
Prof. Hugh Blair, .\fzelius, the Swedish botanist,

Daniel Solander, the naturalist, and Andre de Luc, the

geologist. .'Vmong the members of the society or club

were James Watt, Joseph Priestlev, and Erasmus
Darwin. The Priestley riots dealt a blow to the little

.society from which it never recovered, and it is there-

fore now no more than a memory.

Prof. Milne bequeathed to the British Asso-

ciation his books, albums, and scientific instruments

relating to seismology, and, subject to his wife's in-

terest, the sum of loooL to the chairman of the seis-

mology committee of the British Association for the

furtherance of the study of terrestrial physics and its

attendant subjects.

A FURTHER grant of 5000^., making io,oooJ. in all,

has been made by the Federal Government of the

Commonwealth of Australia towards completing the

work of the Mawson .Antarctic Expedition and bring-

ing the explorers back.

The sum of 90,000 francs has been bequeathed to

the Pasteur Institute at Paris for the founding of a

prize for the best original work in the treatment of

meningitis.

We record, with regret, the death on Saturday last

of Dr. Hugh Marshall, F.R.S., professor of chemistry

in University College, Dundee.

The death occurred on September 2, at Abo, Fin-

land, at the age of sixty-three years, of Dr. O. M.
Reuter, emeritus professor of zoology in the Univer-

sity of Helsingfors.

A bronze statue of the late Dr. Ludwig Mond,
erected by Messrs. Brunner, Mond and Co., Ltd., on

the lawn opposite Winnington Hall, near Northwich,

Dr. Mond's residence, is to be unveiled on Saturday

next by Sir John Brunner.

A memoriai. of the Russian explorer. Baron E. von

Toll, in the form of a bronze portrait tablet, is to be

set up on Kotelnyi Island, in the New Siberia group,

by the leader of the German Taimyrland Expedition.

Papers dealing with various problems of heating

and lighting are to be read by Prof. Bone, F.R.S.
,

Prof. Vivian B. Lewes, Mr. L. Gaster, and Mr» T.

Thorne Baker at a conference which is to take place

on October 21) in connection with the National Gas
Congress and Exhibition.

The plumage prohibition clause in the United

States Tariff Bill having been sanctioned by the

Senate the importation into the United States of the

plumage of wild birds, either raw or manufactured,

for purposes other than scientific or educational, is

prohibited.
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The first installation of wireless telephony in a coal

mine in Great Britain has just been fitted up at

Dinnington Main Colliery, South Yorkshire, with, it

is said, satisfactory results. The system is the in-

vention of Mr. J. H. Reinecke, of Bochum, West-

phalia, and is in use in German collieries, .\ccording

to The Times each instrument is connected by two

wires with a piece of metal buried in the ground.

The wires can also be attached to ordinary tramway
rails, water-pipes, &c. At Dinnington instruments

have been placed at two points—one in the trans-

former house near the pit bottom and the other looo

yards " in-bye," and conversation has been carried on

between these points just as through an ordinary

telephone with the use of only about 20 yards of wire.

The system also admits of the use of portable instru-

ments weighing about 20 lb. each by means of which
it is possible to communicate with the fixed stations

from any part of the mine. All that is necessary is

for the operator to attach the two wires of the instru-

1111 nt to any metallic substance at hand. Thus in the

.vent of a disaster in a pit miners entombed by falls

would be able to open up communication with other

parts of the colliery. In ordinary working the port-

able instruments should be very useful in the case of a

breakdown of the signalling apparatus, and coal turn-

ing could be carried on while the repairs were being
(lone. The portable instrument can also be used in

the cage while ascending or descending the shaft.

The Italian archascilogical mission to Crete, under
the leadership of Prof. Ilalbherr, announces the dis-

covery at Cortina of a temple dedicated to Egyptian
deities, bearing a dedication by Flavia Philyra, the

foundress. In the inner cella were found images of

Jupiter, Serapis, Isis, and Mercury, with fragments

of a colossal statue, supposed to be that of the

foundress. .\ little flight of steps leads down to a

subterranean chamber in which ceremonies of purifi-

cation were performed.

The excavation of the numerous prehistoric sites

in the island of Malta is being actively prosecuted

under the direction of Prof. T. Zammit. The most
important discovery is that of a series of w-ell tombs
of the Punic t)'pe at the Kallilia plateau, north-west

of Rabat. .\ large number of skeletons, with pottery,

lamps, spindle-whorls, and a circular bronze mirror,

has been unearthed. .A partial exploration of the

Ghar Dalam cave, conducted by Prof. Tagliaferro and
Mr. C. Rizzo, produced bones of a hippopotamus and
a deer, above which lay a quantity of prehistoric

sherds. The museum, by the bequest of the late Mr.
Parnis, has received a large collection of books about
Malta and numerous antique objects. The Malta
Herald, in recording the progress of excavation, very
reasonably urges that means should be taken to pro-

tect the sites partially examined from spoliation bv the

villagers.

Less than 300 miles to the north of Rio dc Janeiro,

on the coast range of Minas Geraes, live the Uti-krag,

a tribe of Botocudos still retaining some of their old

customs, but rapidly succumbing to the fostering care

of the recently established Board of Protection of the

Native Indians. Mr. W. Knocke paid them a very
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short visit in the month of October, 1912, and he

describes his observations in a pamphlet entitled

" Algunas Indicaciones sobre los Uti-krag del Rio

Doce," issued separately from the Rcvista de Historia

y Geografia (vol. v., 1913). The name of Botocudos,

given them by the Portuguese, refers to the plugs

with which the men distend their car lobes, the women
also the lower lip ; this is now becoming unfashion-

able. When in their wilds the women are stark

naked. They arc the ugly and less intelligent sex,

with a considerably darker colour than the decidedly

intelligent men. Their household goods seem to be

restricted to bows and arrows, plaited bags, and bam-

boo water-vessels ; consequently they cannot cook, but

only roast their food. They are clay-eaters. The
nasal flute is disappearing. They are able to count

up to five, have three kinds of dances, and bury their

dead. There is the following curious parallelism be-

tween these Uti-krag, which in their idiom means
Tortoise-Sierra, and the Mimba of New Guinea (r/.

Pilhofer, Petermann's Mitthcil., September, 1912) :

—

They construct stockades by putting numbers of

sharpened sticks, 4 to 5 in. in length, into the ground,

covered with leaves. As the enemy, when treading

on these spikes, is sure to stumble, he falls upon a

second line of larger sharpened sticks, also concealed.

The author thinks that this little tribe is not so much
a sample of the vigorous primitive savage as rather

ethically impoverislied through life in the forest.

There are eight photographs of the people, their arms,

and the stockade spikes.

The excellence of the work being done by French

physical anthropologists is exemplified by the elaborate

descriptive memoir by Prof. M. R. Anthony on the

fossil skull of La Quina, contributed to Bulletins at

Mdmoires de la Society d'Anthropologie (No. 2, for

1913). The writer identifies it with the Neanderthal

group, including the Spy, La Chapellc, and Gibraltar

skulls. This comprehensive, well-illustrated memoir

is an important contribution to our knowledge of

palaeolithic man.

The seventh annual report on the results of the

chemical and bacteriological examination of London

waters for the twelve months ending March 31, 1913,

by Dr. Houston, has been issued by the Metropolitan

Water Board. After a summary of the condition of

the raw water and the effects of storage and filtration.

Dr. Houston's final conclusion is that the "quality

policy " of the Metropolitan Water Board should be

directed towards securing an " epidemiologically

sterile" water (i.e., a water containing none of the

microbes associated with water-borne disease) ante-

cedent to filtration, by means of storage (sedimenta-

tion, devitalisation, and equalisation), aided, if need

be, by the occasional employment of supplementary

processes of water purification.

The final report of the Luangwa Sleeping Sickness

Commission, by Dr. Kinghorn, Dr. Yorke, and Mr.

Lloyd, published in a recent number of the .^nnals of

Tropical Medicine and Parasitology (vol. vii., No. 2)

with many illustrations, is a very important contribu-

tion to the study of trypanosomiasis in man and
animals. Especially valuable are the observations on
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thf human trypanosonie, 7'. rhodesiensc, its wide dis-

tribution in southi Central Africa, its occurrence in

wild f^ame and domestic stock, and its transmission by

Glossiiia morsitans. The authors affirm emphatically

that the fly does not become infective until the try-

panosome has invaded its salivary glands, an event

which is the second and final act of a developmental

cycle that begins in the gut of the flv. It was found

that the first portion of this cycle could proceed at

lower temperatures (60"—70° F.), but that for its com-
pletion higher temperatures (75'^—85° F.) are essential.

The parasites can, however, persist in the fly at an

incomplete stage of their development for at least sixty

days under unfavourable climatic conditions. Several

species of trypanosomcs, some old, some new, are

described from wild game or domestic stock ; remark-

able among the now species is a large form of the

ingens-type, to which the name T. tragelapbi is

given, found in the blood of the sitatunga, Lixiiio-

tragtis spekei.

The problems connected with tsetse-flies and the

parasites of man and animals which they unwittingly

transmit are perhaps the most important questions

with which European administrators of African terri-

tories have to deal at the present time, and these

troublesome insects continue to receive an amount of

attention which their purely scientific interest would

never have aroused. In the Annals of Tropical Medi-

cine and Parasitology (vol. vii., Part 2), Prof. New-
stead describes a new species of tsetse-fly from the

Congo Free State under the name Glossiua severiiti;

and in the same number Mr. Llewellyn Lloyd publishes

records and photographs of' the breeding-places of

G. morsitans at Ngoa, on the Congo-Zambesi water-

shed. The pupae of G. morsitans were always found

either in association with trees or in holes in the

ground; in the former case the trees w-ere always

abnormal or injured. The pupae were never found at

the base of normal trees or under bushes, and they

are always deposited in such positions that they are

not likely to be scratched up by game-birds. In the

Bulletin of Entomological Research (vol. iv.. Part i).

Dr. Scott Macfie discusses, with the aid of many photo-

graphs, the distribution of tsetse-flies in the Ilorin

province of northern Nigeria, and describes a new
variety of G. palpalis, with an excellent coloured

illustration. In the same journal Dr. J. O. Shircore

describes two new varieties of G. morsitans from

Nyasaland.

The proceedings of the Orchid Conference held by

the Royal Horticultural Society in November last are

reported at length in the Society's Journal (vol.

xxxviii.. Part 3). They include four papers read at the

Conference, in the first of which Prof. F. Keeble dis-

cussed the physiology of fertilisation, with special

reference to recent investigations by Lutz, Fitting,

and others, and pointed out that pollination may bring

about three types of events : (i) fertilisation, (2)

changes due to contact of pollen with the stigmatic

surface, and (3) results which may be described as

intoxications or responses to chemical stimulation.

In a pajser on the application of genetics to orchid

breeding, Major C. C. Hurst recapitulated the first

NO. 2289, VOL. 92]

principles of genetics, and pointed out that as regards

any one heritable character represented by a factor,

there are three distinct kinds of individual plants

—

homozygous or pure, heterozygous or impure, and

zerozygous or wanting. He also dealt with the

identification of individual "stud" plants, colour and

albinism, self-sterility in orchids, &c.

It requires an altogether special equipment, not only

of exact zoological and historical knowledge but also

of sympathetic insight into the conditions which pre-

vailed in the past, to compose such a delightful lecture

as that which Prof. F. J. Cole, of Reading, has pub-

lished in the Transactions of the Liverpool Biologicnl

Society (February 14, 1913). In his crisp and epi-

grammatic treatment of a series of well-chosen inci-

dents he has admirably brought before us "the early

days of con-parative anatomy," and the feeling of

most readers, and especiall}' those who from their

personal experience realise how difficult such know-
ledge is to acquire, will be to emulate Oliver Twist's

example and ask for more. It is quite impossible to

summarise a report so crowded with curious informa-

tion, witty comment, and historical insight, illumina-

ting the whole development of the science of compara-

tive anatomy. From the knowledge acquired as a

collector of old "anatomies," Dr. Cole has been able

to explain the loose methods of publication in the

seventeenth and eighteenth centuries, which opened

the way for those glaring instances of unscrupulous

plagiarism that have ever been a source of amazement
to us who live in such vastly different circum-

stances. But no part of the discourse excels in

piquancy and common sense the opening "apology"
for the study of the history of biologv.

A RECENT number of the Centralblatt fiir Bakterio-

logie, Parasitenkiinde, &c. (Zweite Abt., Band 38)

contains a detailed account by O. Schneider-Orelli of

investigations on the life-historjr and habits of Xyle-

borus dispar, one of the bark-beetles (Seolytidae).

This species, notorious for the injuries it inflicts on

fruit-trees, is remarkable for its symbiosis with a

fungus, Monilia Candida, Hartig. The female beetles,

fertilised in the autumn, hibernate in their burrows

through the winter and swarm out in the following

April and May. Each female then becomes the

foundress of a new colony ; she bores into a tree and

makes a systeni of burrows, the walls of which be-

come lined with a growth of the fungus, forming a

dense white mass, the so-called " ambrosia." The
mother-beetle lays her eggs in the burrows and the

larva feed on the ambrosia-fungus, not on the wood
of the tree. Living cells or spores of the fungus are

not to be found in the digestive tract of the larva,

pupa, or newly hatched adult beetle, but the female

beetles appear to take up the fungus from the walls

of the burrow in which they have been bred, and the

stomachs of the mother-beetles always contain a store

of the fungus, capable of germinating. The culture

is started in the new burrows by regurgitation of the

fungus from the stomach, and is continued by the

beetle plucking oft' clumps of the young culture and

planting them further along in the burrow. If dis-

turbed in her agricultural operations, the mother-
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' beetle hastily swallows as much as she can of the

fungus.

In a paper on the psychology of insects, road before

; the General Malarial Committee at Madras in Novem-

j
ber, 1912, Prof. Howlett, after giving an account of

^ experiments carried out by him on the response of

insects to stimuli, comes to the conclusion that insects

are to be regarded "not as intelligent beings con-

sciously shaping a path through life, but as being in

a sort of active hypnotic trance." It is claimed that

this view of insect-psychology opens up great possi-

bilities in the study of insect carriers of disease, since

"
it is no intelligent foe we have to fight, but a mere

battalion of somnambulists." If we discover the

stimuli or particular conditions which determine the

actions of an insect, we can apply them to its undoing.

It was found, for example, that the females of the

fruit-fly, a serious pest in some parts of India,

emitted an odour resembling ordinary citronella, and

that tHe males could be caught in very large numbers

by baiting traps with citronella, since they came to

the traps and remained there apparently under a blind

impulse to follow the scent of the female. In this way

they had succeeded in checking largely the incidence

of the fruit-ffy pest.

In reference to a recent paragraph in our notes

columns on a large dinosaurian limb-bone from

Bushman's River, S. Africa, we have received a letter

from Dr. R. Broom pointing out that Owen was

incorrect in stating that .'Vnthodon came from that

locality, and that (as mentioned in Brit. Mus. Cat.

Foss. Rcplilia) its real place of origin was Stylkrant/.

It is added that .^nthodon is not a dinosaur, but a

pariasaurian, and is thus rightly classified in the

work just quoted. Dr. Broom appears to forget that

in 1895 {Rec. Albany Mk.s'., vol. i., p. 277) he himself

stated in reference to .Anthodon that there "seems a

strong probability that the three original specimens

were got by Bain at Bushman's River." Later on he

observed that " by Owen Anthodon was believed to be

a dinosaur ; by Lydekker and others it has been be-

lieved to be allied to Pareiasaurus. . . . The teeth are

unlike those of Pareiasaurus, and strikingly like

those of dinosaurs, and it seems possible that Owen
may ultimately prove to be right." Basing our re-

marks on these statements, our one error was the

assertion that Anthodon is known to be a dinosaur.

As the Stylkrantz beds are Permian, and those of

Bushman's River Cretaceous, there can, of course, be

no community between their faunas.

The September number of The Sclbornc Magazine
contains a list of lectures delivered before the Selborne

Society during the past few years, and the names of

the lecturers. Any of these discourses, which cover

a great range of subjects, and are profusely illustrated

with lantern-slides, the respective lecturers are pre-

pared to repeat, either singly or in series, to local

natural history societies or schools in return for their

expenses, or moderate fees.

To the .'Vugust number of The Irish NaturalisI Dr.

R. F. Scharff contributes a note on the Belmullet

whaling station, based on a paper by Mr. Burfield in
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the British .Association report for 1912. The number

of whales taken by the Blacksod Whaling Company

in 191 1 was sixty-three, against fifty-five the previous

year. The catch of the other company is not given.

An interesting article by Mr. C. H. Eshleman on

the "Climatic Effect of the Great Lakes as Typified

at Grand Haven, Mich.," on the east of the lake, is

published in the meteorological chart for September

issued by the U.S. Weather Bureau. Few stations

are more favourably placed for this purpose; it has

a broad expanse of eighty-five miles of water to the

westward, and the shore is comparatively regular and

almost straight to the north and south. Its tempera-

ture is compared with that of Milwaukee on the west

shore, and with several inland stations lying to the

westward in the same latitude. The tables show,

inter alia, that the annual means are practically the

same; the monthly maxima along the lake are

strikingly modified in spring and summer, but only

slightly in the other seasons; the minima are greatly

modified in autumn and winter. The lake acts as a

barrier against the extreme cold from the far north-

west; the temperature at Grand Haven is often 20°

higher than at Milwaukee, but with easterly winds it

is almost as cold at Grand Haven as away from the

lake. All the other climatic features are modified,

but the effect on yearly or monthly precipitation is not

striking. We notice with regret that the publication

of these valuable meteorological charts, including

those of the great oceans, has now ceased.

The after-shocks of the Messina earthquake of

December 28, 190S, have been referred to in several

of our Notes. On the last occasion (vol. xci., p. 93)

a summary was given of observations made at Mes-

sina during the year. 1909. From these it appeared

that the distribution in time of the after-shocks did not

follow Omori's law, y = h/{k + x), where h and k are

constants and y the number of after-shocks during a

given interval at time .x from the earthquake. These

observations, however, referred to all the shocks felt

at Messina, and not only to the true after-shocks of the

great earthquake. The latter are distinguished in

the valuable notices of earthquakes observed in Italy

during 1909, of which we have received the last three

numbers for the year. From these it is seen that the

decline in frequency of the true after-shocks, though

exhibiting the usual fluctuations, does not depart

widely from Omori's well-known law.

Part 14 of the Verhandlungen of the German

Physical Society contains further details of the method

used and the results obtained by Drs. A. Eucken and

F. Schwers, of the University of Berlin, in their

measurements of specific heats of substances at very

low temperatures. A cylindrical block of the material

to be investigated had a constantan heating wire of

2 mm. diameter and 200 ohms resistance wound round

it, electrical insulation and adequate thermal contact

being secured by varnish. The temperature attained

was determined from the resistance of a lead wire

wound round the cylinder in the same way. The elec-

trical heating was carried out in a vacuum vessel at

temperatures between 16° and 92° on the absolute
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scale. Over this range the specific heats of fluorspar
and iron jnritcs crystals vary as the third power of
the absolute temperature in agreement with the theory
put forward by Debye in the first instance for
monatomic substances.

"The Coal Resources of the World," to which
allusion was made in Nature of September 4, is being
brought out in this country by the American Book
Supply Co., Ltd., 149 Strand.

OUR ASTRONOMICAL COLUMN.
A New Co.met.—A telegram from the Ccntralstelle

at Kiel, dated September 3, announced the discovery
of a comet of magnitude 100 by Dr. Metcalf, of Win-
chester, Massachusetts, on September i, at 8h. 42oni.
M.T. Winchester. Its position was given as RA
6h. 50m., and declination 57° o' N., and was stated to
have a slow motion to the north. It was suggested
that it possibly might be Westphal's comet. A second
telegram, dated September 4, stated that Prof.
.Antomazzi had seen the same object on September 3
at.ish. 3o-4m. M.T. Padua. The position he gave
was RA 6h. 48m. 12s., and declination 57° 25' 34" N
the daily motion in RA being - im. 16s., and in
decimation +34'. According to a writer in The Times
(September 6), Prof. Antoniazzi's observation indicates
that the comet cannot be that of Westphal, as the
dady motion is diminishing instead of increasing
The new comet is in the constellation of the Lynx

and therefore to be observed any time during the
night, but best visible after midnight.

/T^7^'^
following elements and ephemeris of comet 6

(Metcalf) have been communicated from Kiel based
on the observations of September 2, 3, and 4 :—

T=i9i3 hilv 20.1129 Berlin.
<"= 51" 31-47']
0=136' 9'99'}-i9i3-o.
/ =142° 4923'

J

log 1/ =0-20954

i2h. M.T. Bi-rliij.

R.A.

Sept. II

13
6 32 54

27 I

6 19 53

+ 62 21-6

(is 447
65 105

The magnitude is given as 10-5 on September :: and
IO-3 on September 15.

Another Comet.—Another telegram from Kiel
dated September 7, states that Dr. K. Graff discovered
on September 6, at i5h. g-im. M.T. Bergedorf, a
comet of the nth magnitude. Its position is given asK.A. 23h. 48m. i-Ss., and declination 0° •'7' 44'' S
It IS thus situated in the constellation of Pisces/ and
Should be best seen about midnight.
The Protection of Silvered Mirrors from Tar-

nishing.—Everyone who uses mirrors for astronomical
purposes would welcome a satisfactory method of
coating them with some material for preventing
tarnishing. M. Perot some years ago published an
account of a process he employed successfully for
treating mirrors at the Meudon Observatory. It con-
.smted of a thin coating of collodion being 'applied to
the surface of the mirror, the film beins? obtained bv
pouring over the mirror a solution of collodion in amyl
acetate. The mirrors used at the Helwan Observa-
tory are subject to becoming spotted a few weeks
alter silvermg, and attempts have been made to pro-
tect them. Mr. S. H. Trimen, of the Survey Depart-
ment Laboratories, made the various trials (Khedivial
Observatory, Helwan, Bulletin No. 10), but after
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repeated attempts with solutions of varying per-
centages he had at length to abandon the process
Blurred images of the stars and curiou:; flares on the
photographs of the bright stars were always the result
of the application of the filtn. It is suggested that
the problem may possibly be solved by using a solution
possessing a lower viscosity, and it is to be hoped
that such an attempt will be made.
Researches on the Sun.—The last two numbers of

the Astrophysical Journal (June and July) have con-
tained several important researches relating to solar
physics. Prof. George E. Hale, in the July number,
publishes his most valuable paper on the 'Preliminary
Results of an Attempt to Detect the General Magnetic
Field of the Sun," a summary of which, based on an
advanced proof, having been given in a previous
number of this journal (June 17, p. 505). In con-
nection with this research, Mr. Frederick H. Scares
gives in the same number a paper entitled, "The
Displacement-curve of the Sun's General Magnetic
Field." The spectrum lines observed with the 7^-ft
spectrographs and the polarising apparatus of "the
150-ft. tower telescope showed displacements that
apparently could not be attributed to any other cause
than a general magnetic field of the sun, and the
object of his research was to provide a more rigorous
control of the results and their interpretation. Thus
in the paper he compares the observed displacements
with the theoretical displacement-curve derived on the
assumption that the sun is a magnetised sphere, and
further he provides formulae for determining the posi-
tion of the magnetic a.xis relative to the axis of rotation.

In the June number Mr. Charles E. St. John deals
with the remarkable discovery by Mr. Evershed of
the displacement of the Fraunhofer lines in the
ponumbrae of sunspots. The paper is entitled, "The
Distribution of Velocities in the Solar Vortex," and
the observations recorded in this research are in entire
accord with Mr. Evershed's hypothesis that the dis-
placements considered are due to a movement of the
solar vapours tangential to the solar surface and
radial to the axis of the spot vortex. Previous refer-
ence has already been made of Prof. Slocum's second
paper on the circulation in the solar atmosphere as
indicated b)' prominences.

THE INSTITUTE OF METALS.
'pHE autumn meeting of the Institute of Metals
• took place at Ghent on August 28 and 29 last.

This was the first occasion on which this institute
has held a meeting abroad, and the gathering may be
described as a complete success. The attendance of
members (about seventy-five) was particularly satis-
factory on account of the representative character of
those present, the foreign members of the institute,
including members from Russia, Germany, Belgium,
and America, being particularly well represented. The
mornings of August 28 and 29 were devoted to the
discussion of a long and interesting list of papers,
while the afternoons were utilised for visits to works,
the inspection of the exhibition, and the antiquities
of the city. The social functions included a reception
by the Burgomestre of Ghent in the ancient and
beautiful Hotel de Ville.

The foremost place in the work of the meeting was
taken by the reading and discussion of the second
report to the Corrosion Committee, presented by Dr.
G. Bengough and R. M. Jones. This report deals
with the examination of a considerable number of
exarnples of corroded tubes from service, of the inves-
tigation of the mechanism of corrosion in sea-water,
both at the ordinary temperature and at higher tem-
peratures by means of small laboratory experiments.
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and the systematic study of corrosion in condenser
tubes of various composition under conditions as

nearly like those of practical service as possible in an
experimental condenser plant set up by the committee
at Liverpool University. The results as stated in the

report are remarkable, and di\erge widely from the

views generally accepted hitherto. The examination
of material from service did not lead to any conclu-
sive results, but the data furnished by the experi-

mental plant—so far as they yet go—confirm the

results of the small laboratory experiments. The
report deals entirely with the process of corrosion by
dezincification, which the authors have found to be
the most common form of corrosion, although it

appeared in the discussion that they admitted that

pitting does occur in the absence of dezincification.

They find, however, that none of the alloys tested by
them undergo selective corrosion or dezincification

when exposed to sea-water at the ordinary tempera-
ture, but they are all subject to it at higher tempera-
tures, the process becoming vigorous towards 40° C.
The action of dezincification is connected by the
authors w'ith the formation of a basic zinc chloride,

or of zinc hydroxide, which is found attached to the
surface of the tube, and under these patches the metal
is dezincified. The action of this basic salt is described
as regenerative and dependent upon the presence of
dissolved oxygen in the water. The experiments of
the authors dealt with four alloys, viz. brass, contain-
ing copper 70 per cent., zinc 30 per cent. ; Muntz
inetal, containing copper 61 per cent., zinc 39 per
cent. ;

" Admiralty " brass, containing copper 70 per
cent., zinc 29 per cent., and tin i per cent. ; and a
special alloy, containing copper 70 per cent., zinc 28
per cent., and lead 2 per cent. As regards resistance
to dezincification at 40° and 50° C. the last-named
proved superior to the others, the Muntz metal and
70/30 brass being the least resistant. .\nother in-

j

teresting and surprising result obtained by the authors
is that dezincification does not appear to be due to
electrolytic action ; they find—contrary to what has
been generally believed—that the presence of particles
of carbon, or similar materials, even including a plug
of pure copper screwed into the tube, does not give
rise to local action of this kind. The report contains
a detailed account of the experiments upon which
these conclusions are based, and thus constitutes a
record of work which must be of fundamental import-
ance in the future study of the whole question of
corrosion in copper allovs.

Of considerable general interest also was the
paper on the intercrvstalline cohesion of metals
by Dr. W. Rosenhain, F.R..S., and Mr. D.
Ewen, of the National Physical Laboratory. The
authors of this paper elaborate their theory' that the
crystals of a metal, forming a crvstalline aggregate,
are held together by a thin layer' of the same metal
in the amorphous or undercooled liquid condition. The
experimental evidence offered in their first paper they
now supplement by evidence obtained from an entirely
different direction. In the present paper the relative
mechanical properties of the crvsfals and of the
.amorphous cement are discussed, and the authors
mdicate that while at ordinarv temperatures the
cement would be much harder aiid stronger than the
crystals, at temperatures near the melting point this
relation must be reversed, since the undercooled liquid
cement must pass into the ordinarv fluid condition in
a gradual and continuous manner while the crvstals
will soften suddenly on melting. Just below the 'melt-
ing point, therefore, the theorv indicates that the
crvstals could be pulled apart from one another with-
out undergoing anv distortion, thus giving a perfect!

.rvcf ir *"'^tr"'''
brittleness being entirelv inter

(rvstalline. The authors show such brittle
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ter-

inter-

crystalline fractures in the case of the purest lead, tin,

aluminium, and bismuth, the lead fractures being par-
ticularly striking in appearance. At the meeting these
data were supplemented by a similar brittle fracture
obtained in a bar of the p'urest gold which had been
prepared for the authors by Dr. T. K. Rose, of the
Royal Mint. The discussion showed that the theory
of an amorphous cement is still received with some
reserve, but it was admitted that the accumulation of
experimental evidence has considerably strengthened
the position of the theory.

The list of papers dealt with at the meeting in-
cluded nine others, among which those of Dr. T. K.
Rose on the annealing of gold, of Dr. \V. "SI. Guertler
on the specific volume and constitution of alloys, of
Prof. S. L. Hoyt on the constitution of the copper-
rich kalchoids, or alloys of copper, zinc, and tin, of
Mr. J. H. Chamberlain on volume changes in alloys,
and of H. Garland on the metallographic study of
some Egyptian antiquities, were of considerable in-
terest. The discussions were in all cases vigorous and
full of interest, and the meeting marks a decided
advance in the development of the Institute of Metals.

THE PAST SLMMER.
DROADLY sjjeaking, the past summer was essen-
'-' tially dry, generally cool, and particularly sun-
less considering the small amount of rain.
The reports issued by the Meteorological Office

show that for the whole period of thirteen weeks
which comprise the summer the mean temperature
was below the average in all parts of the United
Kingdom except in the north of Scotland, the
deficiency being greatest over the east and south-east
of England. The mean temperature was higher than
in 1912 over the entire kingdom with the exception
of the east of England, but it was everywhere much
cooler than in the abnormally hot summer of 191 1,

the difference being greatest in the midland, southern,
and eastern districts of England.
The sunshine was deficient over the eastern portion

of the kingdom, but generally in e.Kcess in the western
districts. The hours of bright sunshine were every-
where more numerous than in 1912, but far fewer
than in 1911. Taking the British Isles as a whole
the total hours of sunshine were 492 in 1913, 373 in
1912, and 679 in 191 1.

The average rainfall for the whole of the British
Isles for the three summer months—June, July, and
August—was 447 in. this year, 12-92 in. last year,
and 627 in. in 191 1 ; the average number of rainy
days are thirty-five this summer, sixty-one last year,
and thirty-seven in 191 1. The rainfall this summer
was less in all districts of the United Kingdom than
in the dry summer of 191 1. In the south-west of
England the aggregate summer rainfall was only
39 per cent, of the average, in the north-east of Eng-
land 44 per cent., and in the midland counties and
the south-east of England 45 per cent. The wettest
districts were the north of 'Ireland, 68 per cent, of
the normal, north-west of England, 67 per cent., and
north of Scotland, 66 per cent.

-At Greenwich, which fairly represents England, the
weather at the end of May was persistently hotter
than at any time during the summer. On six con-
secutive days the sheltered thermometer rose to 80°
or above. Throughout the summer, from June to
.'\ugust, there were only four days with 80° or above,
the average number of such warm days for the
summer is fourteen, and in 191 1 there were thirty-
seven days as warm.
The following are the chief meteorological results

at Greenwich :

—
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be devoted to "Telegraph and Telephone Conductors,"
and part ii. to " Electrie Light and Power Conductors."

The Maharaja of Jaipur has made a contribution of

three lakhs towards the establishment of a Women's
Medical College at Delhi.

Among recent appointments at American universi-

ties we notice the following :—Dr. A. H. Ryan to the

chair of physiology in the medical department of the

University of Alabama; Dr. J. .\. Bullitt to the chair

of pathology in the University of North Carolina.

Mr. D. C. Matheson, at present on the veterinarv

staff of the Board of Agriculture and Fisheries, and
formerly connected with the veterinary school of the

University of Liverpool, has been appointed to the

chair of pathology and bacteriology in the Royal
^Dick) Veterinary College, Edinburgh.

It is stated in The Lancet that of the scholarships

to be founded at Aberdeen University by the bequest
of Mr. W. Robbie (briefly referred to in our issue of

August 21) one is to be for chemistry. The principal

of the sum left to the University by Mr. Robbie is to

be kept intact, and the interest used in providing
perpetual scholarships.

An alarming outbreak of fire took place on Friday
morning last at Dulwich College, damage being done
to the extent of about 300/. The fire appears to have
been the work of Suffragettes. The scene of the
outrage was one of the chemical laboratories on the
first floor of a block of buildings devoted partly to the

engineering section of the college and partly to chem-
istry. Before the fire could be extinguished a lecture

platform was destroyed, the floor of the room badly
damaged, and the windows broken by the heat.

The recently published reports for 1911-12 from
those universities and university colleges in Great
Britain which are in receipt of grants from the Board
of Education show that, in the twenty-five institu-

tions of higher education concerned, there were 22,895
students, excluding 238 who were preparing for

matriculation. In English colleges there were 7827
full-time students, 3370 part-time day students, and
7205 part-time evening students. Of this number it

appears that 1596 were engaged upon post-graduate
work. In Wales there were 1377 full-time students
and 343 part-time students, none of them attending
in the evening. Of the total number of full-time
students admitted during the session iqii-12 to Eng-
lish colleges, 46 per cent, were under seventeen vears
of age, 11-9 per cent, between seventeen and eighteen
years of age, 27-6 between eighteen and nineteen vears
of age, and 559 per cent, more than nineteen vears
old. In Wales, 337 per cent, of the students were
between eighteen and nineteen, and 54-1 per cent.
more than nineteen years of age.

A COPY of the calendar of the dav and evening
classes to be held at the Battersea Polytechnic during
the session which begins on .September 16 has been
received. Courses have been arranged both during
the day and in the evening in preparation for degrees
in science, engineering, and music at the L'niversitv
of London. In the day technical college, full-time
courses are arranged in mechanical, civil, electrical,
and motor engineering, architecture, and building!
and chemical engineering, each covering a period of
three years, at the end of which time students pass-
ing the necessary examinations are awarded the poly-
technic diploma. There are also courses in mathe-
matics, physics, chemistry-, and botany. The training
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department of domestic science offers two, three, or
four year courses in preparation for the teachers'
diplomas in domestic subjects. In the evening, classes
have been arranged to meet the needs of every class
of student. Science, technology, commerce, art, and
literature are all to be taught in a thoroughly prac-
tical manner, and the social and physical education
of the students is not neglected.

The new session of the Sir John Cass Technical
Institute, Aldgate, E.C., will commence on September
22. The syllabus of classes, which has reached us,
shows that the educational needs of the district are
being cared for admirably. In connection with the
higher technological work, several new departures are
being made for the coming session. The curriculum
in connection with the fermentation industries has
been much developed, and now includes courses of
instruction on brewing and malting, bottling and
cellar management, brewery plant, and on the micro-
biology of the fermentation industries. A connected
series of lectures dealing with the supply and control

I of power has also been arranged to meet the require-
ments of those engaged in works connected with
chemical, electrical, and the fermentation industries.
These will comprise a course of lectures on the supplv
and control of liquid, gaseous, and solid fuel, a course
on electrical supply and control, and a course on the
transmission of power. The courses in the metall-
urgical and other departments will be of the same
character as in previous years, and the object will be
to meet the needs of the industries in the districts
served by the institute.

The ninth annual report of the Education Com-
mittee of the County Council of the West Riding of
Yorkshire is an excellent account of a good year's
educational work. From the section dealing with
higher technical education we learn that in considera-
tion of the grants received from the County Council
the L'niversities of Leeds and Sheffield have been
engaged in the organisation and supervision of classes
in coal mining, the Leeds University in the area of
the West Yorkshire Coalfield, the Sheffield Universitv
in the area of the South Yorkshire Coalfield; and
each University has made provision for the training in
mine gas testing, of persons selected by the Education
Committee as prospective teachers of this subject.
The Joint Agricultural Council of the three Ridings
of Yorkshire have continued the work connected with
education and instruction in agricultural subjects,
acting through the agricultural department of Leeds
University, on the same lines as before. The two
outstanding features of the year's work in the tech-
nical and evening schools which call for special men-
tion have been, first, a successful summer meeting of
teachers in evening schools, and secondly, a consider-
able development in regard to the provision of evening
classes for adults in non-vocational subjects.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, August 25.—M. A. Chauveau
in the chair.—Kr. Birkeland : Reniarks on the attempts
made by Hale to determine the general magnetism
of the sun. The results recently published by Hale
are at variance with the author's views, if the general
magnetism of the sun is similar to that of the earth.
The objection made by Hale to the thcorv of local
vortices is discussed. According to the author's re-
searches, the magnetic moment of the sun is of the
order of io=* C.G.S. units, and the magnetisation is

directed in a sense contrarv to that of the earth.

—
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Georges Claude : The maintenance of temperatures

about —211° C. by the use of liquid nitrog-en. An
admission of priority to Sir James Dewar.—R.
Swyngedauw : The integration of the equation giving

the distribution of the density of an alternating cur-

rent in cylindrical conductors'.—P. Th. Muller and R.
Romann:'The dissociation of good electrolytes and the

law of mass action.—J. Bougault : The isomerisation

of the a-hvdroxv /S^-unsaturated acids into 7-ketonic

acids. The views of Fittig, Thiele, and Erlcnmeyer

on this well-known isomeric cha ige are discussed.

The author puts forward experimental evidence in

favour of the following simplified scheme :

—

R.CH =CH.CH(OH).CO,H—;
R.CH(OH).CH=CH.CO,,H—

>

R.CO.CH,.CH,.CO:H.

—Em. Bourquelot and M. B ridel : The biochemical

synthesis of glucosides of polyvalent alcohols; the

o-glucosides of glycerol and glycol.—Stanislas Meunier :

An unrecognised point in the fossilisation of organic

debris.

BOOKS RECEIVED.
Research in China. (In three volumes and Atlas.)

Vol. iii. : The Cambrian Faunas of China, by C. D.

Walcott. -\ Report on Ordovician Fossils collected

in Eastern Asia in 1903-04, by S. Weller. A Report

on Upper Paleozoic Fossils collected in China in 1903-

04, by G. H. Girty. Pp. vii + 375. (Washington,

U.S.A. : Carnegie Institution.)

The Infinitive in Anglo-Saxon. By Prof. M.
Callaway, Jr. Pp. xiii + 339. (Washington, U.S.A. :

Carnegie Institution.)

Botanical Features of the Algerian Sahara. By
W. A. Cannon. Pp. vi + 81+36 plates. (Washington,

U.S.A. : Carnegie Institution.)

The Diffusion of Gases through Liquids and Allied
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2nd Edition)
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DENZIL WORKS, NEASDEN, LONDON, N.W.

CMli,u/on lo Ihc AJwirally. IV„r, India, and
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SCIENTIFIC INSTRUMENTS
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The "i»AItRIS."
SI»ECTR01YIEXER.

A cheap and reliable Instrument specially designed for
Students' use.

Very strongly constructed so that it may be used by
elementary pupils w.thout being put out of order.

PRICE £2 : 10 : Each Net.

Descriptive Pampliiet on application.

(1913)

PHILIP HARRIS & CO., LTD

BIRMINGHAM
(ENGLAND.)

TOWNSON & MERCER.
(Established 1798), "'"
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34 Camomile Street, London, E.G.
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and Tripod Stand.
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body with asbestos outer
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It can be used for reductions,
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melting of inetals and alloys,
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ing point of silver.
When not in use as a crucible

furnace, it takes the place of
an ordinary tripod stand and
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a useful combination.
Marble is readily reduced in
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Price complete, with Bunsen
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bredINo. 455539.
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German Silver was melted in 10

Seeing that it derives its heat from an ordinary Bunsen
burner, I regard it as highly efficient for general
laboratory use and is likely to become very popular.

1 intend to use it myself for ignitions which otherwise would
iiecessi ate the use of the blowpipe."

Also stocked In 2 larger sizes.
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19 & 21 SUN STREET, Finsbury Square, LONDON, E.G.
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A Marvel of Value.
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NEW 'LONDON'
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Handle
ng it great stability.

It is
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show
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„ 392A Double
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SOLE AUTHORISED MAKERS OF
STROUD & RENDELL SCIENCE LANTERNS.

The "College" Lantern.
with Russian iron body, suitable

for either limelight or the electric
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base-board without opening for

adjustable stage, sliding exten-
sion, two superior objectives (C
and F), 6, 7, 8, 9, or 10 in. focus,

condensers 4^ in. diameter, prism
with silvered back, which can be
used at C 01 as an erecting prism

at F in mount (D). with lime-

light jet and slide earlier.

Complete in travelling case

£8 2 6
9 10

' University " Lantern, with sliding baseboard, fitted

ith limelight burner, without adjustable table JV ,1 5
with Phoenix Arc Lamp H 15 g
sible Adjustable Stage for supporting apparatus , i 1
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Polariser and analyser 2

Catalogues post free.
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IMPERIAL
COLLEGE "^

OF SCIElsrCE AND TECHNOLOGY

SOUTH KENSINGTON, LONDON. S.W.
The following Special Courses of Advanced Lectures will be

given, commencing in October next, at the

ROYAL COLLEGE OF SCIENCE.
Subject. Conducted by

Calculus of Variations / ^'of- A- R- Forsyth, Sc.D.,
\ Math.D., LL.D., F.R.S.

Functions of Two or MoRE\Prof. A. R. Forsyth, Sc.D
Complex Variables ...J Math.D., LL.D., F.R.s'

The Theory of Sets of Points! »„•, d , r.

AND THE Theory of a Real T fpr'S ^'^»^«dson,
Variable

J
^^^^> Bac.

f Assist. -Prof. Fowler,
Spectroscopy \ A.R.C.S., F.R.A S

(. F.R.S.
/Assist.-Prof. Schryver,
I D.Sc, Ph.D.

/Mr. S. G. Paine, B.Sc,•\ F.LC.

Bio-Chemistry ...

Soil Bacteriology

Engineering Geology, Part B"l\-. t
(of 3 Courses) in Economic l^-;;

pL''7°"H, M.Inst.

Geology
J

'-'-' *-Gb.

For further particulars of these <ind other Courses to follow
application should be made to The Registrar.

'

SESSION OPENS ^cith SEPTEMBER, 1913.

EAST LONDON COLLEGE
(UNIVERSITY OP LONDON).

FACULTIES OF ARTS, SCIENCE, AND
ENGINEERING.

FEES: TEN GUINEAS PER ANNUM.
NO ENTRY FEE AND NO REGISTRATION CHARGES.

Special fees and facilities for Post Graduate
and Research Students in all Faculties.

M.A. CLASSES FOR MATHEMATICS.
Calendar, with lists of Graduates, University and College

Scholarships, Academic and other distinctions, post free on
application to the Registrar, or the Principal,

J. L. S. HATTON, M.A.
Telephone No.: East 3384.

ENGINEERING AND TECHNICAL OPTICS.

NORTHAMPTON POLYTECHNIC INSTITUTE,
CLERKENWELL, LONDON, E.C.

MECHANICAL AND ELECTRICAL ENGINEERING.
Full Day Courses in the Theory and Practice of the above Subject* will

commence on Monday, September 29, ,9,3, The courses in Mechanical
tngmeering include specialisation in Automobile and Aeronautical
Ungineering, and those in Electrical Engineering include soecialisation in
Radio-Telegraphy. ENTRANCE EXAMINATION on Wednelday anS
Ihursday, September 24 and 25. These courses include periods spent in
Commercial Workshops, and extend over four years. They also prepare
for the degree of B.Sc in Engineering at the University of London. Students
well grounded in Science, Mathematics and Drawing may be admitted
direct to the second year's course. Fees, /15 or /ii per annumTHREE ENTRANCE SCHOLARSHIPS of the value of .£52 each will
be offered for competition at the Entrance Examination in September next.

TECHNICAL OPTICS.
Day Courses in all branches of this important

n specially equipped laboratories

•especting the
application to

Full and Part T ,
department of Applied Science g
and lecture rooms.

Full particulars as to fees, dates, &c., and all informal
work of the Institute, can be obtained at the Institute o

R. MULLINEUX WALMSLEY, D.Sc, Principal.

THE SIR JOHN CASS TECHNICAL
INSTITUTE,

JEWRY STREET, ^LDGATE, E.C.

The following Special Courses of Instruction will be given
during the Autumn Term, 1913.

THE THEORY AND APPLICATIONS OF
MATHEMATICAL STATISTICS.

By E. C. SNOW, M.A., D.Sc.

A Course of lo Lectures on the modern mathematical methods
of dealing with statistical data in Social, Educational, Economic,
and Metjical problems, suitable to teachers and students of
economics. Opportunity will be given to students to take up
problems on their own account, and assistance and direction
will be given for such work.

Thursday, 5.30 to 6.30 p.m. The first Lecture of the Course
will be given on Thursday, October 9, 1913.

THE METHODS OF DIFFERENTIAL AND INTEGRAL
CALCULUS, AND THEIR APPLICATION TO

CHEMICAL AND PHYSICAL PROBLEMS.
By R. S. WILLOWS, M.A., D.Sc.

A Course of lo Lectures for those engaged in Chemical and
Electrical industries and students of Physical Chemistry, in
which the subject will be treated more as a means ol
chemical and physical investigation rather than from the
mathematician's standpoint.

The standard of Mathematics required on joining the class
will not go beyond an elementary knowledge of Algebra.

Friday, 7 to 8 p.m. The first lecture of the Course will be
given on Friday, October 10, 1913.

Detailed Syllabus of the Courses may be had upon application
at the Office of the Institute, or by letter to the Principal.

THE SIR JOHN CASS TECHNICAL
INSTITUTE,

JEWRY STREET, ALDGATE, E.C.

.
^^^ following Special Course of Instruction will be given during the

Autumn Term, 1913 :

—

COLLOIDS.
The Methods employed in their Investigation
and their Relation to Technical Problems.

By E. HATSCHEK.
A course of lo Lectures and Demonstrations on the nature and

properties of Colloidal substances, of the methods employed in their
investigation, and of the bearing of Colloidal phenomena on Chemical
and allied Industries.

Tuesday Evenings, 7 to 8.30 p.m.
The first lecture of the Course will be held on Tuesday, October 7

at 7 p.m.

Detailed Syllabus of the Course may be had at the Office of the
Institute, or by letter to the Puincipal.

CITY OF LONDON COLLEGE.
AOTINO IN COKJUNOTION WITH THE LONDON CHAMBER OF COMMEME.

WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.G.
(Near Uoorgate and Liverpool Stroot StatloDi).

Principal: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.)

Michaelmas Term begins Monday, September 2gtA.

EVENING CLASSES in SCIENCE. Well-equipped
LABORATORIES for Practical Work in CHEMISTRY,
BOTANY, GEOLOGY.
Special Courses for Pharmaceutical and other examinations. Classes

are also held in all Commercial Subjects, in Languages, and Literature.
Art Studio. All Classes are open to both sexes.

DAY SCHOOL OF COMMERCE. Preparation for a COMMERCIAL
or BUSINESS career.

r spectuses, and all other information, gratis on application.

DAVID SAVAGE, Secretary.
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THE STRUCTURE OF THE ATMOSPHERE
IN CLEAR WEATHER.

The Structure of the Atmosphere in Clear

Weather: a Study of Soundings with Pilot

BallooHS. By C. J. P. Cave, M.A. Pp. xii+ 144.
(Cambridg-e: The University Press, 1912.) Price
ios. 6d. net.

MR. CAVE'S book is a welcome addition to

the valuable contributions of amateurs to

the common stock of scientific knowledge, and is

the more welcome as the first book on this special

subject. The investigation of the upper air is of
.such interest and the incidental problems which it

presents are so numerous, so attractive, and, in

these days of flying, so practical, that it is a matter
of some surprise that there are not found more men
of leisure to follow the notable examples of Prof.

Lawrence Rotch and M. Teisserenc de Bort in the
investigation of the free atmosphere. Mr. Cave in

his introduction refers to the circumstances in

which he began the study of the subject. As a
matter of history, they can be traced to a letter

by the present writer in The Times asking for the
cooperation of yachtsmen in the exploration of the
air over the sea by means of kites. Since that
letter appeared we have had to chronicle the divi-
sion of the atmosphere into two distinct layers, an
upper layer, the stratosphere, in which there is

little or no variation of temperature in the vertical,
but sensible variation from day to day, or alon^
the horizontal, and a lower layer, the troposphere,
in which the variation of temperature is greatest
in the vertical and relatively small along the hori-
zontal. At the boundary between the two layers
which is found at different heights in different
regions, and on different occasions according to the
barometric pressure, there is generally a slight
inversion in the fall of temperature with
height. Ten kilometres may be taken as a rough
and ready estimate of the average thickness of the
troposphere with the understanding that there is a
latitude of three or more kilometres to be allowed
in either direction according to circumstances.
With the progress of the general investigation

of the upper air attention has been directed especi-
ally to the observation of air-currents at different
levels by means of pilot balloons watched through
theodolite-telescopes of special construction, intro-
duced by M. de Ouervain. Mr. Cave's book gives
a comprehensive account of the methods and re-
sults of work of this character based upon his own
experience at Ditcham Park and elsewhere. The
apparatus is simple and less expensive than that
required for the determination of temperatures :
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a balloon which need not be large enough to

carry recording instruments, some hydrogen, and
accessories, two theodolites to be used simultane-

ously from two ends of a base for the observation

of the altitude and azimuth of the rising balloon

at the end of each minute or half minute from the

start. One of the theodolites may be dispensed
with if the observer knows with reasonable accu-
racy the rate of ascent of the balloon, and, as

appears from one of Mr. Cave's chapters, this

condition may be assumed without fear of losing

the characteristic features of the ascent. In fact,

observations of pilot balloons with one theodolite

have been asked for as part of an international

enterprise. The reduction of the observations is

laborious, as each sounding entails the solution of

many triangles, but with the judicious use of a
slide rule and tables as described on p. 12, the
labour is apparently not intolerable. The results

of two hundred soundings in 1907, 1908, and
1909, with one in igio involving the solution of

8000 triangles, are given in the book. They are
classified according to certain types of structure.

For each sounding the velocity and direction of

the horizontal motion of the air at each half kilo-

metre are given in tables on pp. 84-107, and they
are illustrated by a number of diagrams showing
the variation of direction and velocity with height,

accompanied by the weather maps which represent
the distribution of surface pressure on the occa-
sions of the ascents. A word of praise must here
be given for the excellence of the arrangement
and printing of the tables and of the diagrams
and maps.

The order of the book also deserves remark.
Mr. Cave has departed from the usual course in

not taking the mean values of all the fish that
have come into his net. He has sorted out his

catch before submitting it to digestion. In fact,

there are, if we recollect rightly, no mean values
anywhere in the book. In the present state of our
knowledge this decision is a wise one, for until

the variations are reduced to those of observation
alone, a mean value often conceals more truth
than it reveals, and is sometimes actually mis-
leading.

The first step in the discussion is to form a
selection of types of structure. These are excel-
lently illustrated by photographs of cardboard
models.

The use of pilot balloons is subject to some
obvious limitations. There is no little difficulty in

pursuing a balloon with a theodolite for great
distances. On one favourable occasion Mr. Cave
kept a balloon in view until it was forty miles
away, but ordinarily a sounding comes to an end
by losing sight of the small speck in the field of
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view of the theodolite either by a trick of eyesight

or by the accident of clouds, long- before any such

distance has b«en reached. Consequently, the in-

vestigation is limited to clear weather, and for

the most part to the lower layers of the atmo-

sphere. The lower half of the troposphere, say,

up to five kilometres from the surface, is the

region specially under observation, but when the

sky happens to be clear the investigation can be

extended to much greater heights. Mr. Cave

gives twelve examples of series of observations

beyond 11 kilometres, and one up to i8 kilo-

metres. He is therefore able to devote a chapter

to the winds of the upper layer, the stratosphere,

and he supports the general conclusion that the

wind falls off rapidly as the boundary of the

stratosphere is approached and passed, though we

must wait to learn whether this result is charac-

teristic of the stratosphere or merely character-

istic of the weather when the stratosphere comes

under observation. ^

Useful chapters will be found devoted to

methods of observing and their accuracy, and to

the rate of ascent of balloons, with an examination

of the effect thereupon of the orographical fea-

tures of the neighbourhood. The author then

takes up the meteorological applications of his

results. This section takes the form, for the most

part, of a study of the relation of the strength and

direction of currents aloft to the distribution of

pressure and temperature at the surface, and leads

up to an important diagram on p. 75 showing the

upper winds in relation to a hypothetical distribu-

tion of high and low pressure at the surface. The

diagram represents increased velocity aloft in the

vi-esterly currents of a "low," and in the south-

westerly and north-westerly currents of a "high,"

but a diminished velocity in the easterly wind of

a "high." To judge by the text, an unchanging

current might have been represented in the more

central area where there is little pressure

gradient, and certainly a reversal of the north-

easterly current on the south-eastern side of a

high-pressure area. But the most striking feature

of the diagram is a strong north-westerly upper

current increasing with height (across the surface

isobars and the south-westerly surface winds)

from the central region of a " low " to the eastern

region of the neighbouring "high." This note-

worthy current which must be closely associated

with the dynamical structure of the atmosphere is

rightly selected as one of the types of structure to

which attention is specially called. It is in line

with observations of cirrus cloud in front of a low-

pressure area.

1 The falling off of wind with height in the stratosphere can be show.i to

be a logical consequence of the higher temperature of the region of lower
pressure.

NO. 2290, VOL. 92]

The relations to the sequence of weather on

many occasions are set dtat in detail, but the

results are not easily generalised except in the

special case of the reversal of the current over

a north-easterly wind, which is shown in many

instances to be the precursor of rain and thunder-

storm.s.

Some attention is given to the relation of tin.-

direction and strength of the wind in the upper

air to the pressure gradient at the surface,

a-suming that the gradient wind is tangential to

the isobars. As regards direction, there are useful

diagrams showing the relation of the gradient

directions to the surface winds for the three types

of structure, viz. : (i) "solid current," (2) increase

of velocity aloft, and (3) decrease of velocity aloft

;

the last shows the decreasing winds to be limited

to cases of surface wind between north and south-

east. As regards strength, gradient velocities are

calculated from the usual formula :

\' — yl{2wp sin A),

and the increase of velocity with height for some

situations is attributed to an increase of gradient

deduced from the distribution of temperatures in

the lowest layers indicated in the publishec^

weather-charts.

The increase of gradient is calculated from thr

surface temperature by a rough and ready formul

which, considering the local influences upon teni

perature and other circumstances, is sufficienth

accurate for Mr. Cave's immediate purpose; but

it may be useful to give here a more accurat.

formula, to which that used by Mr. Cave approxi-

mates. Neglecting the effect of humidity, which

is certainly small and usually unknown, the

increase of pressure difference in millibars for h

metres of height measured from any level is given

bv the formula :

.A-.,^o-o343.^(f-f)

where p is the pressure at one place, p + \p that

at another on the same level, 6 and \d are the

temperature and temperature difference, and Ap,,

is the pressure difference at h metres above the

given level.

Near the surface pjd is approximately equal

to 3, so that for the first fe kilometres from the

surface the formula would become approximately :

\e pi'
A/t - A/|,= 100/'

The approximate formula used by Mr. Cave is

practically identical with this, except that thi-

term l^pjp is omitted. The omitted term ma>

be sufficiently small to be neglected for the surface

layers when Af is not large, because p is
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numerically of the order of 1000 in that region,

but A/)//) cannot be neglected in calculations re-

quiring greater accuracy, or in the upper reaches

of the atmosphere, where p has a much smaller

value because 6 does not fall proportionally to the

fractional fall of p.

In considering any physical explanation of the

structure of the atmosphere, the difference

Ipjp — ^djd is an important quantity. In fact,

as a rule, it appears that, somewhere or other

in a vertical section of the troposphere (where \d

and Ap are of the same sign), in consequence of

the variations in the magnitudes involved, the

quantity Iplp — ldjd becomes zero and changes

sign. To that curious circumstance is due the

dominance of the influence of the stratosphere

upon the dynamics of the surface layers, although

it only represents about a quarter of the whole

mass of the atmosphere. In the stratosphere ^p
and \6 are of opposite signs, and their influences

in the production of pressure difference reinforce

each other. Hence in the stratosphere, pressure

differences are rapidly built up, while in the

troposphere changes are capricious and contra-

dictory.

But fortunately these considerations are, so far

as can be judged, of little importance in the cases

to which Mr. Cave has applied his rough and

ready formula, and do not affect the general

accuracy of his conclusions.

For the practical study of the dynamics of the

atmosphere we are largely dependent upon
observations with pilot balloons. They may be

taken as supplementing observations of clouds,

and, in due time, both must be brought into

relation with the observations of pressure and
temperature obtained from registering- balloons.

It is in many ways unfortunate that the track

of a registering balloon cannot always be followed

by a theodolite or otherwise determined. As it

is, we often get our kinematical conditions from
one occasion, and our baric and thermic conditions

from a different one.

Something may be done to bring the two
together by means of observations of cloud-

sequence, which can be observed on either occa^

sion. At present these have hardly come within

the range of meteorological work. Few observers
are effectively conscious of the rapidity of the

changes which are indicated by clouds, and which
must be the results of the distribution of pressure,

temperature, and wind.

In the book before us little is said of the

association of cloud-forms and cloud-changes with
the variations of the structure of the atmosphere
disclosed by pilot balloons, but that part of the

subject has great possibilities, and this leads us
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to express the hope that in a subsequent edition

of this interesting work Mr. Cave may be able

to give us the benefit of his experience in that

direction also. W. N. Shaw.

SOCIOLOGY AND MEDICINE.
i) The Task of Social Hygiene. By Havelock
Ellis. Pp. XV + 414. (London: Constable and
Co., Ltd. 1912.) Price 8s. 6d. net.

(2) The People's Medical Guide: Points for the

Patient, Notes for the Nurse, Matter for the

Medical Adviser, Succour for the Sufferer, Pre-

cepts for the Public. By Dr. John Grimshaw.
Pp. XX + 839. (London: J. & A. Churchill.

1912.) Price 8s. 6d. net.

(i) ' I ""HE title of this book somewhat masks

\_ the nature of its contents, for by " social

hygiene " the author means to convey the study

of those things which concern the welfare of human
beings living in societies. The various chapters,

or essays as they practically are, include such

varied subjects as the changing status of woman
and the woman's movement, eugenics and love,

religion and the child, the falling birth-rate,

sexual hygiene, war against war, international

language, and others. The author generally pre-

sents the two points of view, supporting them by

quotations and summaries from many sources.

The essays are interesting reading, but at the end

leave us somewhat in doubt as to what would be

for the best, or what the writer considers would

be best.

(2) This book covers almost the whole range

of subjects comprised within the scope of the

practice of medicine and surgery, including the

specialities such as diseases of the throat and eye.

The information given seems generally to be

accurate, is imparted in simple language, and im-

portant points are frequently driven home by some

terse sentence, e.g. "a tooth in the head is worth

two on the plate "
(p. 57). Some capital sections

are given on tlie management of children, diets

and cooking, and physical exercises. The matter

does not always seem to come quite in the right

place, and simple domestic remedies and treatment

may be omitted ; for example, that common com-

plaint of children, "child crowing," or "spas-

modic croup," is scarcely noticed under children's

ailments, but is relegated to the chapter on

diseases of the throat, and it is certainly by no

means " invariably " associated with rickets.

We think that the compass of the work is some-

what beyond that necessary or desirable for the

general public, but the volume would serve as an

excellent book of reference for the district nurse,

health visitor, missionary, ship's captain, and the

like.

'

R. T. H.
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OVR BOOKSHELF.
British Rainfall, 1912. On the Distribution of

Rain in Space and Time over the British Isles

during the Year 1912, as recorded by more than
5000 Observers in Great Britain and Ireland,

and discussed with Articles upon various
Branches of Rainfall Work. By Dr. H. R. Mill,

assisted by C. Salter. Fifty-second annual
volume. Pp. 96 + 372. (London: E. Stanford,
Ltd., 1913.) Price los.

The plan of this valuable annual volume remains
almost exactly as before ; it is well known to many
of our readers, and is welcomed by meteorologists
and others for its comprehensiveness and the

scrupulous care exercised in dealing with matters
of detail. Part i. is devoted mainly (i) to the
unprecedented rainstorm of August 25—26 in East
Anglia, the area being now extended to the whole
Oi* England and Wales. The rainfall exceeded
7"5 in. over about sixty-seven square miles, with
a small patch where more than 8 in. fell, between
Norwich and Brundall. The weight of precipita-

tion over England and Wales is estimated at

4473 million tons. (2) the wettest summer in

England and Wales. The rainfall was not ex-
ceeded during the last fifty years ; in August the

amount in south England was more than three
times the average over large areas. The general
rainfall for June-August was 78 per cent, above
the normal. Part ii. deals with the rainfall for the

year, and includes the observers' remarks on the
weather, with heavy falls and monthly and
seasonal rainfall, illustrated by maps. The year
was a wet one ; expressed in percentages the totals

were: England, 123; Wales, 119; Scotland, iii;
Ireland, 108; British Isles, 115. Part iii. contains
the general tables of total rainfall at 5272
stations ; maps of the river-divisions are now
given, with the tables for each of the twenty-three
large divisions of the country. We notice with
regret that this useful and unique organisation is

not yet self-supporting, and that the deficit has
to be met by the director ; further, that owing to
the continual strain of the work. Dr. Mill has to
take a complete temporary rest, during which time
Mr. Mossman, of the Argentine Meteorological
OfBce, will undertake the editorship of the publi-
cations.

(i) Die Siisswasser-Flora Deiitschlands, Osler-
rcichs und der Schiveiz. Herausgegeben von
Prof. A. Pascher. Hefts. 2, 3, g, and 10. Price

5, 1.80, 1.50, 4 marks.

(2) Die Siissivasserfauna Deutschlands eine Ex-
kursions-fauna. Herausgegeben von Prof. Dr.
Brauer. Heft.' 14. (Jena : Gustav Fischer,
1912-13.) Price 7 marks.

These little monographs on the fresh-water flora

and fauna of Germany, Austria, and Switzerland
are issued under the general editorship of Prof.
Pascher and Prof. Brauer respectively. The series
on the fauna is issued in nineteen parts, extending
from .the Mammalia to the Hydrozoa ; that on the
flora in sixteen parts, of which the first twelve
and part of the thirteenth deal mostly with micro-
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scopic forms, the remainder with fungi, mosses,
lichens, iS.'c. ; a volume on the Protozoa does not

seem to be included. The volumes range in price

from 1.50 marks to 7 njarks, are purchasable

separately, and are written by well-known authori-

ties on the subjects of which they treat. Each
volume commences with a general description of

the particular group dealt with, methods of in-

vestigating and preserving the organisms, and a

brief list of the principal works and papers on
the subject, after which follows a systematic

description of species, diagnoses of genera, &x.

(i) These volumes deal with several groups "

flagellated micro-organisms (Heft. 2 and 3), ii>

eluding Eiiglcna, diatoms (Heft. lo), and tii

Zygnemales (Heft. 9), i.e., chlorophyl-gretr

cylindrical-celled algas, such as Spirogyra. A\

the volumes seem very complete, and that on tlii

diatoms should serve as a very useful handbool
on this interesting group of micro-organisms.

(2) This volume deals with the Rotatoria ani

Gastrotricha. A good account is given of rotift

structure, and the diagnostic tables and descrip

tions of species are excellent.

.All the volumes are profusely illustrated, e.^'.

no fewer than 379 illustrations are allotted to tli'

diatoms and 474 to the rotifers, many comprisini^
two or more figures.

We believe that these series will be of tin

greatest service to the field-naturalist and others

R. T. H.

LETTERS TO THE EDITOR.
[1 he Editor does not hold himself responsible Jot

opinions expressed by his correspondents. Neithc
can he undertake to return, or to correspond wili
the writers of, rejected manuscripts intended fo
this or any other part of Nature. No notice
taken of anonymous communications.]

The Nature and Treatment of Cancer and Malaria,

May I ask your courtesy for a brief reference to tli

article by Dr. C. VV. Saleeby on the Internation.n
Medical Congress (Nature, August 14, pp. 6o8-f|i

Dr. Saleeby notes, that recent research is tending in

the direction of the views advanced by me someft
years ago. How long will yet elapse before thts-

views as to the germinal origin, trophoblastic (asexua'
nature, and enzyme or pancreatic treatment of cancer
are "generally accepted" cannot be said. But whtr.-
ever that time does arrive, mankind in general and
medical mankind in particular will have no othti
refuge against the ravages of cancer than its treat-

ment with genuine sitrong injections of trypsin and
amylopsin. Scientifically, what evidences are there of

this? In the first place, among others, three success-
ful cases treated by Major Lamballe were described
in my book on cancer, published two years ago. It

quite four years since the patients were treated. Two
of them are certainly alive and well, and I believe
that this is also so with the third. More recently, I

have pointed out, in a paper on the occui'rence of
de.Ktro-rotatory albumins in organic nature, noticed
not long ago in your columns, that the asexual gene-
rations, such as the malaria parasite, &c., which
induce disease, are the same in nature as cancerrcells,

and have foretold their total destruction by the fer-

ments, trypsin and amylopsin. In a memoir, which
is about to be published, Major F. W. Lamballe,
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R.A.M.C., has demonstrated the scientific truth of

this. He has shown in a waj' which must carry com-
plete conviction, that cases of benign and malignant
tertian malaria, even very grave cases with cerebral

symptoms, in all of which, as his results show,
quinine had proved quite useless to stem the disease
and to prevent relapses, from one to three injections

of pancreatic enzj'mes sufficed not merely to kill all

the parasites, but to cure the patient. Relapses in" the
patients—which had been the rule in very nearly all

the cases—did not occur after this brief treatment, and
the men (British soldiers) were able to return to duty
at once, even in some instances on the day of the
second or third injection. That is to say—and it is a

matter for great scientific satisfaction—the original

work, which I began in 1888, has now resulted in the
easy and complete conquest of malaria. What this

means can be understood from the facts concerning
the treatment of malignant malaria, which at present
is the rule in the Army. This entails a course of
treatment by quinine lasting at least four months,
and very often, if not always, even then the patient
is not cured. But I understand that during this time
the soldier is regarded as unfit for active service, and
sometimes 25 per cent, of a regiment stationed in the
tropics may be in this condition. In contrast to this

the pancreatic treatment of malignant malaria in

the hands of Major Lamballe entails not more than
ttiree injections, costing at the outside three shillings,

it need not last two iveeks, and the patient can return
to duty at once, and so far as we know is then free

from all danger of relapse, but tiot immune to a new
infection. The facts here outlined indicate that,

properly applied, that which cures malignant malaria
tniist cure cancer. J. Beard.
8 Barnton Terrace, Edinburgh, August 30.

[I AM delighted that my brief reference to Dr.
Beard's work should have elicited this interesting
letter. He might also have referred to the astonish-
ingly successful treatment of surgical tuberculosis by the
pancreatic ferments, which was reported upon bv
Baetzner in the special tuberculosis number of The
Practitioner recently. (Being abroad, I cannot give
the reference.) When Dr. Beard refers to the malaria
parasite as an asexual generation, he must, of course,
be thinking of only one-half of its complete reproduc-
tive cycle. It would be interesting to make clinical

observations as to the action of trypsin and amylopsin
upon the sexual and asexual stages of these parasites
respectively. As for cancer, I shall never be able to

believe that the good results I saw under Dr. Beard's
method of treatment six years ago were not causally
connected with it. .And if it be true, a? is now
asserted, that the leucocytes, our defenders against
morbid cells, normally produce trypsin, perhaps the
last has not been heard, after all, of this daring and
original theory of Dr. Beard.—C. W. Saleebv.]

Note on the Dicynodont Vomer.
In a paper on Dicynodnn now being printed bv

the Royal Society we have already described the bone
which Dr. Broom now regards as the '" typically
mammalian median vomer." It is the bone whicli he
has described previously as the anterior continuation
of the basisphenoid, but without recognising the
groove on the dorsal surface. No trace of a suture
exists between it and the basisphenoid. To us it

seemed, as stated in our paper, that the form of this
bone, so far from confirming Dr. Broom's views,
rendered his interpretation of the grooved bone in

Diademodon even more doubtful than before.
That the bone generally recognised as the vomer in

Dicynodon had a paired origin we readily admit, and
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we had already set forth reasons for this view in a
paper now in MSS. on the structure of the skull in a
^mall unnamed Dicynodont genus ; as we have pointed
out in our paper on Dicynodon, the vomer is paired
in the guinea-pig, and had probably a paired origin
in mammals. Igerna B. J. Sollas.

\\'.
J. Sollas.

Oxford, September 6.

An Aural Illusion.

I AM not aware that the following curious particular
has been noticed.

If a sounding body has a velocity greater than that
of sound in air, it will outstrip its previous sounds as
it goes, and leave them to follow in its wake. Let it

be supposed that such a body ceases sounding directly

it passes an observer. In this case the sound waves
of the greatest intensity will be the first to

act, and those of the least intensity, the last.

Hence the modulation of the sound will be
reversed, and will have the character of a

diminuendo, which we associate with sound that

comes from a receding body. In such circumstances,
therefore, it would seem to the observer that th

source of sound had been travelling away from, instead
of towards, him ; an illusion touching the swell of the
sound, and so the apparent direction of the sounder,
quite distinct from those pitch effects which are duly
taken cognisance of by Doppler's principle.

Norman Alliston.

THE NINTH INTERNATIONAL PHYSIO-
LOGICAL CONGRESS.

I^HE triennial International Physiological Con-
gress, which was held at Groningen on

September 2 to 6, was unanimously voted by
those who attended it to be one of the most
successful scientific congresses held during the

present year. The number of workers engaged
in physiological investigation being not very large,

the congress, although larger than might have

been anticipated, was of manageable size, and
since physiologists on the whole are not a fluc-

tuating body, everyone felt at ease and en famille.

It would be impossible to speak too highly of

the admirable manner in which the president.

Prof. Hamburger, with his characteristic precision,

provided for the welfare and convenience of all

those who attended the congress and who gave
demonstrations in the laboratories ; these latter

are beautifully equipped, and leave nothing to be

desired.

To English physiologists this particular physio-

logical congress is of especial interest, since it is

now twenty-five years since the congress was
founded at the suggestion of the Physiological

Society ; the late Sir Michael Foster, its first

president, was one of those who was most directly

connected with its foundation, and it was as a

fitting tribute to his labours that his portrait was
chosen as the frontispiece for the special Fest-

schrift, edited by Prof. Hamburger and Dr.

Laquer. In this volume an excellent resume.

arranged according to subject, is given of the work
of the congress during the past twenty-five years

;

this is preceded by the opening address of the pre-

sident, Prof. Hamburger, at the present congress.

The congress numbered about 400 members,
of whom about sixty were British, and the social
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events were numerous. On September i the
visitors received in De Harmonie a warm welcome
from the Dutch physiologists and the Medical
Association of Groningen. The following even-
ing there was a reception in the large hall of the
University buildings by the Queen's representative
and the Dutch Government. On Wednesday, at
the ' Sterrebosch " Park, the guests enjoyed the
hospitality of the municipality of the town, and
on the next day, at the f'aterswolder Lake, that
of the Ex-Senator M. J. K. Scholten. On Ihurs-
day evening there was also an excellent entertain-
ment at the theatre and in De Harmonie. On
the last evening a banquet terminated the congress.
But the hospitality was not confined to the above-
mentioned events ; many members enjoyed private
hospitality during their stay, and, as stated by
Prof. Starling, all the people in the town were so
cordial that "we felt that we were not merely
the guests of the physiologists, but of every
bargee and every tram conductor in the town."
There was a special ladies' committee, and several
excursions were arranged for the ladies who
attended the congress.
To commemorate the occasion of the congress,

the Dutch medical journal, Ncderlandsch Tijd-
schrift voor Geneeskunde, issued a special number,
largely devoted to physiological communications,
and to the history of the development of physio-
logy in Holland. The same journal also had a
special medal struck, and duplicates were presented
to all members of the congress. The medal bore
the portrait of the famoqs Dutch physiologist,
Donders, executed by the well-known sculptor
I^ier Pander; on the back were the words, " Aan
de leden van het IX" Intern. Physiologen Congres.
te Groningen, aangeboden door het Xederlandsche
Tijdschrift voor Geneeskunde September
MCMXIII."

("Offered to the members of the IXth Inter-
national Physiological Congress in Groningen, by
the .Ncderlandsch Tijdschrift voor Geneeskunde
September :gi3.")

The demonstrations and communications were
very numerous, and it was not possible for one
person to see and hear much more than one-third
of the whole programme, which occupied most of
the mornings and afternoons. The English physio-
logists contributed largely to the demonstrations,
which, as in the meetings of our Physiological
Society, had precedence over merely oral com-
munications. The demonstrations of Profs.
Starling (heart-lung preparation) and Sherrington
(rhythmic reflex produced l3y antagonising reflex

excitation by reflex inhibition) are familiar to
English physiologists. A demonstration which
attracted much interest was that of Prof. Abel
and Dr. Rowntree, of Baltimore; this consisted
in an apparatus for what may be termed "vivi-
diffusion," and must be accounted one of the most
distinct improvements in physiological technique
which have been seen in recent years. The
apparatus is called the "artificial glomerulus," and
consists of a series of collodion tubes arranged in

parallel, and surrounded by warm Ringer's solu-
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tion; there may be from sixteen to forty-eight
tubes in the apparatus, and through this system
blood from a chloralosed ^nd hirudinised animal
is led. The blood flows out from an artery or
vein (e.^'. from the carotid artery, or from one
of the tributaries of the portal vein) through the
apparatus, and returns again to the circulation
of the animal by a \ein (e.g. the external jugular
vein or the femoral vein). Such a circulation can
be carried out under sterile conditions, and may
be continued for sixteen hours with ease, and in

favourable circumstances for much longer. At
intervals the fluid surrounding the collodion
"glomerulus " is run off and replaced by fresh
Ringer's solution. The solution thus run off will

contain all the diffusible substances of the blood
other than the saline constituents of Ringer's
solution, and on evaporation these may be re-

covered. In this manner it is possible to detect
the presence of substances which are only present
in minute traces in the circulating blood ; thiis,

at the end of sixteen hours considerable amounts
of amino-acids and of urea can be recovered from
the dialysate ; sugars and a polypeptide substance
are also present. It is worthy of note that, as
regards efficiency, the artificial kidney thus made
compares very favourably with the animals' own
kidneys; thus, when salicylates are given, the
artificial giomeriflus may excrete as much or mori
than the kidneys in a given time. It is hoped thai

a surgical application of this principle will prove
of value. The applications of the method to the

study of intermediary metabolism are obvious, and
interesting results have already been obtained in

this direction.

Another interesting demonstration was that ol

Prof. Benjamin Moore and Dr. Webster, who
showed that when carbon dioxide was passed
through solutions of such inorganic colloids as

uranic oxide or ferric oxide in high dilution, in

presence of sunlight or of light from the mercur^
arc, formaldehyde is formed, and may be detected

bv Schryver's test. They discussed the relation

of this phenomenon to the question of the first

.'ippearance of organic matter on the globe.

Dr. Carlson, of Chicago, showed that it is easy
to demonstrate on man the presence of rhythmic
and of so-called "tetanic" contractions of the

walls of the stomach during fasting. For this

purpose two long indiarubber tul>es are swallowed
until their lower ends reach the stomach. One ol

the tubes serves for the introduction of substances

into the stomach, and the other ends in a thin

rubber sound which is inflated, and whichv when
Connected with a water manometer, serves to

record the contractions of the stomach. Dr. Carl-

son maintains that these contractions give rise to

the sensation of hunger by stimulation of the

afferent nerves of the stomach wall, that they are

initiated by local automatic mechanisms, and that

they are inhibited by various substances which
stimulate the nerve endings in the gastric mucosa
(gastric juice, acids, alcohol, &c.). Prof. Asher,

of Berne, claimed to have demonstrated the pres-

ence in the vagus of secretory fibres to the kidneys.
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and Prof. Noyons, of Li^ge, showed curves which
be believed indicated that there is an antagonism
between the internal secretion of the pancreas and
adrenaHn. The demonstration by Prof. Magnus,
of Utrecht, on the influence of the position of the
head on the posture in decerebrate rigidity and in

normal rabbits was very interesting. The effects

are in part due to reflexes from the neck and partly
to labyrinthine reflexes.

.\ novelty of great interest to those interested
in painting was the demonstration by Mr. A. H.
Munsell, of Boston. This was a quantitative
classification of pigment colours based upon
measurements by a daylight photometer, Maxwell
discs, and the trained discrimination of the painter.
The photometer uses the daylight adapted eye, and
reads in terms of the Weber-Fechner law.

.\ somewhat surprising communication came
from Prof. Hurthle, of Breslau, who has made a
careful study of the variations in pressure and
velocity in various arteries during the pulse wave
in living animals, and in dead animals perfused by
means of an "artificial heart." From these ex-
periments the conclusion is drawn that the arteries
are rhythmically contractile, and that their con-
traction aids the circulation of the blood. It would
be interesting to see these experiments repeated
with a dead animal perfused from a living heart
prepared according to Starling's method.
Many interesting apparatus were shown ; among

these may be mentioned the now well-known appa-
ratus of Prof. Krogh, of Copenhagen, for the
investigation of various respiratory problems; that
of Dr. Franz Mijller, of Berlin, for the determina-
tion of the minute-volume output of the heart in

man by a simple application of the nitrous oxide
method ; the " Kurvenkino " devised by Prof.
Straub, of Freiburg, by means of which tracings
made on smoked glass in the laboratory may be
projected on a screen with realistic effect (appara-
tus made by Jaquet, of Basel) ; and the apparatus
of Dr. Rohde, of Heidelberg, for the measurement
of the oxygen usage of the frog's heart under
various conditions of contraction. Dr. Laqueur
also showed a projection method for exhibiting the
movements of th^ intestines to a large audience.
The great event of the congress so far as com-

munications are concerned was the closing lecture,
which was given by Prof. Pawlow, of St. Peters-
burg, on " Die Erf'orschung der hoheren Nerven-
tatigkeit," in which he dealt with the subject of
conditional reflexes, to which he has devoted the
latter third of his active scientific career. Prof.
Pawlow is of the opinion that psychology in its

present condition can be of little service to the
physiologist. The physiologist must remain a
physiologist, and must investigate his problems
by the recognised methods which have been so
fruitful in other fields—he must study the brain
as an integrated working organ, and must build
up his knowledge independently of the psycholo-
gist. The study of reflex action as a purelv
physiological topic has already yielded valuable
results on treatment by the methods of experi-
mental physiology. It is rendered clear by the
work of the Pawlow school that we must extend
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our ideas of reflex action and recognise that
besides the elementary function of carrying out
ready-formed reflexes, the nervous system has
another equally important and fundamental func-
tion—that of the formation of new reflexes. It is

a generally recognised property of living organ-
isms to adapt themselves to their surroundings, or,
in other words, to respond in suitable manner to
what were previously indifferent agencies. So far,
the reflexes which have been most studied by
Pawlow have been those concerned with the secre-
tion of saliva in dogs. Various stimuli can be
given so as to afl"ect different sense-organs in

different cases, and at the same time the animal is

fed, or acid introduced into its mouth ; after a short
period of such treatment a new reflex has been
introduced, for now on application of the accom-
panying ("conditional") stimulus alone, without
the introduction of the food or acid (" unconditional
stimulus "), a reflex secretion of saliva occurs.
Such reactions have all the characters of the true
reflexes, and are equally simple in character, and
not, as might seem at first sight, complicated
processes grafted on to an unconditional reflex.

The intricacy of the conditional reflex is due not
to the complex nature of the neural processes
involved in the reflex, but to the ease with which
it can be inhibited ; innumerable conditions in the
nervous system itself and in the outer world
inodify it in this way, and thus investigation of
the phenomena is not easy. In close relation to
the formation of a conditional reflex is the func-
tion of the analysis of the sensations which reach
the organism from the outer world, and from
which some components are selected by th^
process of analysis ; it is only these selected com-
ponents which are really utilised in the construc-
tion of the new reflex. It seems, then, that by
careful study of these reflexes v.e have the means
for acquiring an accurate knovv-ledge of the func-

tional activity of the analysing mechanism. The
chief problems which have been investigated are
those concerned, firstly, with the origin of the
conditional reflexes, and secondly with the mech-
anism of analysis of sensations. These reflexes

can be formed in relation to strong as well as to

indifferent stimuli ; thus powerful electric stimuli

applied to the skin, when the reflex has been
trained, do not lead to movements of defence or

aggression as is at first the case, but merely to

the feeding reflexes of which the flow of saliva is

the easiest to follow. This is to be explained as due
to the formation of new nerve paths, determined
by different excitability of the various nerve centres.

Thus the stimulation of bone cannot be made to

yield the conditional reflex, since the centres con-
nected with painful stimulation of bone are more
powerful than those connected with alimentation.

An important condition for the upbuilding of a

conditional reflex is that the particular conditional

stimulus used must precede, or accompany, not
follow, the unconditional stimulus (food or acid).

If it follows the unconditional stimulus, inhibitions

are set up, and this inhibition has also been
studied. It is also of great importance that the
stimulus employed be strictly isolated from inci-
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dental ones ; in some of the earlier in^estigations

it appeared that the real conditional stimuJus was
given by the operator himself, by some peculiarity

of odour or nioxements, and not at all by Vhe

stimulus which he believed he was employing. For
this reason the animals are now f Iways isolated in

special rooms, which no person enters durmg the

course of an experiment, all the conditions and
observations being controlled from without by
means of electrical or pneumatic arrangements.
With regard to the inhibitory processes to which

the rellexes are so subject, there may be distin-

guished three kinds of inhibition. Firstly, we
ha^•e the inhibition during sleep. Secondly, the

inhibition by means of the arrival of other stimuli

which have an inhibitory effect (external inhibi-

tion). Thirdly, there is a variety which is called

"internal inhibition." This is developed as a result

of special relations between the conditional and un-
conditional stimuli by means of which the parti-

cular reflex has been prepared. When, for in-

stance, the conditionil

stimulus is not followed

bv the customary uncon-
ditional one for some
time, it becomes con-
verted into an inhibition.

When in the dexeloped
reflex the conditional
stimulus is not followed
(or "confirmed") by the
unconditional one, the

type of inhibition is called

"extinction"; when in

working out the reflex

the unconditional stimu-
lus only follows some
minutes after the con-
ditional, the inhibition

which intervenes is called

"retardation." "Condi-
tional inhibition " is

seen when the conditional

stimulus, when accom-
panied by an indifferent

stimulus, is not fol-

lowed by the uncon-
ditional stimulus; lastly,

"differential inhibition" is seen in the fact that

stimuli appioaching closely to the conditional

stimulus, and which at the commencement are

effective, become eventually inactive. That all

these phenomena are really due to inhibition can
be shown by the fact that under appropriate con-

ditions the inhibition may be removed, and the

effect manifested (" Loshemmung ").

The powers of discrimination of the analysor-s

are greatly increased during the development of

the reflex, and the conditional stimulus becomes
more and more limited and specialised until finally

it corresponds to a very small part of the analysing
mechanism. Experiments in which definite parts

of the' cerebral hemispheres have been removed
have taught that the cerebrum is the organ which
is responsible for the upbuilding of these new re-

flexes. Want of space renders it impossible to
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give an account of these experiments on the results

of partial extirpation of the cerebrum, since these

were gi\en in such brief outline in the lecture that

further abstraction is not possible. It is to be

hoped, however, that Prof. Pawlow will soon give

to the world a book on the subject similar to his

famous work on the " W'ork of the Digestive

Glands," since practically all the abundant litera-

ture on this new subject is only to be obtained in

the Russian language at the present time.

The next International Physiological Congress
will be held in Paris in 1916, with Prof. Tigerstedt

of Helsingfors, as President.

C. LovATT Evans.

THE DUAB OF TURKESTAN.-
rN its opening sentence this book raises ai

i important question, of the propriety of appro-

priating a word belonging to a language foreign

to us and using it, in a sense equally foreign t^

Mudspate-track oppo5ite Vesliab ill the Zarafshan Valley. Fro.n " The Duab of Turkestan."

its native country, in order to express a concept

at variance with its original sense. The wor.

:

doab, signifying originally the confluence of t\\

streams, and secondarily the tongue of land In

tween them, has been introduced by Prof. W. M
Davis for a portion of a coastal plain lying betwet 1

two rivers which never unite, but flow indepen'i

ently to the sea ; in the form " duab " it is usr.

by Mr. Rickmers for the country lying betwer

two rivers, the Oxus and Jaxartes, which flo'

independently into the Sea of Aral, and includi

not only the area of plain, which would come unde

Prof. Davis's use of the word doab, but the whob
of the mountain region bounded on either sid<

by the main streams of the two rivers.

(Cambridge : U

b of lurkestan: A Ph>siographic
By W. Rickmer Rickmers. Pp.

iversily Press, 1913.) Price 30^. r

Sketch and Account
xv+ 564+ pIates+ma]

I
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For the purpose of a title there is comparatively
little objection to this use of the word, but when
Mr. Rickmers goes on to coin the adjective

"duabic " for the type of scenery developed in this

region, a protest must be entered against the

needless introduction of a term that conveys no
impression of the thing which it represents. The
region dealt with presents the results of con-

ditions which are widely spread, and repeated
wherever mountains rise high enough, out of what
would otherwise be a desert plain, to catch and
condense rain from the upper layers of the atmos-
phere. In such a region the effects of erosion and
deposition caused by running water are much more
conspicuous than in a moister climate, for the

simple reason that they are uncomplicated by the

action of other agencies of denudation, with the

but does not help the reader; and to talk of the
"solid octopus of the Mustagh Pamirs sending
out its long, spare tentacles towards the east,

gripping the expanses of Tibet, Lop, and Mon-
golia," is likely to mislead the iminitiated.

Having said this, we must acknowledge the
interest of the work as a description of a type of

scenery, race, and civilisation absolutely different

from anything which the dweller in western Europe
or Xorth .America will meet with, and would especi-

ally commend the description of what the author
terms the pamirian type of scenery, which charac-
terises the mountains of central Asia, and his study
of the features which distinguish it from the alpine

type, met with in the mountains of Europe and
western Asia. Something, too, must be said in

praise not merely of the number and excellence

n

J- —Turrets and Bastions of Conijloinerate (Yakhsu) The Du.ib of Turkestan.

exception of wind and rapid changes of tempera-
ture.

Something, also, must be said in protest against
the extremes to which Mr. Rickmers carries the
use of metaphor and illustration, too commonly
adopted by geographical writers. The use of an
illustration by analogy is often illuminating, and
may serve to render the result of a complicated
series of observations and deductions intelligible

to those who have neither need nor leisure to
' ' "\v the whole course of the research, but quite

'Iten it may merely produce a misleading
.ijjpcarance of understanding where no true ex-
planation is forthcoming, and it is especiallv
dangerous when used, as Mr. Rickmers appears
to use it, as a method of research. The descrip-
tion of a range of hills as a "squashed and warty
reptile " may recall its appearance to the writer,
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of the illustrations, but, what is unfortunately more
rare, of the judgment with which they have been

selected to serve as real illustrations and elucida-

tions of the text.

BRITISH ASSOCIATIOX BIRMINGHAM
MEETING.

AS anticipated, this year's meeting of the

British .Association has been the largest

since 1904. In that year, Cambridge mustered

2789 members, and the Birmingham figure of

2(i_^5 does not fall far short of that.

Besides the amplitude of Birmingham's resources

in the matter of public institutions, hotel accom-

modation, and private hospitality, the glorious

weather which illumined the proceedings must be

i^iven its due share of credit for the success of
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the gatheringf. The someunat unusual combina-
tion of the Presidency of the Association and the
Principalship of the local University in one person
seems, on this occasion, to ha\e l>een attended
with the happiest results. It certainly had a
great effect in stimulating local interest, besides
attracting a number of the foremost foreign
exponents of the exact sciences. The ovation
accorded to jNIadame Curie, more especially by
her own sex, was as remarkable as the extra-

ordinary popularity achieved by Prof. Lorentz,
who succeeded in making even so formidable a
subject as entropy attractive and entertaining to
the generalitv of members.
The fact that the old Mason College, the Mid-

land Institute, and the Technical College are
within a stone's throw of each other accounts for

the ease with which members could pass from
one section to the other. The Geography Section,
it is true, was inconvenienced by the noise of the
traffic outside the Midland Institute, which is

greatest in the morning, but the other sections
were admirably housed. Section .\ had, on the
whole, the best lecture theatre, although the
applause in the Zoology Section overhead occa-
sionally disconcerted (pleasantly, perhaps) the
lecturing physicist below, who sometimes failed
to locate the sound.
The arrangements in the reception room met

with high commendation on all sides. The
spacious Town Hall was an ideal place for the
purpose. The ground floor was fitted with
luxurious carpets and easy chairs, and a specially
built staircase ascended to the gallery, which was
laid out in some forty writing compartments.
Even at times of the greatest activity, it was
reasonably easy to find one's way about, and the
local secretaries deserve much credit for the
completeness and adequacy of the accommodation
afforded.

.\ still greater triumph of organisation was the
Lord Mayor's reception at the Council House,
where 3500 \isitors had to be marshalled and
entertained. Large as was the assemblage, it

was quickly distributed over a large space, the
new .\rt Gallery and the Natural History Museum
being thrown open for the occasion, so that the
sense of crowding conveyed by the hour's pro-
cession into the reception chamber was quickly
dispelled. The visitors had an agreeable choice
between band music; exhibits of British birds,
nests, and eggs; dancing; and Dr. CoUisson's
musical and humorous entertainment in the Coun-
cil Chamber.

Friday's afternoon reception at Messrs. Cad-
bury 's factory at Bournvillc gave visitors an
interesting though short glimpse of the well-known
model village and its various institutions. The
spacious recreation ground was the scene of a
pretty masque and some maypole dances bv the
\illage children which were set off very attrac-
tixely by the brilliant sunshine, though provision
had been made for the event of rain by the
erection of three spacious marquees capable of
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accommodating the whole of the visitors, number-
ing, as the}' did, se\eral thousand. The guests

were taken back to Birmingli^m by special trains

running by two routes, so that both platforms

could be utilised—a fortunate detail which avoided

much inconvenience.

Saturday's excursions were a welcome change,

both to the visitors who had conscientiously spent

their time every morning at the sections, and the

secretarial officials, who gained some time to make
up arrears of work. It was notable that the

foreign visitors preferred the roads that led to

Stratford-on-Avon, though Malvern, Kenilworth,

\\'orcester, Co\entry, Lichfield, and the Forest

of Arden put forth their strongest magnetism,
aided by the hospitable efforts of their resident

aristocracy. The geological excursions to

Nuneaton and Hartshill, the Lickey and Clent
Hills, the ^^'rekin, and the Lutley \'alley, the

botanical excursion to Sutton, and the excursi .n

to the Burbage experimental farm were of absorb-
ing interest to those specially concerned.

The ecclesiastical services on Sunday were well

attended, and the various preachers took pains to

emphasise the points in which they agreed with
the declarations of prominent speakers from
Association chairs. They seemed to find these
points unusually numerous. The afternoon saw
a large social gathering of physicists and mathe-
maticians at " IMariemont,"' Sir Oliver Lodge's
residence, at which Friday's radiation discussion
was informally continued, though not by any
means concluded.

The entertainments provided by the local com-
mittee for the Monday evening gave members a
choice of three. There was St. John Hankin's
" Return of the Prodigal " at the Repertory
Theatre, Gliick's "Orpheus" at the Prince of

W'ales's Theatre, and a special series of animated
pictures dealing with scientific and historical sub-
jects at the Picture House, New Street. The
opera was patronised by a brilliant gathering
which filled the theatre to overflowing, and Herr
Denhof's company gave a new life to the
eighteenth century work by symbolic dances and
movements which brought out all the tenderness
and pathos of the music and the otherwise rather
formal acting.

|

Of the scientific proceedings of the meeting it I

is difficult to speak with discrimination until a
few days have elapsed after its conclusion. The
twelve main sections each had their devoted band
of special followers, and each had some special

occasion on which its proceedings commanded a
larger general interest. Thus it was with the
radiation discussion in Section .A, the fuel and
radioactivity discussions in Section B, the joint

discussions of Sections D, I, and K on the
synthesis of organic matter by inorganic colloids

in the presence of sunlight (in which, by the way,
Prof. Moore did not by any means succeed in

carrying the majority of his colleagues with him,
though his exposition was of masterly clearness)

;

the waterways debate in Section F (a matter of
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vital interest to Birmingham) ; the anaesthetics

report in Section I ; and the modern university

discussion in Section L.

The great popularity of these discussions has
again emphasised the fact that the average
member does not come to hear isolated papers of

miscellaneous interest. It more than ever throws
upon the recorder of each section the responsibility

of grouping its papers according to their natural

aliinities. This seems to be the only chance
which the isolated paper has of surviving at the

British Association meetings. The numerous
facilities now available for publication render it

less and less necessary to look to the British

Association for a platform from which to announce
discoveries, and the practice, so common in the
earlier days, is now largely in abeyance. But for

bringing like-minded people together to discuss

matters of scientific interest, for gauging the

trend of opinion on matters oj controversy, and
for focussing public opinion on matters of impor-
tance to the commonweal, the British Association
is pre-emiriently useful, and the Birmingham
gathering has shown that it is not likely to

abandon that function for many years to come.
E. E. F.

.At an Honorary Degree Congregation of the Uni-
fversity of Birmingham, on Thursday, September ii,

some distinguished foreigners received honorary
degrees, and the following speeches were made by the
Principal in presenting them to the Vice-Chancellor :

—

r Dr. Arrlienius.

I
Director of the Nobel Institute for Physics and

' Chemistry, at Stockholm, fellow of the Swedish
.Academy of Sciences, and foreign member of our own
Royal Society. The courageous way in which Dr.
Arrhenius applied the theory of electrolytic dissocia-

I

tion to a quantitative study of chemical reactions has
I profoundly modified the trend of chemical science

during the past thirty years, enlarging the scope of

chemical investigation, harmonising previously dis-

connected facts, and bringing an ever-increasing
number of chemical phenomena within the range of

quantitative and mathematical treatment. He is thus
one of the most prominent of the founders of modern
physical chemistry, the principles of which he has even
applied, with singular success, to some of the most
subtle phenomena of organic life. Recently his writ-

ings on cosmogony have aroused wide interest ; terres-

trial electricity and the aurora have yielded to him
some of their secrets ; and his speculations on worlds
in the making are more than interesting and sugges-
tive. A man of genius, and one of the founders of

physical chemistry, I present for the honorary degree
of doctor of laws, Svante August Arrhenius.

Madame Curie.

The discoverer of radium, director of the Physical
Laboratory at the Sorbonne, and member of the Im-
perial .Academy of Sciences at Cracow. All the world
knows how Madame Curie (cpming from Warsaw as
Marie Sklodowska to work in Paris), inspired bv the
spontaneous radio-activity newly discovered by Bec-
querel, began in 1896 a metrical examination of the
radio-activity of minerals of all kinds ; and how, when
a uranium residue showed a value larger than could
have been expected from its uranium content, she,
with exemplary skill and perseverance, worked down
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some tons of this material (given her by the .Austrian
Government on the instigation of Prof. Suess), chemic-
ally dividing it and retaining always the more radio-
active portion, until she obtained evidence first of a
new element which she christened polonium, in

memory of her own country, and then after months
of labour succeeded in isolating a few grains of the
other and more permanent substance now so famous

—

a substance which not only exhibits physical energy in

a new form, but is likely to be of service to suffering
humanity. Of the metallic base of this substance she
determined the atomic weight, finding a place for it

in Mendel6eff's series ; and with the aid of her hus-
band, whose lamentable death was so great a blow
to science, she proceeded to discover many of its

singular properties, some of them so extraordinary as
to rivet the attention of the world. Subsequent
workers engaged in the determination of numbers
belonging to either of her special elements, radium
and polonium, have sought her advice, and it has
proved of the utmost value. I have now the honour
of presenting for our honorary degree the greatest
woman of science of all time, ^Iarie Sklodowska
Curie.

Prof. Dr. Keibel.

The professor of anatomy in the University of Frei-
burg is the leading authoritj' on the development of
man and the embryology of vertebrates. He originated
the international standards used in estimating embryo-
logical data, and through his classical work on com-
parative development he has reformed anatomical
teaching by the infusion of developmental ideas. His
important contributions to anatomical knowledge and
method are widely known and highly esteemed, but
nowhere more heartily and cordially than in the
anatomical department of this University. Held in

affectionate esteem by his colleagues, and directing
one of the largest schools of anatomy in Germany,
this eminent embryologist has been invited to receive

our honorary degree, and I present to you Franz Karl
Julius Keibel.

Prof. H. A. Lorentz.

To the great school of mathematical physicists of
the last and present centuries we in England have
proudly contributed even more than our share ; but
we recognise in the professor of physics in the Univer-
sity of Leyden a contemporary worker worthy to rank
with our greatest. Prof. Lorentz has extended the
work of Clerk Max_well into the recently explored
region of electrons, and has developed in the mole-
cular direction the Maxwellian theory of electro-

dynamics. He is a chief authority on the behaviour
of material bodies moving through the aether of space,
and he has adopted and reduced to order many of the
progeny resulting from the fertile marriage of elec-

tricity and light. A specially interesting- magneto-
optic phenomenon, experimentally discovered by his

countryman, Zeeman, of Amsterdam, received at his

hands its brilliant and satisfying interpretation ; an
interpretation clinched by predictions of what, on the
electric theory of radiation, ought additionally to be
observed—predictions which were speedily verified.

The Zeeman phenomenon thus interpreted not only
gives information as to the intimate structure of vari-

ous elemental atoms, but, in the hands of the great
-American astronomers, has shown that sun-spots are
electric cyclones of high magnetic power, and is likely

further to contribute to our knowledge of solar and
stellar constitution. .As a great authority on electron
theory, and one whose name will for ever be asso-
ciated with the now nascent electrical theory of matter,
I present to you the distinguished mathematical
physicist, Hendrik Antoon Lorentz.
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Fro^. R. W. Wood.

The professor of experimental physics in the Johns
Hopkins University of Baltimore is a prolific experi-
mentalist, and one to whose researches in physical
optics modern science is greatly indebted. By in-
genious use of little-known properties of light, h'e has
explored the structure of molecules, applying the
principle of resonance to determine their natural
electronic period of vibration. He has, in fact, dis-
covered a new type of spectra in the fluorescent reson-
ance of metallic vapours. What more he has done, in
connection with the anomalous absorption of sodium
vapour, with specially designed diffraction gratings,
and with the application of monochromatic photo-
graphy to the geology of the moon, it were long to
tell; among other things, he anticipated and realised
the attainment of regular reflection from a sufficiently
dense absorbing vapour; while to the public in
America he is known as the inventor of a practical
method of thawing frozen pipes by an electric current.
The idea of a gigantic telescope in the form of a sunk
well, with a revolving pool of mercurv at its base to
constitute a truly parabolic mirror, may not be a new
one, but Prof. Wood has taken it out of the region of
the chimerical and shown that it is possible, even if

not practically useful. We in this countrv have reason
to epyy the splendid resources which the munificence
of citizens in America, and of Governments elsewhere,
places at the disposal of scientific explorers, and we
honour and admire the use which is being made of
those resources in every branch of science. As one of
the most brilliant experimental physicists of the world,
I present for our honorarv degree Robert Williams
Wood.

Synopsis of grants of money appropriated for scien-
tific purposes by the general committee at the Birming-
ham meeting September, 1913 :-^

Section A—Mathematical and Physical Science.

Prof. H. H. Turner, seismo-
logical observations ...;^6o o o

Dr. W. N. Shaw, upper atmo-
sphere 25 o o

Sir W.Ramsay, constants and
numerical data 40 o o

Prof. M. J. M. Hill, calcula-
tion of mathematical tables jo o o

Lieut.-Col. A. Cunningham,
copies of the " Binary
Canon" for presentation ... 5 o o

;^I50 o o
Section B—Chemistrv.

Dr. W. H. Perkin, study of
hydro-aromatic substances 15 o o

Prof. H. E. Armstrong,
dynamic isomerism ... 25 o o

Prof. F. S. Ivipping, trans-
formation of aromatic nitro-

amines 15 o o
.'\. D. Hall, plant enzymes ... 25 o o
Prof. W. J. Pope, correlation

of crystalline form with
molecular structure ... 25 o o

Prof. H. E. Armstrong, solu-
bility phenomena ... ... ij o o

Section C—Geology.

R. H. Tiddeman, erratic

blocks 500
Prof. P. F. Kendall, list of

characteristic fossils ... 5 o o
Dr. A. Strahan, Ramsay

Island, Pembroke 10 o o
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^120 o o

Prof. Grenville Cole, Old
Red Sandstone of Kiltor-
can

G. Barrow, trias of western
midlands ...

Prof. W. W. Watts, sections
in Lower Palaeozoic rocks

Section D—Zoology.
Dr. A. E. Shipley, Belmullet
W'haling Station ... ... 20 o

Dr. Chalmers Mitchell,
nomenclator animalium ... 50 o

S. F. Harmer, Antarctic
whaling industry ... ... 90 o

Section E—Geography.
Prof. J. L. Myres, maps for

school and universitv use... 40 o
Prof. H. N. Dickson, tidal

currents in Moray and
adjacent firths ... ... 40 o

Section G—Engineering.
Sir W. H. Preece, gaseous

explosions ... ... ... ^o o (

Prof. J. Perry, stress distri-

butions '

50 o c

Section H—Anthropology.
Dr. R. Munro, Glastonbury
Lake Village 20 o o

Sir C. H. Read, age of stone
circles 20 o o

Dr. R. Munro, artificial

islands in Highland lochs 500
Prof. G. Elliot Smith, physical

character of ancient
Egyptians

Prof. J. L. Myres, anthropo-
metric investigations in

Cyprus
Prof. W. Ridgeway, Roman
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SECTION A.

£121:

MATHEM.VTICS AND PHYSICS.

Opening Address by H. F. Baker, Sc.D., F.R.S.,

President of the Section.

The Place of Pure Mathematics.

It is not a very usual thing for the opening address

..f this section to be entrusted to one whose main

tnergies have been devoted to what is called pure

mathematics ; but I value the opportunity in order to

try to explain what, as I conceive it, the justification

of the pure mathematician is. You will understand

that in saying this I am putting myself in a position

which belongs to me as little by vocation as by

achievement, since it was my duty through many years

to give instruction in all the subjects usually regarded

as mathematical physics, and it is still my duty to be

concerned with students in these subjects. But my
experience is that the pure mathematician is apt to be

regarded bv his friends as a trifler and a visionary,

and the consciousness of this becomes in time a

paralysing dead-weight. I think that view is founded

on want of knowledge.
Of course, it must be admitted that the mathe-

matician, as such, has no part in those public en-

deavours that arise from the position of our Empire
in the world, nor in the efforts that must constantly

be made for social adjustment at home. I wish to

make this obvious remark. For surely the scientific

man must give his time and his work in the faith of

at least an intellectual harmony in things; and he

must wish to know what to think of all that seems out

of gear in the working of human relations. His own
cup of contemplation is often golden ; he marks that

around him there is fierce fighting for cups that are

earthen, and largely broken; and many there are that

go thirsting. And, again, the mathematician is as

sensitive as others to the marvel of each recurring

springtime, when, year by year, our common mother
seems to call us so loudly to consider how wonderful
she is, and how dependent we are, and he is as curious

as to the mysteries of the development of living things.

He can draw inspiration for his own work, as he
views the spectacle of a starry night, and sees

How the floor of heaven
Is thick inlaid with patii

Each orh, the smallest, i

of bright gold.

but the song, once so full of dread, how much it owes
to the highest refinements of his craft, from at least

the time of the Greek devotion to the theory of conic
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sections ; how much, that is, to the harmony that is

in the human soul. Yet the mathematician bears to

the natural observer something of the rela,tion which
the laboratory botanist has come to bear to the field

naturalist. Moreover, he is shut off from inquiries

which stir the public imagination ; when he looks back
the ages over the history of his own subject, the

confidence of his friends who study heredity and teach

eugenics arouses odd feelings in his mind ; if he feels

the fascination which comes of the importance of such

inquiries, he is also prepared to hear that the subtlety

of Nature grows with our knowledge of her. Doubt-

less, too, he wishes he had some participation in the

discovery of the laws of wireless telegraphy, or had
something to say in regard to the improvement of

internal-combustion engines or the stability of aero-

planes; it is little compensation to remember, though

the mathematical physicist is his most tormenting

critic, what those of his friends who have the physical

instinct used to say on the probable development of

these things, however well he may recall it.

But it is not logical to believe that they who are

called visionary because of their devotion to creatures

of the imagination can be unmoved by these things.

Nor is it at all just to assume that they are less

conscious than others of the practical importance of

them, or less anxious that they should be vigorously

prosecuted.

Why is it, then, that their systematic study is given

to other things, and not of necessity, and in the first

instance, to the theory of any of these concrete pheno-

mena? This is the question I try to answer. I can

only give my own impression, and doubtless the

validity of aii answer varies as the accumulation of

data, made by experimenters and observers, which
remains unutilised at any time.

The reason, then, is very much the same as that

which may lead a man to abstain from piecemeal

indiscriminate charity in order to devote his attention

and money to some well-thought-out scheme of reform

which seems to have promise of real amelioration.

One turns away from details and examples, because

one thinks that there is promise of fundamental im-

provement of methods and principles. This is the

argumentum ad hominem. But there is more than

that. The improvement of general principles is

arduous, and if undertaken only with a view to results

may be ill-timed and disappointing. But as soon as

we consciously give ourselves to the study of universal

methods for their own sake another phenomenon
appears. The mind responds, the whole outlook is

enlarged, infinite possibilities of intellectual compre-

hension, of mastery of the relations of things, hitherto

unsuspected, begin to appear on the mental horizon.

I am well enough aware of the retort to which such a

statement is open. But, I say, interpret the fact as

you will, our intellectual pleasure in life cometh not

by might nor by power—arises, that is, most com-

monly, not of set purpose—but lies at the mercy of the

response which the mind may make to the oppor-

tunities of its experience. When the response proves

to be of permanent interest—and for how many
centuries have mathematical questions been a fascina-

tion?—we do well to regard it. Let us compare
another case which is, I think, essentially the same.

It may be that early forms of what now is specifically

called art arose with a view to applications ; I do not

know. But no one will deny that art, when pnce it

has been conceived by us, is a worthy object of

pursuit; we know by a long trial that we do wisely

to vield ourselves to a love of beautiful things, and
to the joy of making them. Well, pure mathematics,

as such, is an art, a creative art. If its past triumphs

of achievement fill us with wonder, its future scope for
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invention is exhaustless and open to all. It is also a
science. For the mind of man is one ; to scale the

peaks it spreads before the explorer is to open ever
new prospects of possibility for the formulation of laws
of nature. It resources have been tested bv the
experience of generations ; to-day it lives and thrives

and expands and wins the life-service of more workers
than ever before.

This, at least, is what I wanted to say, and I have
said it with the prreatest brevity I could command.
But may I dare attempt to carry you further? If

this seems fanciful, what will you say to the setting'

in which I would wish to place this point of view?
.And yet I feel bound to try to indicate something
more, which may be of wider appeal. I said a word
at starting as to the relations of science to those many
to whom the message of our advanced civilisation is

the necessity, above all things, of getting- bread.
Leaving this aside, I would make another reference.
In our time old outlooks have verv greatly changed;
old hopes, disregarded perhaps because undoubted,
have very largely lost their sanction, and given place
to earnest questionings. Can anvone who watches
doubt that the courage to live is in some danger of
being swallowed up in the anxiety to acquire? May
it not be, then, that it is good for us to realise, and to
confess, that the pursuit of things that are beautiful,
and the achievement of intellectual things that bring
rhe joy of overcoming, is at least as demonstrably
justifiable as the many other things that fill the lives
of men ? May it not be that a wider recognition of
this would be of some general advantage at present?
Is it not even possible that to bear witness to this
is one of the. uses of the scientific spirit? Moreover,
though the pursuit of truth be a noble aim, is it so
new a profession ; are we so sure that the ardour to
set down all the facts without extenuation is, un-
assisted, so continuing a purpose ? May science itself

not be wise to confess to what is its own sustaining
force ?

Such, ladies and gentlemen, in crude, imperfect
phrase, is the apologia. If it does not differ much
from that which workers in other ways would make,
it does, at least, try to represent truly one point of
view, and it seems to me specially applicable to the
case of pure mathematics. But you may ask : What,
then, is this subject? What can it be about if it is

not primarily directed to the discussion of the laws of
natural phenomena ? What kind of things are they
that can occupy alone the thoughts of a lifetime?
I propose now to attempt to answer this, most in-
adequately, by a bare recital of some of the broader
issues of present interest—though this has difficulties,

because the nineteenth century was of unexampled
fertility in results and suggestions, and I must be
as little technical as possible.

Precision of Definitions.

First, in regard to two matters which illustrate how
we are forced by physical problems into abstract in-
quiries. It is a constantly recurring need of science
to reconsider the exact implication of the terms
employed ; and as numbers and functions are inevit-
able in all measurement, the precise meaning of
number, of continuity, of infinity, of limit, and so
on, are fundamental questions ; those who will receive
the evidence can easily convince themselves that these
notions have inany pitfalls. Such an imperishable
monument as Euclid's theory of ratio is a familiar
sign that this has always been felt. The last century
has witnessed a vigorous inquiry into these matters,
and many of the results brought forward appear to
be new ; nor is the interest of the matter by any means
exhausted. 1 may cite, as intelligible to all, such a
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fact as the construction of a function which is con-
tinuous at all points of a range, yet possesses no
definite differential coefficient at any point. Are we
sure that human nature is t^e only continuous
variable in the concrete world, assuming it be con-

tinuous, which can possess such a vacillating char-
acter? Or I may refer to the more elementary fact

that all the rational fractions, infinite in number,
which lie in any given range, can be enclosed in

intervals the aggregate length of which is arbitrarily

small. Thus we could take out of our life all the

moments at which we can say that our age is a
certain number of years, and days, and fractions of

a day, and still have appreciably as long to live ; this

I would be true, however often, to whatever exactness,

we named our age, provided we were quick enough
in naming it. Though the recurrence of these in-

quiries is part of a wider consideration of functions

of complex variables, it has been associated also with
the theory of those series which Fourier used so
boldly, and so wickedly, for the conduction of heat.

Like all discoverers, he took much for granted. Pre-
cisely how much is the problem. This problem has
led to the precision of what is meant by a function of

real variables, to the question of the uniform con-
vergence of an infinite series, as you may see in early
papers of Stokes, to new formulation of the conditions
of integration and of the properties of multiple

integrals, and so on. And it remains still incom-
pletely solved.

Calciihis of Variations.

Another case in which the suggestions of physics
have caused grave disquiet to the mathematicians is

the problem of the variation of a definite integral.

No one is likely to underrate the grandeur of the aim
of those who would deduce the whole physical history
of the world from the single principle of least action.
Everyone must be interested in the theorem that a
potential function, with a given value at the boundary
of a volume, is such as to render a certain integral,

representing, say, the energy, a minimum. But in

that proportion one desires to be sure that the logical

processes employed are free from objection. And,
alas ! to deal only with one of the earliest problems
of the subject, though the finally sufficient conditions
for a minimum of a simple integral seemed settled

long ago, and could be applied, for example, to New-
ton's celebrated problem of the solid of least resist-

ance, it has since been shown to be a general fact

that such a problem cannot have any definite solution
at all. And, although the principle of Thomson and
Dirichlet, which relates to the potential problem re-

ferred to, was expounded by Gauss, and accepted by
Riemann, and remains to-day in our standard treatise
on natural philosophy, there can be no doubt that,
in the form in which it was originally stated, it

proves just nothing. Thus a new investigation has
been necessary into the foundations of the principle.
There is another problem, closely connected with this
subject, to which I would allude' : the stability of the
solar system. For those who can make pronounce-
ments in regard to this I have a feeling of envy ; ior
their methods, as yet, I have a quite other feeling.
The interest of this problem alone is sufficient to
justify the craving of the pure mathematician for
powerful methods and unexceptionable rigour.

Kon-Euclidean Geometry.

But I turn to another matter. It is an old view, I

suppose, that geometry deals with facts about which
there can be no two opinions. You are familiar with
the axiom that, given a straight line and a point, one
and only one straight line can be drawn throuirh the
point parallel to the given straight line. According to
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the old view the natural man would say that this is

either true or false. And, indeed, many and long
were the attempts made to justify it. At length there
came a step which to many probably will still seem
unintelligible. A system of geometry was built up
in which it is assumed that, given a straight line and
a point, an infinite number of straight lines can be
drawn through the point, in the plane of the given
line, 110 one of which meets the given line. Can
there, then, one asks at first, be two systems of

geometry, both of which are true, though they differ

in such an important particular? Almost as soon
believe that there can be two systems of laws of

nature, essentially differing in character, both reduc-
ing the phenomena we observe to order and system
—a monstrous heresy, of course ! I will qnly say
that, after a century of discussion we are quite sure
that many systems of geometry are possible, and true

;

though not all may be expedient. And if you reply

that a geometry is useful for life only in proportion as
it fits the properties of concrete things, I will answer,
first, are the heavens not then concrete? And have
we as yet any geometry that enables us to form a
consistent logical idea of furthermost space? And,
secondly, that the justification of such speculations is

the interest they evoke, and that the investigations
already undertaken have yielded results of the most
surprising interest.

Ihe Theory of Groups.

To-day we characterise a geometry by the help of
another general notion, also, for the most part,

elaborated in the last hundred years, by means of its

group. A group is a set of operations which is closed,

in the sense that the performance of any two
of these operations in succession is equivalent to
another operation of the set, just as the result of two
successive movements of a rigid body can be achieved
by a single movement. One of the earliest conscious
applications of the notion was in the problem ot

solving algebraic equations by means of equations of
lower order. An equation of the fourth order can be
solved by means of a cubic equation, because there
exists a rational function of the four roots which takes
only three values when the roots are exchanged in all

possible ways. Following out this suggestion for an
equation of any order, we are led to consider, taking
any particular rational function of its roots, what is

the group of interchanges among them which leaves
this function unaltered in value. This group char-
acterises the function, all other rational functions
unaltered by the same group of interchanges being
expressible rationally in terms of this function. On
these lines a complete theory of equations which are
soluble algebraically can be given. Anyone who
wishes to form some idea of the richness of the land-
scape offered by pure mathematics might do worse
than make himself acquainted with this comparatively
small district of it. But the theory of groups has
other applications. It may be interesting "to refer to
the circumstance that the group of interchanges
among four quantities which leave unaltered the pro-
duct of their six differences is exactly similar to the
group of rotations of a regular tetrahedron the centre
of which is fixed, when its corners are interchanged
among themselves. Then I mention the historical
fact that the problem of ascertaining when that well-
known linear differential equation called the hyper-
geometric equation has all its solutions expressible
jn finite terms as algebraic functions, was first solved
in connection with a group of similar kind. For any
linear differential equation it is of primary importance
to consider the group of interchanges of its solutions
when the independent variable, starting from an arbi-
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trary point, makes all possible excursions, returning
to its initial value. And it is in connection with this

consideration that one justification arises for the view
that the liquation can be solved by expressing both
the independent and dependent variables as single-

valued functions of another variable. There is, how-
ever, a theory of groups different from those so far

referred to, in which the variables can change con-
tinuously ; this alone is most extensive, as may be

judged from one of its lesser applications, the familiar

theory of the invariants of quantics. Moreover, per-

haps the most masterly of the analytical discussions

of the theory of geometry has been carried through
as a particular application of the theory of such
groups.

The Theory of Algebraic Fujictions.

If the theory of groups illustrates how a unifying

plan works in mathematics beneath bewildering detail,

the next matter I refer to well shows what a wealth,
what a grandeur, of thought may spring from what
seem slight beginnings. Our ordinary integral cal-

culus is well-nigh powerless when the result of

integration is not expressible by algebraic or log-

arithmic functions. The attempt to extend the pos-

sibilities of integration to the case when the function

to be integrated involves the square root of a poly-

nomial of the fourth order, ltd first, after many
efforts, among which Legendre's devotion of forty

years was part, to the theory of doubly-periodic

functions. To-day this is much simpler than ordinary
trigonometry, and, even apart from its applications,

it is quite incredible that it should ever again pass
from being among the treasures of civilised man.
Then, at first in uncouth form, but now clothed with
delicate beauty, came the theory of general algebraical

integrals, of which the influence is spread far and
wide ; and with it all that is systematic in the theory
of plane curves, and all that is associated with the
conception of a Riemann surface. After this came
the theory of multiple-periodic functions of any number
of variables, which, though still very far indeed from
being complete, has, I have always felt, a majesty of

conception which is unique. Quite recently the ideas

evolved in the previous history have prompted a vast
general theory of the classification of algebraical sur-

faces according to their essential properties, which
is opening endless new vistas of thought.

Theory of Functions of Complex Variables

:

Differential Equations.

But the theorv has also been prolific in general
principles for functions of complex variables. Of
greater theories, the problem of automorphic functions
alone is a vast continent still largely undeveloped,
and there is the incidental problem of the possibilities

of geometry of position in any number of dimensions,
so important in so many ways. But, in fact, a large
proportion of the more familiar general principles,

taught to-day as theory of functions, have been
elaborated under the stimulus of the foregoing theory.
Besides this, however, all that precision of logical

statement of which I spoke at the beginning is of
paramount necessity here. What exactly is meant by
a curve of integration, what character can the limit-

ing points of a region of e.xistence of a function
possess, how even best to define a function of a com-
plex variable, these are but some obvious cases of
difficulties which are very real and pressing to-day.
.And then there are the problems of the theory of
differential equations. About these I am at a loss
what to say. We give a name to the subject, as if it

were one subject, and I deal with it in the fewest
words. But our whole physical outlook is based on
the belief that the problems of nature are expressible
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by differential equations ; and our knowledge of even
the possibilities of the solutions of differential

equations consists largely, save for some special types,

of that kind of ignorance which, in the nature of the

case, can form no idea of its own extent. There are
subjects the whole content of which is an excuse
for a desired solution of a differential equation ; there
are infinitely laborious methods of arithmetical com-
putation held in high repute of which the same must
be said. And yet I stand here to-day to plead with
you for tolerance of those who feel that the prosecu-
tion of the theoretic studies, which alone can alter

this, is a justifiable aim in life ! Our hope and belief

is that over this vast domain of differential equations
the theory of functions shall one day rule, as already
it largely does, for example, over linear differential

equations.

Theory of Numbers.

In concluding this table of contents, I would also

refer, with becoming brevity, to the modern develop-
ments of theory of numbers. Wonderful is the fas-

cination and the difficulty of these familiar objects of
thought—ordinary numbers. We know how the great
Gauss, whose lynx eye was laboriously turned upon
all the physical science of his time, has left it on
record that in order to settle the law of a plus or
minus sign in one of the formulae of his theory of
numbers he took up the pen every week for four
years. In these islands perhaps our imperial necessi-
ties forbid the hope of much development of such a
theoretical subject. But in the land of Kummer and
Gauss and Dirichlet the subject to-day claims the
allegiance of many eager minds. And we can reflect

that one of the latest triumphs has been with a
problem known by the name of our English senior
wrangler, Waring—the problem of the representation
of a number by sums of powers.

Ladies and gentlemen, I have touched only a few
of the matters with which pure mathematics is con-
cerned. Each of those I have named is large enough
for one man's thought; but they are interwoven and
interlaced in indissoluble fashion and form one mightv
whole, so that to be ignorant of one is to be weaker
in all. I am not concerned to depreciate other pur-
suits, which seem at first sight more practical ; I

wish only, indeed, as we all do, it were possible for
one man to cover the whole field of scientific research

;

and I vigorously resent the suggestion that those wlio
follow these studies are less careful than others of
the urgent needs of our national life. But pure mathe-
matics is not the rival, even less is it the handmaid,
nf other branches of science. Properly pursued, it is

the essence and soul of them all. It is not for them;
they are for it; and its results are for all time. No
man who has felt its fascination can be content to be
ignorant of any manifestation of regularity and law,
or can fail to be stirred by all the need of adjustment
of our actual world.
And if life is short, if the greatest magician, join-

ing with the practical man, reminds us that, like
this vision.

The cloiid-capp'd towers, the eorpeous pala(
"^^ "' nn temples, the great elobe itself,

all
\

.And
ivhich iiinherit, Vhalldk, _

. leave not a rack behind,

we must still believe that it is best for us to try to

reach the brightest light. And all here must believe
it; for else—no fact is more firmly established—we
shall not study science to any purpose.
But that is not all I want to say, or at least to !

indicate. I- have dealt so far only with proximate 1

motives; to me it seems demonstrable that a physical I

science that is Conscientious requires the cultivation i
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of pure mathematics ; and the most mundane of

reasons seem to me to prompt the recognition of the

aesthetic outlook as a practical necessity, not merely
a luxury, in a successful societj'. Nor do I want to

take a transcendental ground. Every schoolboy, I

suppose, knows the story of the child born, so small,

if I remember aright, that he could be put into a
quart pot, in a farmhouse on the borders of Lincoln-

shire— it was the merest everyday chance. By the

most incalculable of luck his brain-stuff was so

arranged, his parts so proportionately tempered, that

he became Newton, and taught us the laws of the

planets. It was the blindest concurrence of physical

circumstances ; and so is all our life. Matter in cer-

tain relations to itself, working by laws we can
examine in the chemical laboratory, produces all

these effects, produces even that state of brain which
accompanies the desire to speak of the wonder of it

all. And the same laws will inevitably hurl all into

confusion and darkness again ; and where will all our
joys and fears, and all our scientific satisfaction, be
then?
As students of science, we have no right to shrink

from this point of view ; we are pledged to set aside

prepossession and dogma, and examine what seems
possible, wherever it may lead. Even life itself may
be mechanical, even the greatest of all things, even
personality, may some day be resoluble into the pro-

perties of dead matter, whatever that is. We can all

see that its coherence rises and falls with illness and
health, with age and physical conditions. Nor, as
it seems to me, can anything but confusion of thought
arise from attempts to people our material world
with those who have ceased to be material.

An argument could perhaps be based on the diverg-
ence, as the mathematician would say, of our com-
prehension of the properties of matter. For though
we seem able to summarise our past experiences with
ever-increasing approximation by means of fixed laws,
our consciousness of ignorance of the future is only
increased thereby. Do we feel more, or less, com-
petent to grasp the future possibilities of things, when
we can send a wireless message 4000 miles, from
Hanover to New Jersey?
Our life is begirt with wonder, and with terror.

Reduce it by all means to ruthless mechanism, if you
can; it will be a great achievement. But it can make
no sort of difference to the fact that the things for

which we live are spiritual. The rose is no less sweet
because its growth is conditioned by the food we
supply to its roots. It is an obvious fact, and I

ought to apologise for remarking it, were it not that
so much of our popular science is understood by the
hasty to imply an opposite conclusion. If a chemical %
analysis of the constituents of sea-water could take I
away from the glory of a mighty wave breaking in I
the sunlight, it would still be true that it was the

'

mind of the chemist which delighted in finding the
analysis. Whatever be its history, whatever its

physical correlations, it is an undeniable fact that the
mind of man has been evolved ; I believe that is the
scientific word. You may speak of a continuous -up-
holding of our material framework from without

;
you

may ascribe fixed qualities to something you call
matter ; or you may refuse to be drawn into any state-
ment. But anyway, the fact remains that the precious
things of life are those we call the treasures of the
mind. Dogmas and philosophies, it would seem, rise
and fall. But gradually accumulating throughout the
ages, from the earliest dawn of history, there is a body
of doctrine, a reasoned insight into the relations of
exact ideas, painfully won and often tested. And this
remains the main heritage of man ; his little beacon
of light amidst the solitudes and darknesses of infinite
space

;
or, if you prefer, like the shout of children at
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play together in the cultivated valleys, which con-

tinues from generation to generation.

Yes, and continues for ever ! A universe which has

the potentiality of becoming thus conscious of itself

is not without something of which that which we call

memory is but an image. Somewhere, somehow, in

ways we dream not of, when you and I have merged
again into the illimitable whole, when all that is

material has ceased, the faculty in which we now have

some share, shall surely endure ; the conceptions we
now dimly struggle to ^rasp, the joy we have in

the effort, these are but part of a greater whole.

Some may fear, ana some may hope, that they and
theirs shall not endure for ever. But he must have
studied nature in vain who does not see that our
spiritual activities are inlierent in the mighty process

of which we are part ; who can doubt of their per-

sistence.

And, on the intellectual side, of all that is best ascer-

tained, and surest, and most definite, of these ; of all

that is oldest and most universal ; of all that is most
fundamental and far-reaching, of these activities, pure
mathematics is the symbol and the sum.

SECTION B.
I

CHEMISTRY.
|

Ope.mng Address by Prof. W. P. Wynne, D.Sc,
F.R.S., President of the Section.

When the present position of education in Birming-
ham is considered, the transformation effected since

the 'seventies is little short of marvellous. Five-and-

thirty years ago, when I became an evening student,

classes conducted by the Midland Institute met the

demand for arts and science subjects ; now a Univer-

sity—venerable in comparison with all civic universi-

ties save the Victoria University of Manchester—exists

to provide instruction in every branch of learning.

The spacious building in which we meet—already too

small for the demands made on it—is the lineal

descendant of that part of the Midland Institute which
formerly was used for evening class instruction in

science, organised in connection with the science and
art department, and financed largely by the system
of payment on results; this large lecture theatre re-

places the small and inconvenient class-room in which
the teaching of chemistry and physics under Mr.
Woodward was carried on. Payment on results is

obsolete, and the " May " examinations on which it

was based have almost disappeared, assessment by
inspection now replacing both ; nevertheless, it is more
than doubtful whether any other system—in the cir-

cumstances of the time—could have spread so widely

a knowledge of science among the people, or prepared
the way for the Technical Instruction ."Vet, and that

appreciation of the value of scientific training for

industrial pursuits, which is exemplified by the pro-

vision through municipal agencies of technical schools

in the industrial centres of this country. I sometimes
think the Science and Art Department, and those great

men. Sir John Donnelly and Prof. Huxley, who did

much to shape its attitude towards science instruction

in evening classes and in the science schools at South
Kensington,' have received something less than their

share of credit for pioneering work which finds its

fruition in well-equipped institutions like this, and in

the enhanced position which science holds to-day in

the estimation of our countrymen. In those far-off

times, before the foundation-stone of Mason College
was laid, such evening classes in Birmingham pro-
vided the only means by which instruction in science,

or scholarships to South Kensington, could be
1 Thes- schools in iSSi became the Normal School of Science, and in

iQoc the Royal College of Science, now incorporated in the I mperi.nl College
nd Technology'.
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obtained. It is not unfitting, therefore, that I—a pro-

duct of the system—should acknowledge here the

obligation under which I stand both to the Midland
Institute and to the Science and Art Department for

providing the ladder by which I have risen, however
undeservedly, to the honourable position of president

of this section.

The historian of our times will not fail to note

some of the consequences which have followed the

application of science to industry, possibly also some
of the educational results which have followed the

development of science teaching in schools of all

grades. Except from one point of view these need not

concern us now as they fall, the one in so far as

chemistry is concerned, into the province of the Society

of Chemical Industry, the other mainly within the

purview of Section L. This bringing of chemistry

to the people has aroused a widespread interest in

some aspects of the subject, of which the Press has

not been slow to take note. Not even the heuristic

method can hide from the schoolboy the fact that

certain fundamental conceptions are accepted which do

not admit of proof, such as the indivisible atom, the

non-decomposable element, the indestructibility of

matter. When, therefore, as one of the first-fruits

of his discovery that positive rays furnish the most
delicate method of chemical analysis. Sir J. J. Thom-
son has obtained from the most diverse solids a new
gas, X,; and bv a different procedure. Prof. Collie

with Mr. Patterson have discovered that hydrogen, under

the influence of electric discharges at low pressure,

becomes replaced by neon, helium, and a third gas
which is possibly identical with X,,- it is not surprising

that w-e should hear much about it in the newspapers,

just as was the case when the disintegration of

radium was in process of being established. Further
investigation mav fail to substantiate some of the

views which have been expressed about this unex-
plained disappearance of hydrogen ; the origin of the

neon and helium which make their appearance in the

tube as the experiments proceed ; the source of the

gas X,. Fortunately, X,, unlike neon and helium, has
some chemical properties—it disappears, for example,
when violently exploded with a mixture of oxygen and
hydrogen ^—but we do not yet know whether it is a
new element with an atomic weight of about 3, or a

compound of hydrogen with an element yet to be
discovered. This much at least seems certain : it is

not the gas which, according to Mendeleef, should
precede fluorine in the halogen series, but whether its

discovery, like that of argon, will necessitate a revision

of the periodic table of the elements we cannot know
until the mystery which at present surrounds it has
been dispelled.

It was in 1SS6, at the last meeting of this associa-

tion in Birmingham, that Sir William Crookes

—

whose continued activities arc a source of pride and
gratification to his brother chemists—gave that

famous address in which, clothing his ideas in

language which has something of the magic of word-
painting, he traced the evolution of the elements, as
we know them, from the hypothetical protyle or
Urstoff. The common origin of all elementarv sub-
stances is now an accepted theory, although the ques-
tion whether the idea underlying the term " tranv
mutation '" is verifiable under available conditions is

answered differently according to the view we take
of the disintegnation of radium and kindred pheno-
mena. But no one could have imagined that before
another Birmingham meeting, the periodic table to
which Sir William Crooks devoted much attention
would have been enriched not only by a series of

~ J. N. Collie and H. S. Patterson, Trans. Chem. Soc, 1913, ciii., 419 ;

Proc. Chem. Soc., 19T3, xxix, 217.
» Sir J. J. Thomson. Proc. Roy. Soc, 1913, IxxxixA. 20.
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elements devoid of chemical properties, but by a
second series, known only in minute quantities, and
displaying those extraordinary properties of radio-
activity which have revolutionised our ideas in more
than one direction.

It is not necessary for me to chronicle even the
more striking achievements in chemistrv since 1886;
a few examples will show how great 'the progress
has been. It is on record that .Arrhenius was present
at that meeting, but his advocacv of that theory of
solutions with which his name Will always be asso-
ciated came a little later; phenylhydrazine, which was
to play so important a part in Emil Fischer's investi-
gation of the sugars, had been discovered bv him
onlv two years previously; the Grignard reagent,
which in other directions has played a no less impor-
tant part in synthetical organic' chemistrv, did not
become available until some fourteen years later.
Theories then emerging, such as that of 'geometrical
isomerism, have either been discarded or modified by
the discovery of new facts, and who shall sav that
the ionic theory of dissociation stands where it did,
now that ions in solution have incurred the suspicion
of associating with the solvent, and to that extent
have come into line \\\th molecules, for the orthodox
behaviour of which Prof. .Armstrong himself would
no doubt be prepared to vouch.

Residual Valency.

Among the many doctrines which have suffered
under the stress of long-sustained investigation, that
of valency is a prominent example. Valency is that
property by which an atom attracts to itself other
atoms or radicals, and its numerical value is deduced
from the structural formula of compounds in which
that atom occurs. Claus seems to have been the first
to recognise that this attraction between two atoms
is not a constant, but depends on the nature of the
other atoms or radicals in the molecule,'' and it is
of interest to note in connection with what follows

I

that he used methane and its chloro-derivatives to
illustrate his point of view. Valency mav vary, there-
fore, from compound to compound; it is known to
alter under the influence of change in temperature,
as, for example, when carbon dioxide or phosphorus
pentachloride undergoes thermal dissociation. But
Claus's view did not meet with ready acceptance;
hence at the Birmingham meeting few chemists, if
any, would have questioned the quadrivalency of
carbon, despite the difficulty caused by the existence
of carbon monoxide. Now, carbon is believed to be
bivalent in the carbamines, fulminic acid and other
compounds, as well as in carbon monoxide, and its
tervalency is coming to be accepted in the light of
the latest investigations on triphenylmethyl and its
congeners. What is true of carbon is equa'lly true of
all other elements, except argon and its companions.
Hence the doctrine of constant valency for which
Kekule contended, or that of variable valency in
which the uncombined units varied bv even numbers
has necessarily given place to one of less rigid type,
although the final form has yet to be determined.

For the purpose of this address it will be sufficient
to refer only to one of these later theories : that in
which Werner, as the outcome of his exhaustive study
of inorganic molecular compounds, and especially of
the ammines, supposes that an atom mav have both
principal and auxiliary or residual valency.'' There

4 A. Clans, i?,v., iS8i, xiv, 435. It m.iy he noted th.-it Claus concludes
his paper with the stat-ment, ". . . die Annahme von Valenzen, aU in
den mehrwenhigen Atimen priiexiltirender ihrer Wirkune-ssrOsse nach
bestiminter.^nzichungseinheiten eine ebenso unbegriindete, wie unnatiirliche
Hvpothese isi."

' A. Werner, " Heuere An.snhauunaen auf dem GebiMeder anorganischen
Chemie" (Friedr. Vievveg u. Sohn, Braunschweig, 1908): English edition.

i«— ij.„, .^ Inorganic.Cheniistry." E. P. Hedley. (Longmans 1911 )
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I
are difficulties in its application to certain problems

:
of organic chemistry—for example, the structure of
the benzene molecule—but the conspicuous success
which has attended Werner's iilvestigation of the
complicated isomerism of the cobalt and chromiuni
ammines is evidence of its value as a guide in stimu-
lating research in the most unpromising directions."
Werner's view that valency is an attractive force
acting from the centre of the atom, being of equal
value at all points on the surface and independent of
units of affinity, has the merit of meeting the objec-
tion long urged to the idea that affinity has fixed
direction in space, but otherwise leaves untouched
Van't Hoff's brilliant conception of asymmetry which
plays so great a part in the chemistry of to-day.
What light does this conception of residual valency,

dating back to 1885, if not earlier,' and now em-
bodied in many theories besides Werner's, throw on
some of the problems with which the organic chemist
is faced? Much every way. The question of the dis-
tribution of valency in the molecules of carbon com-
pounds is discussed probably more than any other;
it arises in connection with the structure of un-
saturated compounds, the properties of fluorescence
or colour which many of them exhibit, and the rela-
tion between chemical constitution and physical pro-
perties, to the elucidation of which an increasing
amount of research is being directed. The double
linkings in our formulae no longer represent two
units of valency in terms of hydrogen, nor are they
now used to indicate polarity of the central atom or
distribution of the valency in space; Werner's con-
ception of valency accounts, as the phrase goes, for
the concentration of re-activity at that part of the
molecule where unsaturation exists, and it is of ser-
vice when different degrees of unsaturatedness are
displayed by compounds which, on the older view,
would be expected to show similarity in chemical
behaviour." With your permission I propose briefly
to review our knowledge of that type of chemical
change known as substitution from the point of view
of residual valency.

Substitution in the Paraffin Series.

So far back as 1839 the fact was discovered that
replacement of hydrogen by chlorine in the acetic
acid molecule does not lead to any essential modifica-
tion in the properties of the acid. It is not a little
remarkable, therefore, that although much of the pro-
gress in organic chemistry has been achieved by sub-
stitutions of the most diverse types, we are still
unable to say that agreement has been reached with
regard to the nature of the processes by which this
replacement of one radical by another in a molecule
IS brought about. Never has attention been concen-
trated more closely than now on the study of what
for want of a better phrase, is termed the "mechan-
ism of chemical reactions "—the processes which are
covered and hidden by the sign of equality used,
inaptly, in chemical equations—but the integrating
mind, to the need for which Professor Frankland
alluded on a recent occasion,' has not yet been evolved
to reconcile the uncertain or contradictory answers
vouchsafed to much patient experimenting.' Organic

' A. Werner, Per., loit, xliv, 2445, 3231.

Pr'o'-R^..sSrS;,ri%^83^''="'-
'"=•• '''' "' " E.Armstrong,

quoted
: >--«v/«.-r)ii>hen5ldichloro.thylene, like ethylene, combines mole-

cularly with bromine, but teiraphenyletbvlene does not
CH» C(CuH5>, C(C„H.,)a

CH2 CClo
' been assigned

CCCbHj)..
each (Blitz, Annalen,

P. F. Frankland, Proc. Che
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chemistry is not singular in this respect : as much
might be said about controversies not yet settled

which concern themselves with such every-day pheno-
mena as the chemistry of the candle-flame or of the
rusting of iron.

It is a commonplace that KekuM, to whom theo-
retical chemistry owes so many fruitful suggestions,
was of the opinion that substitution is not a process
in which what may be called a direct exchange of

radicals occurs, but is preceded by the temporary
union of the molecules of carbon compound and
addendum, followed by disruption into two new
molecules, the substituted carbon compound being
one of them. It is clear, then, from the point of view
of Kokule's hypothesis, that some degree of unsatura-
tion is to be looked for in all carbon compounds and
in all addenda. Hence, the paraffin hydrocarbons
which furnish derivatives only by substitution, and,
under the older, more rigid view of valency pro-
pounded by Kekul^ himself, are typically saturated
compounds, supply the exceptions to prove the general
validity of the hypothesis that addition precedes sub-
stitution.

Before examining the case of these hydi-nrarbons,
however, some advantage may be gained ii t'le be-
haviour of other groups of compounds be examined in

the light of the idea underlying Kekuld's view. By
reference to the literature, it is evident that since
the beginning of this century attention has been con-
centrated on the phenomena of substitution in the
important group of carbonyl compounds, particularly
the ketones and acids, which in many cases yield
halogen substitution derivatives of one type. Thus
methyl ethyl ketone when brominated in sunlight
yields two bromoketobutanes of the constitution shown
in the following formula;, and propionic acid with
bromine and red phosphorus under Volhard's condi-
tions '" gives a-bromopropionic acid,

CH,Br.CO.CH..CH, and CH,.CO.CHBr.CH, ^'

CH,.CHBr.CO.OH

the halogen occupying what is termed the a-position
with reference to the carbonyl radical. Why is sub-
stitution easier in the methyl group when it is present
in the ketone or acid than when it occurs in methane,
is one question that may be asked. A second will
inquire whether the carbonyl group has a directing
influence, and, if so, by what means is it exercised.

_
It has been supposed by Werner that the distribu-

tion of valency is disturbed by the introduction of the
oxygen atom of the carbonyl group into the molecule
of the hydrocarbon ; that this oxygen atom absorbs
much of the valency of the carbon atom of the
carbonyl group, leaving less to bind its neighbour or
neighbours, which results in their having free valency,
and thereby attaching substituents to themselves. This
explanation, if accepted for the bromination of ketones
and acids, also for the chlorination of ketones, does
not account for the results recorded by Michael and
by Montemartini in the case of carboxylic acids.
Michael has found that the /3-chloro-, not tlie o-chloro-
acid is the chief product (60-65 per cent.) when homo-
logues of acetic acid are chlorinated '=

; and Monte-
martini states that if the radical CH occur in any
part of the carbon chain the exchange of hydrogen
for chlorine takes place in that position, however
distant it may be from the carbonyl group of the
acid."

I"
r. Volhard, Annn[m, 1687, ccxiii, 141 ; Ber., 1888, xxi, 1904n L. V.in Raymer.ant, Bull. Acad. roy. Bdg., 1900. 724. For the

chloroketohutanes, cf. Uem.; Kling, Conipi. rend. 1903, cxI, 312 ; Bull. S"C
chim., 1905 [iii], xxxiii. 32^.

1- A. Michael, Ber.^ 1901, xxxiv, 4035, 4046.
•" C. Montein.irlini, Gazz. chim. ital., 1897, xxvii [ii!, 36S ; 1800 xxviii

[ill, igo-
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CH5.CH,.CHC1.CH.,.C0.0H
(Michael)

CH
'NcCl.CH.,.CH.,.CO.OH

(Montemaitini)

.\t present there seems to be no clue to the reason
why chlorine and bromine in these reactions behave
alike towards ketones and not towards acids.

.\n alternative explanation of this reaction, which
has come to be widely accepted, is based on the re-

markable property called dcsmotropy or dynamic iso-

merism, which certain of these carbonyl compounds
exhibit. A desmotropic compound may exist in two
or more forms, and its peculiar isomerism is known
to depend on the mobility of a hydrogen atom in the
complex .CH,.CO. whereby an equilibrium is set up
of the type :

.CH2.CO. = .CHiCfOH).
Ketoniclutm Enolic form

Of these two forms, the enolic is the more un-
saturated, and presumably the more reactive." Lap-
worth, making use of this desmotropic relationship,
supposes that when the ketone reacts with halogen
in dilute aqueous solution three changes occur which,
for the case of acetone, may be represented by the
following expressions :

—

CH,.CO.CH., -^ CH.,.C(OH):CH„
CH3.C(OH):'CH., + Br., -> CH3.C(0H)Br.CH,Br
CH3.C(OH)Br.CH.,Br' -^ CH3.CO.CH2Br+HBr

the first being one of slow enolisation, accelerated
catalytically by halogen acid, leading to the produc-
tion of an unsaturated compound, which then by rapid
addition of bromine and subsequent elimination of
hydrogen bromide conforms with Kekul6's hypothesis.
The intermediate compounds, it is true, have not been
isolated, but a study of the dynamics of the reaction
by Lapworth, and later by Dawson with his collabora-
tors (using iodine instead of bromine), shows that this
explanation is in harmony witli the data obtained.''
When the reaction is applied to carboxylic acids under
similar conditions, the view that it takes a similar
course finds support from an investigation of the
dynamics of the bromination of malonic acid in

aqueous solution.'"

Whether evidence drawn from reactions found to
take place in aqueous solution is relevant when
bromination is effected by heating a carboxylic acid
with bromine and red phosphorus may be doubted.
Certainly it seems to afford no assistance in account-
ing for the course of chlorination in the acids
examined by Michael and by Montemartini. Never-
theless, .•\schan employs the keto-enolic hypothesis

"

to elucidate the results of a recent inquiry into the
"mechanism" of the Volhard reaction "; and it may
be added that racemisation has been found to occur
when iacro-valeric acid is brominated by Volhard's
method "—a result which must follow if enolisation

'•• It maybe of inlerest 10 note ih.it the Ion? controversv respecting the
composition of ordinary ethyl aceloacelate CH:|.C0.CH.j.CO.OEt, the fir.<it

of these desmotropic compounds to be discovered, has been brought to an
end hythe isolation of each desmotropic form at teiiipcrature.s sufTicienily
low (o inhibit the desmotropic change. From re1r.ictometric observations
with mixtures of the pure isomerides, Knorr conciu<ics that this ester at the
ordinary temperature contains about two per cent, of the enolic form,
whereas from bromination experiments with the ester itself, which may pos-
sibly be arcotupanied by a disturbance of the equilibrium, K. H. Meyer
infers that the amount may be as much as seven per cent. (L. Knorr, O.
Rolhe, and H. Averbeck, ^ir., igii, xliv, 1138; K. H. Meyer, AimaUn,
1911, ccclxxx, 222; K. H. Meyer and P. Kappelmeier Ber., 1911, xliv,
2718,1

1° A. Lapworth, Trans. Chem. Soc, 1904, Ixxxv, 31 ; M. M. Daw.son
with May S. Leslie, ibid., 1909, xcv, i860; with R. Wheatley, ibid., 1910.
xcvii, 2048 ; with F. Powis, ibid., 1912, ci, 13C3.

'« K. H. Meyer, Ber.. 1912. xlv, 2867.
1? O. Aschan, Ber., 1912, xlv, 1913; 1913, xlvi, 2162; K. H.Meyer, Bcr

1912, xlv, 2868.
•»

J. Volhard, hr. cit.

'» O. Scbuiz and W. Marckwald, &>., 1S96, xxix, 5S.



/^ NATURE [September i8, 1913

take place, although susceptible of another explana-
tion.

So far as I can form a judgment, no case has been
made out for the view that substitution of halogen
for hydrogen under Volhard's conditions differs in its

"mechanism" from substitution in the paraffins. This
opinion finds support in the discovery just announced
by Leuchs =" that, while the chief product of tlie

bromination of rff.v/ro-6-carboxvbenzvl-o-hvdrindone

C,;H,
/' '\

CO-
CH.CH,,.C,;H, CO,H

CH.,

CcHv
- CO

'

CBr.CH.,.C,;H^.CO,H

i> the racemic compound, no less than lo per cent, is

ihc dct/ro-bromo-derivative; therefore, the inference
is clear that in the formation of the latter compound,
if not of both, substitution was effected bv a process in

which migration of the hydrogen atom did not occur.
Attention may now be directed to the question of

"direct substitution," which, in its simplest form, is

encountered in the paraffin series. .-Xs will be gathered
from the following selection from among the various
theories propounded to account for the mechanism of
substitution, alternative explanations of the inter-

mediate reactions leading up to substitution in these
cases involve either elimination of the hydrogen atom
before introduction of the halogen, or addition of the
halogen in virtue of the supposed residual valency of
both molecules, followed by disruption of the complex
thus formed into the known products of the change.
Dealing with these alternatives in the order given,

-Arrhenius adopts a view of the process of substitution
which, including as it does his explanation of optical
inversion and racemisation, should perhaps be given
in his own words :

—

"Every valency linking can be broken; this is true
in all cases, since it is a necessary condition for everv
chemical reaction. .An atom or an atomic complex
is thereby removed from the molecule, and its place
taken by another atom or atomic complex. One must
therefore assume, as was first pointed out by William-
son, that the atoms or complexes separate themselves
from the molecule from time to time, even when they
do not react with other molecules. Consider now a
molecule in which four different atoms, A, B, C, and
D, are bound to one carbon atom. The atoms .\ and
B, which may possess equal charges, e.g. positive,

are therefore separated at times from the molecule,
and it may happen that they arc both separated at one
and the same time. It is therefore possible for them
to change places on combining with the carbon atom
again. This is synonymous with a transformation of
the original molecules into its optical isomer."-'
Nef, making use of "the conception of dissociation

in its broadest sense," is of opinion that the decom-
position of ethane into hydrogen and ethylene at 800°
"proves that an extremely small per cent, of [its]

molecules must exist at ordinary temperature in an
active or dissociated condition,

CH;,CH3 -^ CH;,.CHo-FH-"^2
consequently, when " chlorine reacts with ethane to

give the monochloro-substitution product, we have this

reagent in the active molecular condition simplv unit-

ing by addition with the dissociated ethane particles,

C1 = C1
C1= C1

'+H-C.,H5
H C2H,,

=435-

[-> HCl + CoH,CI.]'

2" H. Leuchs, Ser., i,

-^ S. Arrhenius, " rheories of Chi
(Lnngmans, 1907), p. 76.
" J. U Nef, -The Fundamental Concepli

of the Carbon Atom," J. Amer. Chem. Soc, 1

stry," edited by T. Slater Price

; underlying the Che
, xxvi, 1566.

Finally, he draws the conclusion that "excluding
reactions called ionic, a chemical reaction between
two substances always first takes place by their union
to form an additive compound." .

Michael,-^ in many published papers, has emphasised
the view that in the substitution of halogen for

hydrogen in a saturated hydrocarbon or saturated acid
the principal factors to be taken into account are the
mutual chemical attraction of the two elements, on
one hand, and that of the halogen and carbon, on
the other. By applying his " positive-negative " hypo-
thesis to the directing influence of "relatively-

positive" methyl, and "relatively-negative" carboxyl,
he draws conclusions about the degree of firmness or
looseness with which particular hydrogen atoms are
bound to carbon in the molecule, and is thereby able
to forecast with some success the position or positions
in which replacement of hydrogen by halogen will

occur. Fliirscheim, in the discussion of the relation

between the strength of acids and bases, and the
quantitative distribution of affinity in the molecule,
also makes use of the idea that the relative degree
of firmness or looseness with which a hydrogen atom
is held depends on the nature of the other atoms or
radicals associated with the same carbon atom.-' The
hydrogen atoms therefore are not to be regarded as
retained in the molecule with the same degree of
firmness ; in other words, valency is not a constant
to be measured in units.

It will be gathered therefore that Arrhenius and
Nef, from different points of view, support the idea
that separation of hydrogen from the hydrocarbon
precedes entry of the substituent into the molecule

;

Michael and Fliirscheim are concerned chiefly with
the distribution of valency in the molecule, which
determines whether a particular hydrogen atom shall

be displaced by hydrogen or not; KekuM's hypothesis
requires addition to precede substitution. Is there
any experimental evidence to indicate where the

balance of probability lies? I think it can be argued
that the phenomena of substitution observed with
optically active substances do not lend support to the
views of Arrhenius or of Nef, which imply actual or
virtual dissociation, but that they point to the inter-

mediate formation of an additive product, which
undergoes scission as Kekul^ supposed. Such an
additive product can be formed only if residual valen-
cies be present in both carbon compound and adden-
dum.
The argument runs thus : Unless valency has fixed

direction in space, a conception now abandoned if

modern theories of valency be accepted, the conclu-
sion seems to be inevitable tliat dissociation of the
optically active compound :

—

CWXYZ into CWXY + Z,

must lead to racemisation, the radicals \V, X, Y, dis-

tributing themselves in two-dimensional space, thus
destroying the asymmetry; whence it follov.-s that
introduction of the substituent, V, into the molecule
in place of Z can give rise only to an optically inactive
product. Now, it is a well-established fact thar a
radical attached directly to the asyinmetric carbon
atom may be replaced hv another without racemisa-
tion following.-^ Therefore, preliminary dissociation
being excluded, Kckul^'s additive hypothesis remains.
But the prolonged studv of that remarkable reaction
known as the " Walden inversion" by Emil Fischer,
McKenzie, and other investigators, has led to resiilts

23 A. Michael, Ber
papers

4oj8, covering reference to earlit
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24 B. Fliirscheim, Trans. Chem. Src, nyx), xcv, 731.
25 P. Walden, Be,:, 1895, x.xviii, 1297; W. Tilden and B. M. C.

Harshall, Trans. Chem. Soc, 1895, Ixvii, 494.
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which, if the views formed independently by Fischer,-''

Werner,-" and Pfeiffer -* may be accepted, are in-

explicable unless a preliminary addition, effected as

it is supposed by means of residual valencies, precedes

this replacement of the eliminated radical by the sub-
stituent.

The Walden inversion may be illustrated by a brief

statement of some of the facts discovered in connec-
tion with the conversion of optically active chloro-

sucrinic acid into malic acid

R.CH(OH).CO,H- -R.CHCl.CO.H^
R.CH(6h).CO,H.

Walden found that (aero-chlorosuccinic acid, obtained
from icA'/ro-malic acid, furnished either Aextro- or
/a^^'o-malic acid, according to the reagent used to

effect of the replacement of the CI by the OH radical.

/-chlorosuccinic acid '
> , irr^nv v j 'r ' • j\(-fKOH)->-rt-malic acid.

And as the corresponding inversion was found to

occur with dexfro-chlorosuccinic acid under similar

conditions, a complete cycle of changes can be brought
about.-' That preservation of optical activity, and
not racemisation, should accompany the replacement
of a radical, attached to the asymmetric carbon atom,
by another is a fact of much theoretical interest, as
has already been indicated ; that a change in the

sign of rotation should occur when an exchange of

the same radicals is achieved by one reagent and not
by another is a mystery, that deepens rather than
diminishes with each addition to the list of inversions,

already long, in which it has been observed.^" In all

probability the discovery of the Walden inversion, as
Prof. Frankland has said, "may mark an epoch incur
views with regard to the mechanism of the process
of substitution in general."*'

The Structure of the Benzene Molecule.

The abandonment of the theory of the fixed valency
unit in favour of the view that the carbon atom has
both principal and residual valencies has raised afresh
that perennial topic of controversy—the structure of
the benezene molecule. Probably few will contest the
statement that for practical purposes only three
formulae have emerged from the long discussion of

the problem, viz. Kekul^'s oscillation formula with
fixed valency units, for which much physical evidence
has been pleaded : Thiele's formula, in which his

theory of "conjugated double linkings " is applied to

the Kekule formula, with the consequence that the
three double linkings disappear owing to self- neutral-
isation of the partial valencies, the benzene molecule
thus containing six inactive double linkings ;

^^ and
."Vrmstrong's "centric" formula, in which by its resi-

dual valency "each individual carbon atom exercises
an influence upon each and every other carbon
atom."-^ The dotted lines indicate the residual
valencies.

-'' E. Fischer, Annalen, 1911, ccclxxxi, 123.
-' A. Werner, Bcr.. 191 1, xliv, 873.
28 P. Pfeiffer, An'ialcH, 1911, ccclxxxiii, J23.
-' P. Walden, Ber., 1896, xxix, H3 ; 1897, xxx, 31(5 ; 1899, xxxii, 1833,

1855-
aw Without the aid of a model it is not possible to show that the pro-

duction of the dexti-o- or lavo acid may be accounted for by the hypothesis
that an intermediate additive compound is formed, which undergoes scission
in one or other of two ways. Diagrams of models will be found in Fischer's
paper (loc. cit. cf. " Annnal Reports on the Progress of Chemistry " (Gurney
and Jackson. 19H, viii, 67), and to illustrate Werner's hvpothesis, which is

more explicit than Fischer's, in a paper by W. F. Garner (Proc. Chem. Soc,
1913, xxix. 200)

-' P. F. Frankland, " The Walden Inversion," Presidential Address to
the Chemical Society (Trans. Chem. Soc, 1913, ciii, 713X

:'2 r. Theile, An>iaUn. 1899. cccvi, 126.
'^ H. E. Armstrong, 'I'rans. Chem. Soc. 1897, h, 264 (footnote),
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Kekule. Thiele. Armstrong.

The discovery of t"yc"/ooclatetraene has brought a
new interest into the discussion,- ' for the structural
formula assigned to this hydrocarbon shows alternate
single and double linkings as in Kekul^'s symbol,
and the optical behaviour (refractivity) corresponds
with that of benzene.

CH=CH

CH CH
\ /
CH=CH

But its chemical properties are entirely different from
those of benzene ; it forms compounds not by substi-
tution but by addition, and it has the reactivities of a
highly unsaturated compound. If these experimental
results be accepted, then—as Willstatter shows—the
peculiar properties of benzene are not to be explained
by Kekul^'s or Thiele's formula, and the verdict is

given in favour of the " centric " symbol—that earliest

embodiment of the conception of residual valencv.
which Armstrong later turned to such good account
in the quinonoid theory of colour identified with his
name.
The reference to the optical behaviour of cycln-

octatetraene may perhaps suggest the inquiry : Do not
the physical properties of the carbon compounds throw
light on the questions that have been raised? A little

consideration will show that, on the contrary, the
answer must be : It is only by chemical evidence that
physical data can be interpreted or corroborated, and
in the absence of such evidence the "additive" results

which accrue from physical observations have no
bearing on questions involving the determination of
structure or the structural transformations which
accompany a chemical change. For example, the
anomalous results obtained by Briihl and by Sir

William Perkin '^ in the investigation of the refrac-

tivity and the magnetic rotation of certain unsaturated
compounds, remained without explanation until Thiele
in 1899, by his hypothesis of partial valency, accounted
for the comparative inactivity of the central pair of

carbon atoms in compounds of this type—compounds
which are characterised by containing alternate single
and double linkings in their formulas :

—

, CH:CH.CH:CH CHBr.CHiCH.CHI

This conception of Thiele's has both focussed atten-
tion on the distribution of valency within the mole-
cule, contributing largely to the wide acceptance of

theories of valency such as Werner's, and given to

the study of physical properties—especially those "con-
stitutive" properties of refraction, dispersion, and
magentic rotation—an impetus which has bj" no
means spent its force. Further, the occurrence of this

anomaly, "exaltation" as it is called, is now relied

on as evidence of the presence of this particular dis-

tribution of valency, with results which in Auwers's
»• R. Willstatter and E. Waser. Be,:, roii, xliv, 3425.
:» C/. J. W. Bruhl, Ben, 1907, xl, i

Soc, 1907. xci, 806, for references to €
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haEidi have lurnished important clues to the structural

formulse of 'erpenes and other conipounds.

As additi\e properties become constitutive, so the

value of a knowledge of the physical properties of a

substance will tend to increase, but there is little

ground for hope that the problem of the constitution

of benzene will be solved from the physical side. The
controversy which has arisen between Hantzsch and
Auwers res^arding the physical properties of cydo-

tatetraene in relation to its chemical structure is a

case in point ;
^' the absence of optical exaltation in

this hvdrocarbon is wholly unexpected, but, on the

other hand, the type of compound is entirely new.

With benzene also the distribution of valency within

iho molecule differs from that in any known com-

I)ound; our knowledge of it, admittedly far from
icimplete, has been gained from the chemical side, and

i> summarised in the various structural formula; but

I lie limitations of the physical method of attack can

b- traced from Thomsen's endeavour to determine its

structure from thermochemical data'" to the more
recent invention of isorropesis. And, despite the

evidence obtained from rcfractivities, we may not un-

reasonably demur to the suggestion that derivatives

of benzene, which by their behaviour towards sub-

stituting agents show themselves to be wide apart_ in

chemical properties, such as nitrobenzene and aniline

on one hand or chlorobenzenc and phenol on the other,

should respectively be classified together.'*. Un-
doubtedly, most useful information is obtained from

a comparison of the physical properties of two related

substances, the exact constitution of one of which is

uncertain, but that of the other known. Therefore,

bearing in mind the great development that has taken

place recently in the correlation of physical properties

with chemical constitution by methods based on re-

fraction and absorption, every chemist will welcome
the entry of Dr. Lowry into that field of research on

the relation between magnetic rotation and structure,

which for all time will be associated with Sir William

Perkin's name.

Si(bstilution in the Benzene Series.

Turning now to a discussion of the problem of

substitution in cyclic compounds, one important factor

must not be overlooked ; the even distribution of the

residual affinity of the benzene molecule is disturbed

bv the introduction of a substituent. The study of

substitution in benzene derivatives indicates that, as

a consequence of this disturbance, a directing influ-

ence comes into play which, when the substituent is

changed, may vary in the effect it exercises on the

course of substitution.

.\rising probably from this even distribution of

valency, it is characteristic of benzene to furnish addi-

tive compounds in which six atoms of hydrogen or a

halogen, but not two or four, become attached sym-
metrically to the molecule; substitution, however,

occurs when a catalyser is present, such as the

aluminium-mercury couple for halogenation, or sul-

phuric acid for nitration or sulphonation, leading

initially to the production of mono-substituted deriva-

tives. 'Whether the catalyser by association with the

benzene molecule" limits this' additive capacity, or

whether its function is to promote the elimination of

the halogen acid or water respectively,'" is still a

•subject of discussion, but in the absence of a reaction

36 A. Hantzsch, Ber., 19:2, xlv, 563; K. Auwers, ;*/</., 971.

37 C/. H. E. Armstrong, Pliil. Mag., lES? [v.] xxiii, 73 ; J. W. Briihl,

I. pract. Chem., 1887 [ii], ,\xxv, 181, 209.
« Cf. J. \V. Priihl, Zeit Physikal. Chem.. 1894, xvi, 220; Smiles, " Re-

1 Chemical Constitution and Physic.ll Propenies"(Longmans,

of additive tvpe it is not easy to account for facts

such as the production of a certain amount of tri-

nitrophenol when benzene is nitrated in the absence
of sulphuric acid.

'"'
H.OH --HNO., /\ OH^'

>-

H.NO., I }

H..O

NOo

(in presence of
sulphuric acid)

(in absenc
sulphuric i

1910), p. 299.9 B. N. Menschulkin, Abstr. Chfm. Soc , i

* Cf. H. E. Armslrons, Trans. Chem. Soc,
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The much-debated questions still remain : Why and
by what mechanism, when a second or third substi-

tuent is introduced into the molecule, is the orientation

of the isomeric products determined by the radical or

radicals already present? For disubstitution, the

ortho-para- and the oie/a-laws have been deduced, and
the radicals which respectively promote mainly ortho-

/lara-substitution on one hand, and iijcfa-substitution

on the other, have been catalogued." But these laws
take account only of the orientation of the chief pro-

duct or products, whereas all three derivatives, ortho,

meta, and para, have been detected in most of the

reactions studied, and their relative proportion in

many cases is known to depend on the conditions,

being affected by such influences as variation in tem-
perature or in the medium employed.'- Nitration of

acetanilide, for example, furnishes a mixture of ortho-

and ^ara-nitracetanilide, but of aniline in the presence
of much sulphuric acid yields chiefly meia-
nitraniline." .^nd, to illustrate the inadequacy of the
mc/a-law, the fact that sulphonation of benzene-
sulphonic acid with concentrated sulphuric acid at

23o°-24o° furnishes an equilibrium mixture of the
meta- and /)arn-disulphonic acids in the proportion of
2 : I may be quoted."

In the exploration of this field many workers have
participated, but the results, recorded almost as often
in patent specifications as in journals, are seldom
quantitative, so great is the difficulty at times in

isolating the minor product or products of the change.
Recently, however, by a most ingenious use of melt-
ing-point curves and density determinations, Holleman
and his collaborators have carried out an exhaustive
series of substitutions with small quantities of mate-
rial and under known conditions ;

^° yet after a
survey of the whole field the conclusions reached
are :

—

(i) That uncertainty cannot be removed until some
basis exists for different reactions to be carried out
under comparable conditions.'"

(2) That even if the relative amounts of the iso-

merides formed when a radical C is introduced into
each of the mono-substitution derivatives C„H.,.A and
C,.H.,.B be known, it is not possible to calculate the
proportion in which the isomerides C,H„..'\BC will be
produced when the radical C is substituted in the
compound C,H,..\B.
.Mthough the validity of the ortho-para and of the

mcfa-laws may be impeached, they serve as a first

approximation, and many theories have been pro-
pounded to account for them. Armstrong has sug-
gested that in or//!o-/>ara-substitution the additive com-
pound is formed by association of the addendum with
the carbon atom carrying the radical already substi-

11 The phenol by nitration forming the trinilro- derivative (picric acid),

Armstrong and Rossiter, also Groves. Proc. Chem. Soc, 1891, vii, 89.
*2 cy. Noelting, Ber., 1876, ix, 1797: Armstrong, Trans. Chem. Soc,

1887. li. 258 ; Ctum Brown and Gibson, ibid., 1892, Ixi, 367.
« Hiibner, AnuaUn, 1881, ccviii, 299.
« J. J. Polak, rtvc. tra-j. chhii., 1910, [ii.]xiv, 416; R. Behrend and M.

Mertelsmann. .Antialcn, 1911, ccclxxviii, 352.
« A. F. Holleman, " Die direkte Einfiihrung von Substituenten in den

Benzolkern" (Leipzig, Viet and Co.. 1910), p. 215.
v^ For example, nitration is effected chiefly at low temperatures, but sul-

phonation of mono- substituted benzenes at temperatures higher than the
ordinary, which if employed in nitration would lead to mixed products.
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tuted in the molecule,'' whereas in iiiefa-substitution

it arises by union of the addendum with this radical/*

transformation to the respective disubstitution deriva-

tives being elifected possibly in step-by-s"!ep progres-

sion, as conjectured by Lapvvorth.'" HoUeman, vvho

also adopts the additive hypothesis, is of the opinion

that the radical already present in the molecule may
promote or retard the association of the addendum
with the pair of carbon atoms, to one of which it is

itself attached. By the operation of the first of the

alternatives an ortho- and by conjugation a para-

derivative will arise ; from the second a i«efa-deriva-

tive will result, when scission of the additive corn-

pound ensues. Holleman's is the only hypothesis

which has been submitted to the test of quantitative

investigation, and although, as already mentioned, the

results do not suggest that finality has been reached,

it marks an advance in the study of this obscure

problem.^"
No discussion of substitution in the benzene series

would be adequate without reference to the remark-
able behaviour of amines and phenols. Unlike other

mono-substitution derivatives, which do not differ

markedly from benzene in reactivity, these furnish

mono-, di-, and tri-derivatives very readily. With
aniline or acetanilide, substitution occurs first of all

in the side chain, being followed under appropriate

conditions bv removal of the substituent from the

amino-group and entry into positions relatively ortho-,

para-, or both ortho- and para- to it. The earliest of

these changes to be studied was the transformation

of methylaniline into /lara-toluidine ; many of them
have been discovered by Chattaway and his collabora-

tors, and until a critical study of the chlorination of

acetanilide was undertaken by Orton and Jones, ^' it

was held that the changes, which occur only in the

presence of hydrochloric acid, were of the type :

—

NH.\c CINH.V NClAc NHAc
/\ /\ /\II I I "H r*! t I II

I I

-->
I I

~->
I I

-^
I I

\/ \/ \/ \/
From the dynamics of the reaction, it is now known

that intra-molecular transformation from the side

chain to the ring doe? not occur, the agent promoting
the substitution being chlorine arising from the fol-

lowing series of reactions :

—

N'CI.Ac NH.A.C NHAc

+ HCl + CI., > + HCl

CI

.•\s bromination has been shown to follow the same
course, it is evident that no secure foundation now
exists for the view, formerly widely held, that the
reactivity of amines is intimately connected w'ith the
variable valency of nitrogen leading to initial sub-
stitution in the side ciiain.

*' Kinetic studies of the chlorination and bromination of toluene,
C|iH5"CH;{, however, gave no indication of the production of an interniedi.-ile

additive co.npound of the hydrocarbon and addendum ic/. Hollrman, Polak,
van der Laan.and Euwes. AVf. fra:/. iltiiii., 1908, xxvii, 435 ; Bruner an-l
Diubka, Bull. Acnd. Sci , Cr.ico«-, 1907, 693; Bancroft. J. Physical Cbem.,
1908, xii, 417 ; Cohen, Dawson, Blockey, and Woodmansey, Trans. (Jhem.
Soc, 1910, xcvii, 1623.

•" H. E. Armstrong, Trans. Chem. Soc, 1887, li, 258.
*' A. Lapworth, Trans. Chem. Soc, 1898, Ixxiii, 454 ; 1901. Ixxix, 1265.
'*'^ It should be mentioned that other views, based on the loosening or

strengthening of the affinity of the hydrogen atoms situated in ortho- para-
or in nieta- positions, brought about by the disturbing intfuence of the
radical already present in the molecule on the valency of the carbon atom to
u hch it is attached, and therefore on that of the other five carbon atoms,
have been advanced by Fliirscheim (J. prakt. Chem., 1902 [tij. Ixvi, 321),
'I'-chitschibabin (i^/r/.. 1012 [n], Ixxxvi, 397), and others.
1 K. J. P. Orton and W. J Jones, Briii.sh Association Report, 1910, p.

96; Trans. Chem. Soc, 1509. xcv, 1456.
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Even were this view', now discredited, still applic-

able to the amines, it could not be extended with the

same certainty to the phenols. Hence, in explanation

of the rigid adherence to the ortho-para-\2,\v observed

among the mono-substitution derivatives of these two
groups of compounds, it is noteworthy that Thiele,*^

for the phenols, suggests that the reactivity may be

due to these substances being stable enolic forms of

ketodihydrobenzenes, and that Orton," for the

amines, conjectures that it may arise from the forma-

tion of dynamic isomerides of quinonoid structure :

—

O
OH
./\

II I

'k../-

NHAc
/\

II I ^ H..

x/
How far these suggestions may open up a new

field of inquiry into the "mechanism" of substitution

remains to be seen ; it is at least interesting that their

extension to the naphthalene series shows that not

only does the reactivity of the naphthols and of

a-naphthylamine recall that of phenol and aniline, but

the orientation of their mono-substitution derivatives '*

in almost every case is the same as that of one or

other of the si.x naphthaquinones, the existence of

which has been predicted by Willstatter."

Symmetric and Asymmetric Syntheses.

It must not be supposed that the "mechanism" of

substitution can be explained by reference only to the

examples of this type of reaction which have been

mentioned, or that the summary attempted in the

restricted field of the replacement of hydrogen by

halogen is a complete picture of all the different views

advanced to account for this chemical change. Rather,

the effort has been made to indicate in broad outline

the difliculties that beset any e.xploration of that debat-

able region which lies between the two sides of a

chemical equation. But, as the wonderful story of

carbon chemistry shows, the failure to comprehend
the processes operative in substitution does not impede

rapid progress in other directions. The study of the

mobility of radicals, desmotropy being only one of

many examples of this phenomenon, continues to

present fresh problems, of which that raised by
Thorpe'" in connection with the mobile hydrogen
atom of glutaconic and aconitic acids may be men-
tioned, as" it revives a question of old standing : Do
free units of valency exist in carbon compounds?
The syntheses of caffeine and certain alkaloids, of

sugars' and peptone-like polypeptides, of natural ter-

penes and camphor, of indigo and rubber, are well-

known achievements, while natural processes, in

which enzyme action plays a part, are yielding their

closely guarded secrets to the persistent inquiry of

Armstrong and his collaborators, who are probing the

relationship between enzyme and substrate which Emil
Fischer pictured as that of lock and key. Further,

there is that large field of work which includes not

only the VValden inversion but new problems of asym-
metry, with which the names of Frankland, Pope,

Werner, and others are associated; while Barlow and
Pope's conception of the relation of valency to atomic
volume, by correlating crystalline structure with the

composition, constitution, and configuration of carbon
compounds, has given a new interest to the study of

crystallography.
Nor is progress less rapid in that other important

branch of chemistry—the unravelling of the structure
^ J. "^hiele, Aiinalcn, 1699, cccvi, 129.

55 British Association l<cpott, 1910, p. 96.
^ C/. W. P. Wynne, art. '* Naphthalene," Thorpe's *' Dictionary of

Applied Chemistry," second edition, vol. 3 (Longmans, igta).

« R. Willstatter and J. P.trnas, Bcr., 1007, xl, 1406.
5« N. Bland and J. F. Thorpe, Trans. Chem. Soc, 1912, ci, 871, 1490.
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of natural products. The constitution of rubber is
approximately Ivnown ; most of tlie allialoids have
been explored with a greater or less degree of com-
pleteness

; and now the study of starch," chlorophyll,
and haematin (the non-proteid constituent of ha;mo-
iClobin) =* has been taken up afresh during the last
three years, with results which, in the case of the two
latter, eclipse in importance and interest all that was
previously known. In whatever direction wc may
look, there is the same evidence that we can take
to pieces the most complicated structure which nature
has devised, and by the aid of valencv conceptions can
ht the pieces into a formula which 'is an epitome of
the chemical activities of the molecule. Again, in
many cases the resources of our laboratories enable
us to_ build up the structure thus displaved, and to
establish the identity of nature's product and our own
Nevertheless, the fact remains that all these syntheses
leave untouched and unexplained the profound differ-
ence between the conditions we find necessary to
achieve our purpose and those by which the plant or
animal carries on its work in presence of water and
at a temperature differing only slightlv from the
normal. It is, of course, a well-known fact that an
enzyme under the appropriate conditions can bring
about the same chemical transformation of a substrate
as IS effected by the living cell from which it can be
separated; but our knowledge of these complex ill-
defined, nitrogenous organic compounds is relatively
very meagre; they are difficult to purify, and their
composition—apart from any question of structure-
is largely unknown. Yet because Wohler chanced to
discover that urea can be produced svnthetically froman inorganic source the conclusion is' not infrequontlv
draw-n that all chemical changes in living substance
are brought about by ordinary chemical forces"
probably everyone present will concur in that view
but the assent, if given, can scarcelv arise from a
consideration of the facts, of which there is no great
store. Where so little is known accuratelv, cheniistrv
IS not on very safe ground if she infer the rest.
,V,^^,t «'"^"''°" "^^sis of comparison exists between
Wohler s process and the metabolic changes by which
urea is produced in the living bodv? V^Tiat evidence
nave we that because an enzyme and an inorganic
agent under different conditions give rise to the "same
end product, the driving force is the same, although
the lines along which it is exercised are verv different'

n /"aJ^.'*, "?' ''''' '^^^^ ''f *he manv services which
1 rot. Meldola has rendered to chemistry, that he has
given us this warning :

" If we have gone so far
beyond nature as to make it appear unimportant
whether an organic compound is producible by vital
chemistry or not, we are running the risk of blockad-
ing whole regions of undiscovered modes of chemical
action by falling into the belief that known laboratory
methods are the equivalents of unknown vital
methods." '^°

1 turn now to a no less interesting question than
that involved in enzyme reactions, namely the wide
distribution in plants and animals of single 'asymmetric
2 ? P^inS'heim .-.nd H. Lang.h.-.ns, licr. ,,,2, xlv, ,53,/i8 For summaries of Wills.a,ter's and Marchlewski's researches on chloro-

K true that we are not vet famili^ir with all the intermediate stages of trans-format.on of the materials which are taken in by the living body it^to the

The fin^
' "'';;* ^'"

f
'"" °'" ''r ' ""' '"« "^ '""'»1 proLIses and

chtn^pJr i l"'^'"'?'"'"'/'' ^°"''' ^^ °" ihe assumption that theChanges are brought about in conformity with the known laws of chemistryand physics, we may fairly conclude that all changes in living substance arebrought about by ordinary chemical and physical force-. "-Sir Edward.Schafer, Presidents Address at the Dundee Meeting, British AssociationKeport, 1912. p. 9.
'^»»oLi.anon

:al Synthesis of Vital Products "(Arnold,
™ R. Meldola, ".The Che

'904), p. 7-
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substances which if synthesised in the laboratory
would be produced as inactive mixtures of both asym-
metric forms. It has been argued that the occurrence
of racemic compounds in nature, although infrequent,
is a proof that in the organism, as in vitro, ihev are in
all cases the initial products from which,' when
separated into antipodes, one of the asymmetric com-
pounds is utilised in the life processes and the other
left. But whether this be the case, or whether only
the one asymmetric form result from the synthesis,
Pasteur firmly held the view that the production of
single asymmetric compounds or their isolation from
the inactive mixture of the two forms is the preroga-
tive of life. Three methods were devised by Pasteur
to effect this isolation, and in only one of them are
living organisms—yeasts or moulds—employed ; but
Prof. Japp, in his address to this Section at Bristol
in 1898, emphasised the fact, hitherto overlooked, that
in the two others, nevertheless, "a guiding power [is

exercised by the operator] which is akin in its results
to that of the living organism, and is entirely beyond
the reach of the symmetric forces of inorganic
nature." Hence, to quote again from his address,
"Only the living organism with its asymmetric
tissues, or the asymmetric products of the living
organism, or the living intelligence—with its

conception of asymmetry, can [bring about the
isolation of the single asymmetric compound.]
Only asymmetry can beget asymmetry." After
an exhaustive review of the subject, Japp came
to the conclusion that the failure to synthesise single
asymmetric compounds without the intervention, either
direct or indirect, of life is due to a permanent dis-
ability, and although—as was to be expected—this
conclusion was challenged,"' the only "asymmetric
syntheses " effected since that time have been opera-
tions controlled by the chemical association of an
optically active substance with the compound under-
going the synthetical change. '-

Recently the problem has assumed a more hopeful
character. Ostromisslensky ''^ in iqoS made the re-
markable discovery that inactive asparagine, which is
not racemic but a mixture of the dcxtro- and /aero-
forms in molecular proportion, gave a separation of
one or other isomeride when its saturated solution was
inoculated by a crystal of glycine—a substance devoid
of asymmetry. Now Erlenmeyer claims to have
achieved a true asymmetric synthesis by boiling an
aqueous solution of inactive asparagine for sixteen
hours, when by crystallisation part of the dextro-iorm
separated in an almost pure state." The theoretical
conclusions which led to this investigation are of
much interest because they raise afresh the question
whether without displacement of the individual
radicals, and apart from antipodes, more than one
compound can exist, in the molecule of which two
carbon atoms are united by a single linking.''' As an
illustration, reference may be made to the malic-acid
.series, in which three optically active compounds are
known, the de.r(ro-acid, the lacvo-ac\A, and Aberson's
acid."" In the lacvo-s^r\es the three isomerides ob-
tainable by rotation of one of the carbon atoms with
its attached radicals relatively to the other would be

« F. R. Japp, " Stereoche nistry and Vitalism. Presidentr.1 Address tn
Section B (Bristol), British Association Report, 189', p. 826 ; A K. Pearson
Nature, 1898, Iviii, 495 : n. Errara; F. R. lapp. iM.. 616; Ulpiani and
Condelh. Cazz. chim. iM. 1900, xxx (i). 344 ; Byk. />Vr., 1904. xxxvii,
4606 ; Heule and Haakh. Btr., rgoS, xli. 4261 ; Byk, «,•.•,, 1900, xlii, 141.

«2 C/. inttralia. McKenzie, Trans. Chrm. .Soc, 1905, Ixxxvii. 137:;.» I. von Ostromisslensky. Ber.. 190S, xli, 303s.
6» E, Erlenmeyer, Biochem Zeitsch . I9i3."lil. 430.
« OC J. Wislicenus. •tJeher die r.Humliche Anordnun. der Atome

in '^rganischen Molekulen"( Leipzig bei .S. Hirkel, 1889), 2S: K. Auwers
and V. Meyer, Ber., 1888, xxl, 791.

«« J. H. Aberson, Ber., 1898, xxxi, 1432; P. Walden, Bcr.. 1S99, 32,
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H H H

OH.C.COoH OH.C.COoH OH . C . CO,H

CO.,11 . C . II H . C . COoH H . C . H

H H COjH
A/f7'o-acicl, (not (Aberson's acid,

[a]„-5.8= isolated) [(iJo + g.S-

With the inactive asparagine it is supposed by Erlen-

lueVifr that prolonged heating in aqueous solution

produces a rotation of this type, possibly to an un-

equal extent or in opposite directions in the dcxtro-

and /(U'i'o-forms, whereby the products being no longer

antipodes become separable by ordinary laboratory

methods. It is too early yet to say whether, by ex

elusion of all asymmetric influences, the riddle has

b?en solved, but it is easy to understand with what
interest confirmation of Erlenmeyer's results is

awaited.

Honours Students and Post-Graduate Scholarsliips.

In bringing this address to a conclusion, it will not

be an innovation if I refer—it shall be onlv briefly

—

to the training of those who will carry on and amplify

the work which we in this generation have attempted

to do. This section stands for the advancement of

chemistry which includes, so closely are pure and
applied chemistrv intertwined, the advancement of

chemistrv as applied to industry. Once again the cry

has been raised in the Press" that chemists trained

in our universities are of little value in industrial

pursuits ; they are too academic ; they are not \\ orth

their wage— little as that often is, whether judged by
a labourer's hire or the cost of a university training.

It may be so. On the other hand, it is possible the

employer obtains all that he pays for, and by paying
ntore would receive in return much more by the

inducement ofl'ered to more highly trained men to

enter the field. Three years' training for the ordinary

degree cannot carry a student very far in chemistry,

and this preliminary training—for it is little more

—

is insufficient to equip the young graduate for more
than routine work. With the honours student it is

otherwise. He must either enter on his three years'

residence at a university with a knowledge which does
not fall below the requirements of the intermediate

examination, and devote the greater part of his time
to his honours subject, or he must be pre-

pared to spend a fourth year to reach the

necessary standard. More highly equipped in the

academic sense than a man who has worked only for

the ordinary degree, he undoubtedly is, yet there is

seldom time to begin his training in research methods
or in methods of commercial analysis where rapidity

rather than extreme accuracy is the object in view.
Two reforms, I venture to think, are needed : the

first would avoid early specialisation, which is apt to

be disastrous, the second would encourage post-

graduate training in directions where the student's

inclinations or aptitude may be stimulated and de-

veloped. If the civic universities, established in virtue

of charters drafted mainly on similar lines and inspired

by similar aims, could come to some agreement re-

quiring three years' residence, subsequent to the
intermediate, for an honours degree in chemistry, the

first reform would be effected—it is a measure for

which a strong case can be made out. If, furiher,

they could see their way to standardise their ordinances
and regulations for the M.Sc. degree, cease to confer
it on honours graduates of one or more years'

seniority in return for payment of a fee, and confine
«" Cf. The Times, Eneincering Suppl., 1913, May 7, 21, 28, June 4, M,

1 3.
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it to graduates—not necessarily honours graduates

—

who have carried out an approved piece of research

during not less than one academic year, selection

committees, boards of directors, or individual em-
ployers would have some clue to the type of man
before them. I would go further and suggest that the

interchange of honours graduates between the civic

universities, or between them and other universities

or colleges, if it could be arranged, would be of much
benefit to the student himself. No university in this

countrv is wealthy enough to attract to its service

teachers who are pre-eminent in each branch of chem-
istry. How great, then, would be the gain to an
honours graduate working for the M.Sc. degree, if.

instead of being associated with the same teacher

during the whole of his academic career, he could

migrate from the place which had trained him to

spend part, or the whole, of his time in the laboratory

of an Armstrong, a Donnan, a Perkin, or a Ramsay,
during that most critical period when he is sorting out

his own ideas and learning how to use his fingers and
his wits. But whether enforcement of the longer

training for the honours degree be possible ; whethi-r

a research degree as a step to the doctorate be desir-

able or practicable, there can be no doubt that th>-

urgent need of the present time is the provision of

scholarships and exhibitions, sufficient in value to

secure at least a bare livelihood, for post-graduate

work. He who is able to convert education com-
mittees and private donors to the view 'that a far

better return for the money could be assured if part

of the large expenditure on scholarships for matricu-

lated or non-matriculated students were diverted to

post-graduate purposes, will have done a service to

science and the State the value of which, in my
opinion, cannot be overestimated.

NOTES.
We announce, with deep regret, the death, on

Thursday last, of Sir Walter Noel Hartley, F.R.S..

formerlv professor of chemistry at the Royal College

of Science, Dublin. He was in the sixty-eighth year

of his age.

Prof. Arminrs \AMBftRV. the Oriental scholar,

died at Budapest on September 14, in his eighty-

second year. The obituary article on him in The

Times states that in 1861 the simi of 1000 florins was

voted to him by the Hungarian .\cademy of Sciences

on condition that he went into the interior of Asia to

investigate the affinities of the Magyar tongue. In

the following year he left for Persia, joining a caravan

of Tartar pilgrims returning from Mecca. In no

wav intimidated by predictions of privations and

dangers or by the melancholy fate of ConoUy, Stod-

dart, Moorcroft, and others, he decided to maintain

throughout the journey a strict disguise as a dervish.

Leaving Teheran on March 28, 1863, VambcVy reached

Khiva at the end of May, after intense sufferings

from thirst in the trackless desert. In 1864 he visited

London, gave an account of his travels at a meeting

of the Royal Geographical Society, and did his best

to convince public men in England of the necessity

for the creation of a neutral zone or a geographical

buffer State in Central Asia.

The death is announced at Chatham, Ontario, of

Dr. Alex. MacFarlane. in his sixty-third year. A
native of Blairgowrie, he graduated at Edinburgh in
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if^/S- after a brilliant University career. The thesis

by which he obtained the doctorate in 1878 was a
remarkable experimental research into the conditions

governing the electric spark. This brought him under
the notice of Clerk Maxwell. In the same year he
was elected F.R.S. Edinb. In 1885 Dr. MacFarlane
was appointed to the chair of physics in the Univer-
sitv of Texas, .^bout fifteen years ago he took up his

residence in Canada, where he continued to be actively

engaged in physical and mathematical research. The
latest of his many publications was a " Bibliography

of Ounternions," issued in iqo4.

One of the passengers killed in the disastrous New-
Haven Railway collision, which occurred on the same
day as that at Aisgill, was Dr. Joseph Benson Mar-
vin, professor of medicine and neurology at the Uni-
versity of Louisville. Dr. Marvin was born in Florida

in 1852. At the age of eighteen he was appointed
assistant professor of chemistry and physics at the

Virginia Medical Institute. He then took a medical

course, and afterwards held professorial posts at the

Louisville Hospital College of Medicine, the Kentucky
School of Medicine, and Kentucky University succes-

sively. Dr. Marvin's wife and daughter, who had
been with him on a holiday in Maine, were also victims

of the disaster.

Changes in the staff of the Central Research Insti-

lutc at Kasauli are announced. Major W. F. Harvey,
I. M.S., is taking the place of Sir David Semple as

head of the institute, and Capt. J. W. McCoy, I. M.S.,
is to join the bacteriological department.

.\ BO-iyRD for the study of tropical diseases has been
established at Ponce, Porto Rico, by the Medical De-
partment of the United States Army. The first presi-

dent of the board is to be Major B. K. Ashford.

.\ccORDiNG to The Times, arrangements are being
made for an expedition to King Edward the Seventh's
Land, in the south polar region, to start in August
next. The leader is to be Mr. J. Foster Stackhouse,
who was associated with Capt. Scott in organising
the voyage of the Terra Nova. The present arrange-

ments are that the members of the expedition shall

sail from the Thames about the middle of .'Vugust in

the steam yacht Polaris, a ship especially built for ice

navigation in accordance with designs approved by an
international committee of explorers, including Char-
cot, de Gerlache, and Nansen. It is contemplated that

the expedition will be absent for twenty months or

more.

P.iRTicuLARS of the plans of the Italian expedition

to the Himalayas, which is to be led by Dr. Filippi

are given in The Pioneer Mail. According to our
contemporary the explorers will work in Karakoram
throughout the summer of 1914, spend the autumn in

Chinese Turkestan, and leave for Europe by about
Christmas. It is the object of the leader to carrv out

observations across Chinese Turkestan into Russian
Turkistan, to winter in Scardo in Baltistan, and early

in the spring of 1914 to travel by the inner Indus
valley to Leh. From the latter place the expedition

will leave for the' Karakoram district to survey and
map the unknown portion of the Karakoram range
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which lies between the Karakoram pass and the

Siachen glacier. The Government of India, which

has subscribed 1000/. towards the funds, has appointed

Major Woods, of the Trigonometrical Survey, to

accompany the expedition.

.\mong the communications to be made at the forth-

coming meeting of German Naturalists and Medical

Practitioners, at Vienna (September 21-28), we notice

the following :

—

.\n address by Prof, von Behring on

the prophylaxis of diphtheria, and papers on the de-

velopment of the light and colour senses in the animal

kingdom, vision, and the problem of race crossing in

man by, respectively. Profs, von Hess, O. Lummer,
and E. Fischer.

The seventeenth annual fungus foray of the British

Mycological Society, lasting a week, is to begin at

Haslemere on September 22. The meeting place of

the party will be the Hutchinson Museum. On Sep-

tember 24 the presidential address will be delivered

by Mr. A. D. Cotton, who will take as his subject,

"Some Suggestions as to the Study and Critical

Revision of Certain Genera of Agaricaceae." On the

following day a paper, entitled "Recent Work on
Resupinate Thcleshore?e," will be read by Miss E. M.
Wakefield, and on September 26 Mr. J. Ramsbottom
will read a paper entitled "Some Notes on the History

of the Classification of the Discomycetes."

The twenty-fourth annual general meeting of the

Institution of Mining Engineers is to take place at

Manchester on September 24-26, w^hen the following

papers will be read, or taken as read :

—
" A Method

of Measuring Goaf Temperatures," T. F. Winmill

;

" The .Absorption of Oxygen by Coal," T. F. Winmill

;

" Dust Problems in Mines and their Solution," Her-

mann Belger and .\. Owen Jones ;
" Further Re-

searches in the Microscopical Examination of Coal,

especially in Relation to .Spontaneous Combustion,"

James Lomax. In addition to the foregoing, the fol-

lowing papers, which have already appeared in the

Transactions, will be open for discussion:—"Recent
Methods of the Application of Stone-dust in Mines,"

Dr. W. E. Garforlh ; "The Reopening of Norton Col-

liery with Self-contained Breathing-apparatus after an
Explosion," J. R. L. .Mlott ; "The Slow Oxidation of

Coal-dust and its Thermal Value," F. E. E. Lam-
plough and .\. Muriel Hill ;

" Insulated and Bare
Copper and Aluminium Cables for the Transmission
of Electrical Energy, with Special Reference to Mining
Work," B. Welbourn. In connection w-ith the meet-

ing a lecture on explosion experiments at Eskmeals
will be given on September 25 bv Prof. H. B. Dixon,

F.R.S.

\\'e understand that the title of Prof. \\\ Ostwald's
journal, .\n>jalcn der Xatiirt>hiIosophie, has been
changed to the more comprehensive one of Aiiiuilcn

der Xattir- mid Kiilltirphilosophie ; also that Prof. R.
Goldscheid is now associated with Prof. Ostwald in

editing the periodical.

The correspondent of The Times at Rome reports

an interesting discovery made by Mr. Adolfo Cozza
in e.xcavating at Pompeii with the object of tracing

the site of the port where, in his opinion, three-
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fourths of the population sought escape from the

eruption of Mount Vesuvius, hoping that the Roman
fleet would be able to remove them into safety. After

various try-pits had been sunk he discovered plaster

and concrete, and finally a road leading to the sea

showing signs of the passage of wheels. The
masonry-work of a harbour was then unearthed with

the marks left by the waves. The port which has

just been discovered is at a distance of about ijoo

yards from the existing seashore and about 700 yards

from the ruined city. It is covered with a layer about

23 ft. deep, consisting of earth, lava, ashes, and lapilU.

Further e.xcavations will, it is thought, bring to light

the skeletons of the majority of the population of

Pompeii as well as treasures of gold and works of art.

.\ LARGE Etruscan necropolis, containing several

skeletons, as w-ell as vases and terra-cottas, dating

from the seventh century B.C.. has been dis-

covered near Civita \'ecchia in Italy, on the coast of

Latium.

A CURIOUS story comes from Ireland that Mr. E. S.

Dodgson, of Jesus College, O.xford, has discovered at

Killult, Falcurragh, Donegal, a stone said to contain

an Ogham inscription giving a clue to a great treasure

concealed in the neighbourhood by an ancient Irish

chieftain. The stone is being examined by Mr. R.

Macalister. We wish the discoverer success in un-

earthing the treasure, but until he succeeds, or some
other interpretation of the supposed inscription is sug-

gested, it may be well to reserve opinion on the

matter.

.\ RECENT message from San Francisco stated that

the Falcon and Hope Islands of the Tonga group had
disappeared. The information was brought by Capt.

Trask of the steamship Sonoma, from Sydney, who is

reported to have said :

—
" One of the regular trading

steamships between Sydney and the Tonga group
reported the sinking of the islands. The vessel

steamed to where Falcon Island should have been, but

it was nowhere in sight. Just before this the instru-

ments at Sydney naval station showed that several

violent earthquake shocks had taken place about 2000

miles north-east of Sydney." With reference to the

foregoing message, Mr. Basil .A. Thomson (who
acted for a time as Prime Minister of Tonga), wrote

to The Times on September 14 that the news should

be received with reserve for the reasons, "first, that

Falcon had already ceased to exist as an island

fourteen years ago; and, second, that Hope Island,

better known by its native name of Niuafo'ou (' New
Niua '), is reported to have disappeared whenever a

serious volcanic disturbance shakes the nerves of the

white residents of Tongatabu."

The Museum Journal of the Universitv of Penn-
sylvania announces in its March issue the despatch

of an expedition, under charge of Dr. Farabee, to

explore the primitive tribes of the -Amazon forests.

The Brazilian Government promises active assistance

to Dr. Farabee and his staff. From Para they will

proceed to Manaos, and from thence ascend the Rio
Negro, the largest tributary of the -Amazon from the

north-west. The examination of this region will
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occupy the attention of the expedition for six months

or perhaps a year. The collections to be made will

consist of weapons, utensils, and all objects relating

to the arts of life procurable among the various tribes

to be visited. They are destined to supply material

for future research, and especially to enable the

museum to reproduce the actual life of some of the

most interesting native tribes, soon destined to dis-

appear.

In No. 2, vol. xxiv., of Folk-lore we have the final,

but unhappily fragmentary, dissertation by the late

Mr. Andrew Lang, in which he develops his theory of

the origin of exogamy and totemism. Following Dar-

win, he assigns the beginnings of e.Kogamy to the

expulsion by the sires of the group of the younger

males. He assumes that the establishment of totemic

groups and practices cannot have been sudden ; men
cannot have, all in a moment, conceived that each

group possessed a protective and sacred animal or

other object. But if each group woke to the con-

sciousness that it bore the name of a plant or animal,

and did not know how it came to bear that name, no

more was needed to establish a belief in the essential

and valuable connection of the group with certain

animals, birds, or other objects. These names, he

thinks, originated in sobriquets given by one group

to another. In this exposition he is in general agree-

ment with the views of Dr. A. C. Haddon in his

address delivered before the British .Association at the

Belfast meeting in 1902.

In Man for September Mr. W. J. Lewis Abbott

describes a collection of pygmy flint implements made
by Mr. J. M. Bain from the base of the sand-dunes

at Fishook, Cape Colony. They closely resemble the

series presented by Miss Nina Layard to the Ipswich

Museum. Mr. Abbott believes that this is the result

of culture-transmission. " It is obvious," he believes,

" that the prototypes of these shapes could not have

arisen in a country where the native material did not

lend itself to their manufacture ; but in one where

a homogeneous silica, such as flint, was the common
indigenous material ; and in following up the search

for these interesting little objects, we shall be getting

together the material to show the migrations of this

old race over the face of the earth, and perhaps be

able to trace it to its cradle."

In the Philadelphia Museum Journal for June Dr.

-Arno Poebel, of Johns Hopkins University, announces

an important discovery among the collection of clay

tablets obtained at Nippur during the years 1888-1900,

which are now being arranged for exhibition. One
tablet, unfortunately imperfect, gives a version of the

Creation story, in which the origin of the first human
beings is attributed to the gods Enlil and Enki, and

the goddess Ninharsagga—a question which has led

to much speculation among -Assyrian and biblical

scholars. In the present version, when Enlil, the

creator of heaven and earth, wished to people the

world with human beings, the god Enki, the deity of

wisdom and knowledge, devised the image of man
after the image of the gods, and the goddess Ninhar-

sagga moulded it in clay, while the blood of Enii!
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gave it life and intellect. Whether the idea that Enlil

cut off his head will be corroborated from other cunei-
form sources we cannot tell at present. Meanwhile
the present discovery is obviously of the highest im-
portance.

I\ the May number of The Irish yaturalisi (vol.

xxii., No. 5), Mr. N. Colgan gives an interesting

account of the renascence flora of certain areas on
Killiney Hill, Co. Dublin, formerly covered with old
gorse but burnt out in July, 1911. Three months after
the fire the burnt areas showed thirteen species of

flowering plants, partly survivals from old root-stocks,

partly immigrants from adjacent unburnt areas, and
partly perhaps the product of seeds that had retained
their vitality throughout the fire. Later observations
showed that eighteen months after the fire a re-

nascence flora of sixty-four species, including nine
cryptogams, had taken possession of the areas burnt
clear of all vegetation. Of these species, forty-five

had certainly or very probably entered from adjacent
unburnt areas, thirteen were survivals, and the re-

maining six could not with certaintv be placed among
either immigrants or survivals, and are classed as of
doubtful origin. The cryptogams covered much more
ground than the flowering plants, the most abundant
species, dominating above all other plants in the burnt
ground flora, were the mosses Fiiuaria hygrometrica
and Barhula fallax ; other common brvophvtes were
three species of Polytrichum and the liverwort Mar-
chantia polyinorpha; while two species of the lichen
genus Parmelia were also frcquentlv found. Among
the phanerogamic immigrants the grasses were
strongly predominant, and the immigrant flora as a
whole consisted largely of plants provided with special

adaptations for seed dispersal, one of the most pro-
minent of these plants being Senecio sylvaticus. The
most interesting fact arising from this new flora is the
conflict between its higher and lower members, the
phanerogams and the cryptogams, the latter having
so far kept in check the much more varied phanero-
gamic flora. The probable successive changes in the

vegetation are outlined by the author.

We have received a reprint of an interesting paper
by Dr. C. B. Crampton, "The I'se of Geology to the
Forester" (Trans. Argyll Foresters and Gardeners,
K)i2), pointing out some of the geological facts that
have a bearing upon the nature and origin of the
various types of surface occupied bv plants, and
emphasising the importance to foresters in particular
of a knowledge of the nature ot the ground under his
charge in so far as it reacts with the vegetation, and
the reasons for differences in the surface and in these
reactions. The author indicates the geographical and
geological factors upon which depends the nature of
a habitat for trees or other plants, with special refer-

ence to the action of gravity in screes and landslips,

the erosive action of wind and streams, coastal erosion,

glacial erosion and deposition, and the characters of

soils and subsoils.

In a recent number of The Herts Advertiser it is

slated that, in consequence of Dr. Sambon's remarks
on pellagra at a recent meeting of the British Medical
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Association, Dr. Blandy, of the Lunatic Asylum at

Napsbury, near Si. Albans, undertook an examination

of the patients in that institution^ with the result that

no fewer than eleven were found to be suffering from

that disease. As the majority of these come from the

moist, low-lying district of the Colne Valley, support

is afforded to the opinion that the disease is propa-

gated by insects.

As a result of the examination of the large series of

specimens of mammals and birds collected in East

Africa bv the Roosevelt and other American expedi-

tions, very considerable additions have been made
recentlv to the list of species and races from that

area, the descriptions having been published for the

most part in various issues of the Smithsonian Mis-

cellaneous Collections. The latest of these papers

include on-- by Mr. E. Heller (vol. Ixi., No. 7), on

new races of antelopes, and another, by Mr. E. .\.

Mearns (ibid., No. 9) on new weaver-birds. As re-

gards the anteloiJis, it must suffice to mention that

some of the new races are founded on very slight

differences from previously known forms, and it is

thus rendered difticult to see where the modern fashion

for excessive splitting is to stop.

In connection with the preceding paragraph, it may
be mentioned that in the current issue of the Zoological

Society's Proceedings three additions are made by
Messrs. Barrett-Hamilton and Hinton to the British

mammal-fauna, all three being from the Inner

Hebrides. The most interesting of these is a shrew-
mouse (Sorer granti), distinguishable at a glance

from the common English S. araneus by the contrast

presented by the light-coloured flanks to the dusky
upper parts. As it also exhibits certain dental pecu-

liarities, its right to specific rank seems undoubted.
The other are field-mice ; one (Evotomys alstoni) a

species from Mull, and the other (Microtus agre.'sfis

niacgHlivraiil a race from Islay.

The September number of The Museums Journal
contains an illustrated account of Mr. J. A. C. Dean's
method of "showing" objects in museums and art

galleries to blind persons, as explained at the Hull
meeting of the Museums Association. The method
appears to have attained considerable success, and to

have awakened a new interest in the class for which
it is intended. It may be remarked—as indeed was
hinted by the president at the close of the discus-

sion—that if this mode of demonstration is adopted
in up-to-date zoological museums it will be necessarv

for each to have a separate series of stuffed specimens
for this purpose.

In the Verhandlungen der Naturforschenden Gesell-

schaft in Basel (Bd. xxiv.) will be found a paper by
the late Fr. Burckhardt, entitled "Die Stellung des
Osterfestes im christlichen Kalender." It is a con-
tribution to the historical side of the question, and
contains several original documents of some interest.

An extract from the writings of Luther is given, in

which he advocates a fixed date for Easter, not merely
without regard to the moon's phases, but also, like

Christmas, without regard to the days of the week.
Other documents refer to the adoption of the reformed
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calendar by the Protestants in Switzerland. Practical

convenience forced them to follow the Gregorian

calendar in the main, though not until the end of

the seventeenth century, and even then one difference

was maintained. This arose from basintr the calcula-

tion of the Easter full moon on the Rudolfine Tables

instead of the Gregorian Epact. The first discrepancy

occurred in the year 1724, when the Gregorian full

moon fell on Sunday, April 9, while the Tables gave

the day preceding. The question was referred for

decision to the Protestant Conference at Ratisbon early

in 1723, and the Basel authorities sought the advice

of John Bernoulli. The replies are reproduced in full.

In the result Easter was celebrated by Catholics and

Protestants on successive Sundays in 1724 and again

in 1744. .Agreement was finally brought about by

an order of Frederic the Great in 1776 on the basis of

the Gregorian calendar. The desirability of a fi.xed

Easter has been commonly felt from the time of the

Gregorian reform, and it was the last act of Father

Denza, late director of the Vatican Observatory, to

prepare a memorandum on the subject for Pope Leo
XIII. His proposal was to adopt the third Sunday
following the vernal equinox, which would limit Easter

between April 4 and 11.

The Director-General of Observatories (India) has

issued a memorandum dated .August 9 on the monsoon
conditions prevailing during June and July, with

anticipations for .August and September. From the

recent data regarding the conditions most likely to be

of influence, and which are stated in detail, the un-

favourable factors appear to predominate slightly. But
the inferences drawn are (a) that the total rainfall of

the months in question will probably be normal or in

slight defect, (b) that in north-west India the mon-
soon is not likely to be aiTected prejudiciallv by snow-
fall. (The fall of temperature and dry north-westerly

winds that usually follow widespread and heavy snow-

fall have not been experienced.) The above forecast

jicrrecs practically with that issued on June 8 (Natvre,
-August 7).

Dr. Nils Ekholm has contributed an important

article on the weather in the North Sea during the

first half of June, 1911, illustrated by synoptic charts,

to No. 64 of the Occasional Publications issued under
the authority of the International Council for the

Study of the Sea. The period is chosen because the

council had then six hydrographical expeditions

stationed in that sea. The author prefaces his inquirv

by a careful historical summary of the development of

meteorology and its methods from the invention of

the barometer to the present time, and with a dtescrip-

tion of barometric changes and their relation to wind
and weather, in which we were pleased to sec that the

valuable pioneer work of .Admiral FitzRov, the first

'lief of the Meteorological Office, is dulv recognised.

Tne author explains that the difficulties with which
modern conceptions of cyclones and anticyclones have
to contend led him to supplement the usual isobaric

charts by plotting the ± differences of barometric

readings since the last observation, and thus con-

structing " isallobars," or lines of equal differences.

He remarks, inier alia, that a close study of the move-

NO. 2290, VOL. 92]

ments of the isallobars shows that pressure changes

are the primary, and cyclonic and anticyclonic whirls

the secondary phenomena. The charts for the North

Sea for the above period and two other cases are

discussed upon those principles.

Dr. H. Geiger, of the Reichsanstalt, who four

years ago, in conjunction with Prof. Rutherford,

devised a method of counting the number of a particles

emitted by a radio-active body, has now, according to

a communication from the Reichsanstalt, succeeded

in perfecting a very simple method which allows both

the a and particles to be counted. The
a or 8 rays are allowed to enter a short metal

cylinder 2 cm. diameter, by a small hole in the base.

Through an ebonite block which closes the other end

of the cylinder a sharp pointed rod projects into the

cylinder to within 08 cm. of the base. The cylinder

is raised to about 1200 volts, and the pointed rod is

connected to a string electrometer provided with a

high-resistance leak. The entry of either an a or a

/3 particle into the cylinder causes a spark to pass

between point and cylinder, and the electrometer of

10 cm. capacity acquires a charge corresponding to

10-20 volts. The throws of the electrometer are

recorded photographically, and the results obtained are

in agreement with those calculated from ionisation

observations in the case of the polonium preparation

used in the observations.

Engirwering for September 5 contains an illustrated

account of the Sulzer-Diesel locomotive built by

Messrs. Sulzer Brothers at Winterthur, in the early

part of this year, and supplied to the Prusso-Hessian

State Railway, Berlin. This is the first locomotive

fitted with Diesel engines, and is designed for fast

traffic. The length over-all is 545 ft., and the weight

in working order is 95 tons. The main engines are

of the reversible two-cycle type, single-acting, having

two pairs of cylinders inclined at 90° to each other.

The pistons are 15 in. diameter by 217 in. stroke.

Running at 304 revolutions per minute, a speed of

sixty-two miles per hour is obtained. The auxiliary

machinery required is of a somewhat complicated

character. Trials have been made, and show that the

engine is adaptable to a wide range of work. It is

reported that the change from air to oil-fuel is accom-

plished without trouble at a speed of about six miles

per hour, and that the reversing arrangements were

equally successful.

Engineering of the same date has an article dealing

with problems of the internal-combustion locomotive,

in which further reference is made to the Sulzer-

Diesel locomotive. Our contemporary considers that

any locomotive engineer reading the full description

of this engine would be somewhat appalled at the

extraordinarv amount of machinery the type involves.

The main engine requires another engine, of one-

quarter or one-fifth of its power, to make it start at

all. The second engine, also of Diesel type, requires

similar provision in the way of air and circulating-

water supplv, &c., to the main engines, involving

pumps for the supply of starting air, scavenging air,

injection air, fuel to each cylinder, jacket water, circu-

lating water for pistons, and for lubrication of bear-
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ings, &c. A comparison of this collection of

machinery with that in a modern steam locomotive is

greatly in favour of the latter. Neither does the

Diesel locomotive appear to show up any too well as

a power plant ; one horse-power is developed for about

190 lb. weight. A modern steam locomotive develops

one horse-power for about 100 lb. of engine weight, or

for e%'ery 140 to 150 lb. of combined engine and tender

weight. Rapid perfecting of this type of engine is

not to be expected, but it is to be hoped that the

efforts instituted on the Continent will be persisted in.

The greater the initial handicap, the more glorious

the ultimate victory.

Attention may be directed to a slight error in the

date assigned to Messrs. Cartailhac and Breuil's mono-
graph on "La Caverne d'Altamira " ; the frontispiece

bears the date 1906, but this work was not published

until 1908.

OUR ASTRONOMICAL COLUMN.
The Rotating Ellipsoid RU Camelop.ard.alis.—

The elaborate investigations recently carried out by
Prof. H. N. Russell upon the treatment of photo-
metric observations of variable stars have been the
means of bringine to light a new class of these bodies.
By taking into account the hypothetical, but, of course,
quite possible ellipticity of the components of a binary
sj'Stem, a method was developed which may be applied
equally well to the case of an isolated rotating ellip-

soid—an early stage in the development of a binary
system. At Princeton during the last two years the
light changes of three stars—S Antliae, SZ Tauri, and
RU Camelopardalis—have been explained in the most
satisfactory way on the hypothesis that they are rota-
ting ellipsoids. In Bulletin No. 21 of the Laws Ob^
servatory Mr. Harlow Shapley discusses 292 photo-
metric measures of the third of these stars, and comes
to the conclusion that "the light variations . . . can
be satisfactorily accounted for on the hypothesis of a
single, uniformly luminous, ellipsoidal body rotating
in a period of 44-344 days." With regard to the spec-
trum of this star the author quotes a letter from Prof.
E. C. Pickering to the effect that it is peculiar and
apparently variable, and that Miss Cannon thinks it

may belong to class N.
The publication of the curves and results for S Antliae

and SZ Tauri is promised for the near future. As
both these stars have spectra of classes much less

prone to variability of a physical character the realisa-

tion of this promise will be awaited with great interest.

The Diminution of the Solar Radi.wion in 19 12.

—

Further evidence regarding the existence of a wide-
spread atmospheric opacity during 1912 appears in a
note by M. Ladislas Gorczynski in the Comptes rendus
(vol. clvii.. No. i). The pyrheliometer record made at
Varsovie shows that during the latter half of the 5'ear

there wa« a marked falling off in the intensity of the
solar radiation. The detailed measures, we are in-

formed, show that the depression lasted from about
the middle of June, 1912, to the middle of January,
1913, and was most severe in September. Similar
results were obtained at the Meteorological Observa-
tory of Olczedajow, and it is pointed out that
analogous records were obtained at Mount Weather.

Comet 1913& (Metcalf).—A supplement to Astro-
nomische Nachrichteii, No. 4679, contains a continua-
tion of the ephemeris of this comet which was given
last week, after the first approximate elements com-

NO. 2290, VOL. 92]

puted by Prof. Kobold. The comet is slowly increas-

ing in brightness, according to the ephemeris, but on
September 3 it was observed as of magnitude 95, and
on September 4 as of magnitude joo.

12;!. M.T. Berlin.

R.A. Dec. Mag.
h. ni. s.

Sept.

103

Comet 1913c (Neujmin).—This comet when first

observed (September 3) was thought to be a minor
planet, but later observation has suggested its

cometary nature. Herr M. Ebell has computed the
elements from the observations of September 6, 7, and
8, and these, with an ephemeris, have been communi-
cated in a Kiel circular. Thev are as follows :

—

18
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servatory lies between 31° and 41° S. declination,

.;J the photographs have been taken and measured
under the direction of Mr. W. Ernest Caske, the

Government Astronomer for Western Australia.

Vol. ii. contains the measures of rectangular co-

ordinates and magnitudes of 20,211 star images, R..^.

6h. to i2h., on plates with centres in declination

— 32-, and vol. iii. those of 20,988 images, R.A. i2h.

to i8h., on plates with centres also in declination

The completed work will be a valuable contribution

to the great international scheme, initiated so many
vears ago. Incidentally a number of double stars were
met with during the measurement of the zone plates,

and these, 242 in number, have been collected and
published in a separate catalogue, forming Bulletin

No. I. The reduction of the measures was undertaken
bv Mr. Nossiter, acting first assistant.

The Extension of the Zone Time System.—Brazil

has now officially fallen into line by adopting standard

time. The country has been divided into four zones,

and the legal time for each respectively will be two,

three, four, and five hours slow on Greenwich. The
islands of Trinidad and Fernando Noronha fall in the

first zone. The western side of the second zone is a

line from Mount Pecuary Grevaux, on the French
Guiana boundary, by the rivers Pecuary and Javary
to the Amazon, and by Xinsu to the Matto-Grasso
boundary. The fourth zone includes the western part

of Amazonas, the Acre territor)', and other territory

recently ceded by Bolivia.

Hind's Nebula.—M. Borrelly has communicated to

the Academic des Sciences {Comptes rendus, vol. clvii..

No. 7) a brief note stating that the nebula discovered

by Hind in the year 1845 (No. 6760 in Dreyer's

N.G.C.) and suspected of variability of brightness
seven years later by d'Arrest, now appears to be in a
period of maximum. For the first time since 1867

it is easily seen with a comet-seeker of 65 in. aperture.

The Royal Observ.atorv, Cape of Good Hope.—
The annual report of his Majesty's Astronomer at the
Cape of Good Hope for the year 1912 has been re-

ceived. In connection with the reduction of the cir-

cumpolar observations made in the previous year some
interesting determinations of personality have been
made. It appears that, while with the older methods
of observing, transits of equatorial stars are
mostly recorded late, transits of slow-moving circum-
polars are anticipated by o-3s. The astrophysical
work has been actively advanced, both in the observa-
tory and laboratory. Provisional spectroscopic deter-

minations of solar parallax and the constant of aberra-
tion, based as the measures of 800 plates, yielded
8802' ±0004' as the value of the former, and
2047' ±001" for the latter. In the laboratory it has
been found more convenient to employ the spark
spectrum obtained from the cores of lead pencils as a
comparison spectrum in preference to the spectra of
iron or titanium.

A CURIOUS METEORIC DISPLAY.
T^HE universal disappointment experienced bv
•' keen meteor observers on the expected return of

the November Leonid meteor swarm in iSgq, the
swarm which created such a stir of excitement at its

appearance in the year 1866, is no doubt responsible
for the apparent lack of interest taken in the an-
nouncements of probable meteoric displays to-dav.

Many of us thought that this celebrated displav, due
possibly to planetary perturbations, might be
accelerated, and so were careful to keep a good look-
out in the appointed month in 1897 and 1898, and
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their non-appearance in 1899 suggested that possibly,

for a similar reason, the swarm might have been
belated, and so watched at the correct season for the
overdue display. The expected event did not take
place, and faith was lost in the predicted times of
these space wanderers.
Our interest is, however, again wakened bv what

is described as "an extraordinary meteoric display"
which was seen over a very extensive area in the
L'nited States of .America and Canada on the even-
ing of February 9 this year. The magnitude of the
display was such that a very great number of people
distributed in the path of observation had their atten-

tion drawn to it, and its peculiar nature was so marked
that nearly every observer remarked similarly of the

e.\traordinary feature of the event.

Fortunately Prof. C. A. Chant, of Toronto, although
not an eye-witness of the phenomenon, undertook to

collect all the available information of this very excep-
tional, if not unique, occurrence. In the Ma)'-June
number of the Journal of the Royal Astronomical
Society of Canada he presents a very judicious sum-
mary of the observations made, and accompanies this

with extracts from letters received from observers.

The sum total of the discussion of the data is to

show that the apparition took the following form :

—

-As seen from western Ontario there suddenly ap-

peared in the north-western sky a fiery red or golden-
yellow body, which quickly grew larger as it

approached, and had attached to it a long tail;

observers vary in their descriptions as to whether the
body was single or composed of three or four parts
with a tail to each part.

This body or group of bodies moved forward on
an apparently perfectly horizontal path " with peculiar,

majestic, dignified deliberation ; and continuing its

course without the least apparent sinking towards the
earth, it moved on to the south-east, where it simply
disappeared in the distance." Aiter this group of

bodies had vanished, another group emerged from
precisely the same region. " Onward they moved, at

the same deliberate pace, in twos or threes or fours,

with tails streaming behind them, though not so long
or bright as in the first case." This group dis-

apjjeared in the same direction. A third group fol-

lowed with less luminosity and shorter tails.

In reading some of the communications from the

numerous observers, the extraordinary feature of the

phenomenon seems to have been the regular order
and movement of the groups. Thus some compared
them to a fleet of airships with lights on either side

and fore and aft; others to a number of battleships

attended by cruisers and destroyers ; others again to

a brilliantly lighted passenger train travelling in sec-

tions and seen from a distance of several miles.

Such descriptions indicate that the display was of

a very unusual kind, very different from the usual
quick-moving and scattered bodies. It may be of

interest to reprint here in full one of the accounts.

Mr. J. G. Mac.\rthur writes :

—

"There were probably thirty or thirtv-two bodies,

and the peculiar thing about them was their moving
in fours, threes, and two5, abreast of one another,

and so perfect was the lining-up you would have
thought it was an aerial fleet manoeuvring after rigid

drilling, .^bout half of them had passed when an
unusuallv large one hove in sight, fully ten times as
large as the others. Five or six would appear in two
detachments, probably five seconds apart ; then another
wait of five or ten seconds, and another detachment
would come into view. We could see each detachment
for probably twenty or twenty-five seconds. The dis-

play lasted about three minute;: As the last detach-
ment vanished, the booming as of thunder was heard
—about five or six very pronounced reports. It
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sounded in the valley as if some of the balls of fire
had dashed into Humber Bay. The bodies vanished
in the south-east, but the booming appeared to come
from the west or north-west, and the time it was
heard was close to 9.12 p.m."

It is fortunate that Prof. Chant lost no lime in
gathering together all the available material concern-
ing this unusual stream of meteors, and his com-
munication is a valuable record for future reference,
containing numerous charts and sketches and one
coloured drawing.

THE BRUSSELS MEETING OF THE IRON
AND STEEL INSTITUTE.

T^HE autumn meeting of the Iron and Steel Institute
* was held in Brussels from September 1 to 4, after

an interval of nineteen years. It will probably rank
as one of the most successful of the foreign visits ever
paid by the institute, and the thanks of members and
their wives are due to their Belgian hosts, whose fore-
thought had provided for every contingency, and whose
charming hospitality could not have been surpassed.
The chairman of the reception committee was Mons.
Adolphe Greiner, the managing director of the famous
Soci6t6 "John Cockerill," Seraing, a works founded
by an Englishman of that name in 1817, and the
international character of the Iron and Steel Institute
is lyell illustrated by the council's selection of Mons.
Greiner as the president-elect. It is customary at
such foreign meetings for stress to be laid on papers
dealing with the particular iron and steel industries
of the district, and the discussions chiefly ranged round
the contributions of the Belgian members. In an
interesting historical survey of the metallurgy of iron in
Belgium, Baron de Laveleye shows that Liege, Charle-
roi, and the central district are the principal centres
of production, the first-named being "the true cradle
of the industry." He gave it as his opinion that at
the present day the workers in the Charleroi district
are inferior to none in their aptitude and endurance.
At the present time Belgium retains only 20 per cent,
of her iron and steel products for home consumption,
and exports 80 per cent., a larger proportion than that
of any other country. This being so, she is compelled
to accept as an average selling price that which rules
in the international export market. The cost of pro-
duction has certainly been brought down to a very
low figure, and the author claims that it is "only
by never allowing an improvement to be made without
either adopting or trying it, by relying upon the
energetic and hardworking labour classes to whom
free trade supplies cheaply the necessaries of life, and
by constantly increasing the productive capacity of
their works that the ironmasters have succeeded in

maintaining the struggle on an equal footing."
It was in Belgium that the first coke ovens were

constructed which were heated at the side and under-
neath by the gas evolved from the coal during coking,
and a paper by Baron Copp^e, the son of Evence
Coppee, the inventor of the oven bearing this name,
dealing with modern processes of coke manufacture,
was therefore of unusual interest. In Belgium the
beehive oven has disappeared, and qy per cent, of the

coke is made in by-product ovens. On the other hand,
in England the by-product oven has made less head-
way, partly because the first ovens erected were by no
means as perfect as they are now, and produced a
coke which was undoubtedly inferior to beehive coke,
and partly on account of difficulties in connection with
refractory materials which resulted in defective work-
ing of the ovens. In spite of the fact that most of

the English bricks resist high temperatures as well as

the continental varieties, according to the author they
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have the disadvantage of contracting at high tempera-
tures, thereby causing cracks and dislocations in the
structure of the ovens. The result is that all the lead-
ing constructors now use Belgian or German firebricks
for those parts of their ovens which are in contact
with the hot gases. By means of an apparatus which
was on view during the meeting the author has tested
numerous varieties of firebricks from the point of view
of their expansion during heating, and has found that
they vary considerably in this respect. Some of them
appear to undergo no expansion above 700-800'' C,
and above this range to remain constant. This is the
best result thus far obtained. In the discussion, how-
ever, one of the speakers claimed that the life of a good
English brick is from seven to eight years. The
modern trend in Belgium and Germany is to produce
concurrently metallurgical coke and lighting gas, and
at the present day the latter country has no less than
forty-five towns or conmiunes which are wholly or
partially supplied with lighting gas derived from coke
ovens.

Somewhat closely connected with the foregoing was
a paper by Houbaer on the utilisation of blast-furnace
and coke-oven gases in metallurgy. The application of
the former to the development of motive power is a
problem which has been solved for some time past.
It is, however, only within the last few years that
the utilisation of its calorific power for heating indus-
trial furnaces has been taken into serious consideration,
and the author passes in review its employment in
heating metal mixers, open-hearth furnaces, and re-
heating furnaces. \n arrangement has been adopted
at the Deutscher Kaiser Steelworks for heating the
three 1200-ton metal mixers with a single burner
capable of taking either blast-furnace gas, coke-oven
gas, or a mixture of both with air from the Cowper
stoves.

Again, at the Bethlehem steelworks coke-oven gas
is being applied as the heating fuel to a battery of
six 75-ton open-hearth furnaces specially built withthis
object, and to an existing series of 'thirteen 60-ton
furnaces. For many years calculations have been
made as to the saving in fuel and advantages in work-
ing that may be expected to accrue from an artificial

enrichment with oxygen of the air blown into a blast
furnace. But in spite of the claims thus put forward,
blast-furnace managers have hitherto refused to make
the e.xperiment, and with some reason, for the break-
down of such a furnace would be a very expensive
matter, and the tendency has been to wait for someone
else to make the test. A paper by Trasenster, presented
at the meeting, indicates that the step has just been
taken at the Ougr^e-Marihaye works in Belgium. The
oxygen plant is composed of three similar liquid-air
units, each yielding 200 cubic metres of oxygen per
hour. No results of working are given in the paper,
but during the discussion the author stated that a
month's trial had been run, in which the oxygen in the
blast was raised to about 23 per cent, by volume.
Moreover, a small blast furnace has been built in

which the working will be carried out with very high
percentages of oxygen, and even with pure oxygen.
There is no doubt that these tests will be watched with
the deepest interest, and in particular blast-furnace
managers will desire to be informed as to how the
difficulties which may be expected to result from in-

creased temperature at the tuyeres are overcome. This
is the main reason why they have been so much dis-

inclined to make the experiments with their own
plants.

Mr. Talbot, the inventor of the Talbot tilting fur-

nace, presented a paper on modern open-hearth steel

furnaces, in which he discussed the reasons which have
militated against their adoption on anything like an
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extensive scale. The two main criticisms brought
against them are the initial capital outlay and the
increased cost of upkeep, and these the author sought
to combat and to point out some of the principal
advantages which in his opinion accrued from the
use of tilting furnaces as compared with those of the
fixed type. With a view to settling this question in
a practical fashion, one of the largest continental steel-
making firms is running in the same shop furnaces
of both types under exactly similar conditions of shop
practice, and it was clear from the discussion that until
the results of this test are known most manufacturers
prefer to adhere to the fi.\ed furnaces the particular
advantages of which are well known by this time.

It is characteristic of the rapid development of elec-
tric steel processes that scarcely a meeting of the
institute is held without one or more papers on this
subject. The paper by Otto Frick on the electric
refining of steel in an induction furnace of special
type marks a distinct development in the applicability
of this type of furnace the use of which has hitherto
been confined to the melting of high-class steels in
which no refining took place. The results are based
on the data obtained in the Frick furnaces at Krupp's
works in Essen, which have been in operation for the
last five years. With regard to the lining, the induc-
tion furnace offers certain intrinsic difficulties owing
to the ring-shaped form of the crucible. On one
hand greater difficulties arise in making the lining
stand high temperatures without cracking, and on
the other the ring-shaped form makes it impossible
to give the furnace walls sufficient slope to enable
repairs to be made in the same manner as in the
open-hearth furnace. The difficulties with regard to
crackmg are due to the fact that the outer wall is
nng-shaped, and has its highest temperature on the
inside, whereas the equallv ring-shaped inner wall
is hottest outside. The only wav of overcoming these
difficulties IS to use a material which neither contracts
nor expands appreciably at very high temperatures.
The lining used is made of very pure magnesite with-
out any binding agent, and treated in a particular
way. It possesses remarkable compactness, mechan-
ical strength, and resistance to the action of slags
But even the best linings will not stand more than a
tew weeks if they are not further protected against
the cutting action of ordinary slags. This difficulty
the author claims to have solved bv adding crushed
magnesite in such a way that the 'slag can become
saurated before it is able to attack the lining, an
action which IS much facilitated by the inclination and
rotation of the bath. In this wav it has even proved
possible to make the inner wall grow bv adding toomuch magnesia, and the lining of the 'furnace nowhas a life of from two to three months, a result which

tfi'/^t^ru" f
™"siderable advance on industrial prac-

tice h'therto._ The foregoing account does not domore than bring out the chief points of importance
discussed at the meeting. In all nineteen papers werepresented, several of them of distinct scientific value

cuss-o"
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for th/r ^'"'ru^''
P'''=s'^ent of the Italian Society

Sdenre, h'. K
""'°''^' °^"'^ ^'^'l'<^«' "^"^ Natural

Sciences, has been appointed to the newly establishedcha.r of medical history in the University" of Siena

ri?L'
1?""'°'^ ^\,"°''^-''' professor of biology atClark University, Massachusetts, since 1902 has re-signed that post, having accepted the offer of a chair

Ml the same subject at the University of Oregon. In
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'l'^.,!:'^''"
sphere Prof. Hodge will have special respon-

sibilities in connection with a scheme of university
extension lectures.

Sir RiCKMAN J GODLEE, Bart., president of the
Koyal College of Surgeons, London, has accepted an
invitation to confer the fellowships of the American
College of Surgeons at the first Convocation of that
institution, which is to be held at Chicago on Novem-
ber 13 next. About 1400 prominent surgeons of the
United States and Canada are to be created fellows.

Dr. W. F. G. Sw.ann has resigned his position as
assistant-lecturer and demonstrator of physics at the
University of Sheffield in order to take up on
October i, the post of physicist in charge of ex-
perimental work in the new laboratory at Washington
of the department of terrestrial magnetism of the
Carnegie Institution of Washington.

A COURSE of three lectures dealing with the early
history of medicine has been arranged for delivery by
the historical section of the Royal Society of Medicine.
Ihe first lecture will be given on October 10, by Prof
Jastrow, of the University of Pennsylvania, and will
treat of Babylonian Medicine; the subsequent dis-
courses will be delivered by Prof. Elliot Smith F R S
on Egyptian medicine, and by Prof. R. Caton, on
Greek medicine.

The widow of Principal Caird has bequeathed to
the University of Glasgow, in memory of her late

I

husband's long connection with the University, thesum of 4000?. for the founding of two scholarships to
be known as "The Principal Caird Scholarships," to
be awarded annually by examination to the student
in the University who is most distinguished in either

I
classics or mental philosophy, or both. The sum of
loooZ. is also left to the Western Infirmary, Glasgow,
and 5ooZ. to the professor of moral philosophy of

I Glasgow University for books or prizes.

I
We learn from Science that Dr. H. G. Leach, secre-

tary of the American-Scandinavian Foundation (en-
dowed by the late Mr. Niels Poulson with a gift of

I 600,000 dollars to maintain an interchange of students,
teachers, and lecturers, and to promote in other ways

:
intellectual relations between the United States and
Scandinavia), has returned from an official tour in

.
Sweden, Norway, and Denmark. Fellowships have

i

been awarded to two representatives from each of the
I
three countries referred to, and those selected will

I

enter .'\merican universities in the autumn. Plans
also have been discussed for an exchange of professors
between the University of Copenhagen, the University
of Christiania, the University of Upsala, and several
-American institutions.

The Northampton Polytechnic Institute, Clerken-
well, London, E.C., has now issued its "Announce-
ments " for the session 19 13-14. The educational aim
of the polytechnic is to provide classes in technological
and trade subjects, special attention being directed to
the immediate requirements of Clerkenwell. There
are day and evening courses in mechanical and elec-
trical engineering, in technical optics, and in horology
The engineering courses include sub-sections in autb-
niobile work, aeronautics, and radio-telegraphy. In
addition, there are evening courses in electrochemistry
metallur^'v, and domestic economy. We notice that
during the past year the equipment' has been extended.
Amongst the more important items may be mentioned
in the mechanical engineering department a Linde
refrigerating plant, available for carbonic acid or for
ammonia, and an outfit for the microphotographic
e.xamination of engineering materials. In the elec-
trical engineering department the laboratory equip-
ment for radio-telegraphy has been increased, and
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additions have been made to the equipment of gene-
rators, measuring instruments, and photometers. In
the metallurgical department the equipment of electric

and gas furnaces and pyrometers has been augmented.
A new departure is being made in the section of tele-

graphy and telephony in the arrangement of special

classes for workmen on the maintenance and con-

structional staff of the Post Office, and also for boy
messengers. The latter classes are intended to meet
the difficulty of the blind-alley occupation into which
the Post Office plunges these boys, and the experi-

ment, which is of public interest, will be watched
sympathetically.

The prospectus of university courses in the Muni-
cipal School of Technology, Manchester, for the
session 1913-14, is now available. It will be remem-
bered that university work in Manchester was co-

ordinated in 1905 by the establishment of a faculty of

technology in the University of Manchester, with the
principal of the Municipal School as dean of the

faculty and with the heads of the mechanical and elec-

trical engineering, of the applied chemistry, and of

the architecture departments of the school as pro-
fessors of the University. The University courses pro-

vided by the School of Technology lead to the degrees
of bachelor and master of technical science (B.Sc.Tech.
and M.Sc.Tech.). These degrees may be taken in

the following divisions of technology :—Mechanical
engineering, electrical engineering, sanitary engineer-
ing, applied chemistry, mining, architecture, and
textile industries. In addition, the school provides
courses of post-graduate and specialised study and
research, in numerous branches of technical science,

for a fourth year, to students who have completed the
three years' course for a degree or certificate success-

full)', or are otherwise deemed competent to ente.-

upon them. The School of Technology has also pub-
lished departmental prospectuses, of the part-time even-
ing courses, and the apprentices' day courses to be
held at the school during the coming session. The
number of evening students has reached the limit of

the accommodation provided by the present building,

but the demand for advanced courses continues to

increase, and it has been found necessary to abandon
the more elementary classes, and to raise the fees in

other cases. A special feature is the large proportion
which the advanced work bears to the whole. This
evening work in the case of a number of courses is

of the same standard as that given to third year
students reading for an honours degree in a British

University.

BOOKS RECEIVED.
Western Australia. Astrographic Catalogue 19000.
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ELECTRICAL STANDARDS.
Reports of the Committee on Electrical Standards

appointed by the British Association. Pp.

xxiv + 783+ 10 plates. (Cambridge: University

Press, 191 3.} Price 125. 6d. net.

THE reissue by the Cambridge University

Press of the annual Reports of the Com-
mittee on Electrical Standards, with Mr. F. E.

Smith as editor, has placed in our hands in a

convenient form an extremely interesting- chapter

of the history of scientific research in this country.

The committee was first appointed in 1861, as the

outcome of a paper on the subject by the late Sir

Charles Bright and Mr. Latimer Clark. At that

time no generally recognised system of elec-

trical units existed, and its initial object was to

decide on the most convenient unit of resistance

and embody it in a material standard. Its first

members were Profs. W. Thomson, Williamson,

Wheatstone, and Miller, Dr. Mattiessen, and Mr.

Jenkin. Seven other members, including Profs.

Maxwell, Stewart, and Dr. Joule, were added in

1863, and four others, including Prof. C. Foster

and Mr. Hoskin, in 1867.

During the first eight years of its existence the

committee displayed great activity, its first six

annual reports covering 290 pages of the book,

the contributions of the members named being

especially prominent. As a result a unit equal to

10* cm. per second had been adopted, and

named at first the Ohmad and subsequently the

Ohm. This had been embodied in wires of several

materials, and in a column of mercury of a square

millimetre section and I04'8s cm. long.

In its seventh report in 1870 the committee com-
plained of the difficulty of getting its many
members together, and of the remissness of its

subcommittees, and suggested that the further

problems of selecting units of capacity, difference

of potential and current, and the construction of

standards, be dealt with by new committees.

Neither the old committee nor the suggested new
committees were appointed, however, until 1880,

when other measurements had cast doubt on the

accuracy of the committee's ohm, and four of its

original members, and nine others, were consti-

tuted the re-appointed committee charged with the

construction of standards of resistance, capacity,

and electromotive force.

For the next twenty years the activities of the

committee centred round the Cavendish Labora-

tory at Cambridge, where under Lord Rayleigh

the value of the old ohm was shown to be more

than I per cent, too low, and under Dr. Glaze-
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brook a systematic comparison of the various

copies of the ohm was kept up for many
years as a test of their relative per-

manency. Standard capacities were also con-

structed, but the middle years of this period were

chiefly occupied with the Clark cell as the standard

of electromotive force. The end of the period

brought the question of the measurement of

current by the "current balance " to the fore, and

for the next decade the work of the committea

was centred in the National Physical Laboratory,

and fell largely on the shoulders of Mr. F. E.

Smith. Under the new conditions the order of

accuracy of the results obtained was rapidly in-

creased, and at the present time measurements of

electrical resistance, current, and electromotive

force can be made in terms of the international

units with an accuracy of about five parts in

100,000.

The work of constructing practical electrical

standards for which the committee was appointed

fifty years ago has therefore been achieved, and

each of the twenty-two members who formed the

committee last year when it dissolved, may look

back with satisfaction to his share in an advance

of national and international importance.

The book is well printed, the type used is larger

than that of the British Association Reports, and

the spacing between the lines is somewhat greater.

The index covers ten pages, and much facilitates

the use of the work. A list of the whole of the

members of the committee, with their years of

service, is given in the introduction, but the

familiar headings to the reports with the names of

the members, and the specification of the chair-

man and secretary, have been omitted, much to

the present writer's regret. C. H. L.

TRADE WASTE WATERS.
A Text-book on Trade Waste Waters: their

Nature and Disposal. By Dr. H. Maclean

Wilson and Dr. H. T. Calvert. Pp. xii+340.

(London : C. Griffin and Co., Ltd., 1913-) Price

185. net.

MANUFACTURING prosperity implies the

increasing production of trade waste

waters, and the increased pollution of our rivers

unless the greatest care is taken to utilise or

niiriimise such waste, or processes of purification

more efficient than many of those in general use

are adopted.

In north and central England the problems atten-

dant upon the utilisation or purification of waste

liquors are numerous and of special importance,

but there are few districts in this country wher^

difficulties do not occasionally arise. The authors

of this work, as chief officials of the West Riding

E
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of Yorkshire Rivers Board, have had ample oppor-

tunity of gaining experience, and they have turned

this to good account, having placed the results

of their labours and observation at the disposal of

all who are interested in the subject. The trades

dealt with are so numerous and so varied in char-

acter that it has been apparently impossible to

describe any process of purification of wide applic-

ability, hence the trades are dealt with separately,

and in most cases exhaustively.

The detailed illustrations of different kinds of

purification plants are numerous, and greatly en-

hance the utility of the work. Wherever it has

been found possible to utilise a waste liquor, and

such cases will become more and more numerous

as greater care is taken to improve the condition

of our rivers, the results actually obtained are

given. Upon occasions it is found that one waste

liquor may be used for purifying another, in itself

a process of utilisation, and upon others that by

modifying a process or improving a plant the

amount of waste could be markedly decreased.

The authors' experience, moreover, is not limited

to this country, since they have visited Germany
and France to see processes actually at work, and

they have availed themselves of the evidence given

before Royal and other Commissions.

The book is therefore thoroughly up to date,

but excellent as it is it does not solve, nor does

it pretend to solve, all the difficulties with which

local authorities have to deal. For example, the

writer is now attempting to deal with the waste

liquor from a "producer " gas plant, in which gas

is made from sawdust and wood-shavings. He
naturally hoped to obtain assistance by consulting

this work, but the information available is too

meagre. An excellent feature of the book is that

it describes the origin and nature of the polluting

waste liquors dealt with, and then sets out the

means which have in actual practice been found

most successful in dealing therewith. At the end

of each section is a bibliography, which is par-

ticularly useful.

The authors are to be congratulated upon
having produced a work which was urgently

required, and will be as useful to the manu-
facturers as to sanitary authorities and their

officials. It l>ecomes increasingly obvious as our

knowledge of trade processes is broadened that a

great deal of the river pollution which now takes

place is easily preventible, and it is to be hoped
that one of the results of making this special

knowledge more accessible will be to encourage

both manufacturers and local authorities in their

endeavours to take such steps as will tend to

restore our rivers and streams to something like

their pristine condition of purity.
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ENGINEERING MANUALS AND
TEXT-BOOK^.

(i) A Course of Elementary Workshop Drawing.

By H. A. Darling. Pp. 172. (London

:

Blackie and Son, Ltd., 1913-) Price is. 6d.

(2) A Text-book on Field Fortification. By
Colonel G. J. Fiebeger. Third edition. Pp.

ix+ 155 + xxvii plates. (New York : John Wiley

and Sons ; London : Chapman and Hall, Ltd.

,

1913.) Price 8s. 6d. net.

(3) Machine Construction and Drawing. By A.

E. Ingham. Pp. xii-i-143. (London: George
Routledge and Sons, Ltd., 191 3.) Price is. 6d.

net.

(4) Earthwork Haul and Overhaul, including

Economic Distribution. By Prof. J.- C. L.

Fish. Pp. xiv+165. (New York : John Wiley

and Sons; London: Chapman and Hall, Ltd.,

1913.) Price 65. 6d. net.

(5) Continuous Beams in Reinforced Concrete.

By Burnard Geen. Pp. iv + 210. (London:

Chapman and Hall, Ltd., 1913.) Price gs. net.

(i) 'nr^HIS work on elementary drawing is well

J. arranged and concisely written. It

takes the student up to (but not including) inter-

section of solids, and leaves him there with a

crop of good ideas regarding the use of familiar

drawing instruments, and the elements of ortho-

graphic projection and isometric drawing. The
catechisms in the form of elementary exercises

throughout the book are a useful addition.

Works on this subject are seldom charged with

a sufficient supply of such examples. The chapter

on " full-size drawing " is a commendable innova-

tion, for much work is laid out on a floor full

size in a workshop, and a knowledge of how to

lay out designs in this manner forms a part of the

work, in a structural iron works or boiler shop,

while for a moulding loft it is especially necessary.

It would have been preferable if more space had
been devoted to orthographic projection, and less

to isometric projection. Moreover, the student

finds it easier to proceed to the latter from the

former, and too much time cannot be spent in

assisting the learner to think in three dimensions.

This little book should commend itself to teachers

in elementary mechanical drawing.

(2) This edition is entirely re-written to bring

it up to date, the more necessary as the science

of field fortification expands with the experience

derived from modern wars. The precision and
penetrating power of the firearm to-day have raised

the duty of the sapper to an importance now fully

recognised, and instruction in the rapid construc-

tion of shelters for an army is one of the principal

features of military science and engineering. The
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author, who is professor of civil and military

engineering at the Westpoint Military Academy,

draws extensively upon the experience gained in

recent wars, as far back as the American Civil

War, and up to the Russo-Japanese war. In this

period much has taken place to modify field works

and entrenchments, and the art of concealment

due to the use of smokeless powder becomes one

of the characteristic features of military field work.

It would be impossible to follow the author

through the various types of entrenchments,

breastworks, embankments, stockades, palisades,

revetments, blockhouses, and buildings, that he

describes and illustrates. It is all clearly set

forth in short, if somewhat disjointed, sentences.

The chapters on passage of rivers and military

demolitions contain little that is new, but there is

quite enough new material in the book without

expecting something fresh on every page. The
work should prove to be valuable to the student

of military science.

(3) In the preface the author states his intention

of providing a course of training in machine con-

struction and drawing, not only to conform to

the requirements of actual workshop practice,

but to provide approximately a year's work in

the evening technical school. This he has done by

rendering numerous examples of parts of machines,

reserving for each general type a separate chapter,

the first four chapters being devoted to such

elementary matters as nuts, bolts, screws, and

riveted joints. The student is supposed to have

a fair acquaintance with mechanical drawing be-

fore entering on the subjects in this book. The
machine details and examples are of the usual

pattern.

(4) Perhaps a more descriptive title for this

book would be one which conveyed the impression

of economical operations in excavations and fill-

ings for railways, for such is the matter of which

it treats. The term " overhaul " is employed to

describe a distance of hauling excavated materials

in excess of a specified distance on the basis of

which the contract is let. Overhaul is the product

of the number of cubic yards hauled by the

average overhaul distance. The unit of haul

used throughout the work is the station-yard, the

station being a distance of loo ft., and the volume
the cubic yard. By taking cross-sections of cuts

and fills mass curves are drawn, due allowance

being made for the "swell ratio," or the increase

in bulk resulting from moving the materia! from
its initial position to a fill. The engineer and con-

tractor would derive much condensed information

from the examples that are worked out, showing
for different cross-sections the most economical

way of handling the material. Such problems
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are, however, capable of indefinite variations, but

the author has covered the ground by illustrative

types which point the way to solutions in special

cases.

(5) In the form of diagrams information is set

forth for the rapid calculation of the maximum
possible bending moments, vertical and horizontal

shearing forces, and stirrups or binding for any

number of equal continuous spans with any

possible arrangement of loading of complete spans

for all types of loading generally met with in

practice. The work contains sixty-nine diagrams

besides tables, and the bending moments and shear

for continuous girders up to five spans are shown.

It would have added considerably to the value of

the work if scales had been put to all the diagrams ;

as it is, some of them are bare, without any

scales or reference marks. They are very in-

structive as showing the variation of bending

moment and shear in continuous beams, and are

capable of wide application.

DIET AND HEALTH.
(i) Health Through Diet: A Practical Guide to

the Uric-Acid-Free Diet. By Kenneth G. Haig.

With the Advice and Assistance of Dr. Alex-

ander Haig. Pp. X 4-227. (London: Methuen

and Co., Ltd., n.d.) Price 35. 6d. net.

(2) The Elements of Heating and Ventilation. A
Text-book for Students, Engineers, and Archi-

tects. By Prof. A. M. Greene, jun. Pp. vi-l-

324. (New York : John Wiley and Sons

;

London: Chapman and Hall, Ltd., 1913-)

Price I05. 6d. net.

(3) Chloride of Lime in Sanitation. By A. H.

Hooker. Pp. v+z^i. (New York: John

Wiley and Sons; London : Chapman and Hall,

Ltd., 1913.)

(i) 'T^HIS little volume is most practical in

J. its treatment of problems of diet. The

author approaches the subject with such whole-

hearted enthusiasm that he equals, if not excels,

that of his father, whose work he continues and

extends. The rules emphasised as to selection

of food are to secure ample proteid, and a pre-

ferential position for this in making up a dietary,

so that digestion shall not be previously weakened

by any less valuable constituent.

Four classes of food are given, the above coming

first, then the cereals, then a mixed group of

fruits and vegetables with the vegetable and

animal fats. Lastly foods containing no nourish-

ment (proteid)—tapioca, arrowroot, and com-

mercial cornflour. Two meals a day are recom-

mended, the optima being 11.30 a.m. and 7.30

p.m., though the author admits practical difficulty

in the former.
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An interesting claim made is that the use of hard

water causes visceral retention of uric acid. The
rheumatism of peasants using but little meat in

certain districts of Ireland, Wales, and Scotland

he attributes to the abuse of tea, and in a lesser

degree to exposure to cold. In referring to the
" frugivorous teeth " of man it is suggested that

the proneness to decay may be in the nature of a

penalty for attempting to use these as "carni-

vorous " organs. No mention is made here of

the dentists' opinion that the essentially decay-

producing foods are those " claggy " with local

acid fermentation to follow, e.g;. the bun and

glass of milk at night.

(2) This work will appeal especially to the

engineer, as the author has endeavoured through-

out to give the data and laws required in design-

ing to any specification. Following American

practice, verj' low outer temperatures are reckoned

with, such as 0° F. as lasting some days.

The temperatures set forth as optima for various

kinds of room are higher than those in use in this

country. Thus a hospital ward is taken at 72° F.,

and rooms, offices, and laboratories at 70° F.

Chimneys—other than furnace-flues—appear to be

unknown, implicit reliance being placed on a com-
bination of air warming with induction or exhaus-

tion methods.

The section dealing with the flow of air in ducts

is well considered, and the anemometer is recom-

mended for velocities not exceeding 1500 ft. per

minute. After reviewing the Pitot, Venturi, and

orifice devices the author mentions a novel and
ingenious method depending on the increased tem-

perature found after using a known amount of

electrical energy, and so from this arriving

at the mass of the air so warmed.

The criterion adopted for purity of the air is

the old chemical standard of carbonic acid, where,

taking 4 per 10,000 as low, 11 as causing oppres-

sion, 7 is taken for those ill, and 15 permissible in

a group of healthy persons. An estimation

apparatus in portable form, adapted for accurate

work with small amounts of air, is illustrated and

described, and appears likely to give good results

as the pressure correction is simple and delicate.

Humidity has to be considered where air is

artificially warmed, and various forms of apparatus

are shown, though the hot-air system outlined at

the commencement appears to have none. Prof.

Greene points out the objectionable features of

both extremes, but does not realise how, to English

ways of thinking, the dryness is usually overdone.

He points out a weak point in Mason's hygro-

meter, namely, its inaccuracy in still air, but the

sling instrument shown does not impress one as

practicable for average observers.
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The discussion of the wet-bulb temperature and
its cause for exceeding the dew-point is lucid

and interesting. Carrier's work showing the

mode of warming the wet bulb by heat rendered

sensible is quoted briefly. After alluding to the

disturbance of the mucous membranes by exposure

to air itself too dry, no reference is made to the

well-known feelings of malaise and depression

brought about by life in a system of manipulated

air monotonous 'n character. No matter what

may be the carbonic-acid content, the normal

cutaneous stimulus is lost.

(3) The author of this monograph is the

technical director of a large American electro-

chemical company. The work falls into two por-

tions : (i) The text—in which is a general descrip-

tion of the substance and its mode of action. This

is continued by accounts of six main applications to

public health work, thus : Water purification,

sewage disinfection, street flushing, medical and

surgical uses, agricultural, house-fly campaign

(68 pp.). (2) A series of summarised references

and reports dealing very fully with .A.merican

practice, but which also includes many quotations

from English publications (154 pp.).

The mode of its action being essentially that of

oxidation is well stated, and the confusion with

chlorine preparations pointed out.

The relative unsuitability of copper sulphate

additions to polluted water destined for animn:

consumption is well brought out in the account of

the Chicago stockyard and the sewage-contamin-

ated waters of Babbly Creek. The animals

were found to thrive less than when allowed

to drink city water. The change was made
to hypochlorite treatment, with the result

that a purer water organically was obtained than

from the city mains by some thirty-seven times

less B. co\i frequency.

Limits to the powers of hypochlorite are given

I on pp. 22 and 23. But though small in quan-

tity, it should be clearly shown that some increase

] in hardness is inevitable in the water treated by

it.

The volume concludes with an admirable index

arranged separately under subjects and names.

OUR BOOKSHELF.
The Under Dog: a Series of Papers by Various

Authors on the ]Vi'ongs Suffered by Animals at

the Hand of Mati. Edited by S. Trist. Pp.

xv + 203 + \'. (London: Animals' Guardian
Office, 1913.) Cloth, 35. 6d.

;
paper, is.

Apart from the main title, which is rriuch more
suitable for a novel, and utterly fails to convey the

faintest inkling as to the nature of its subject, the

editor and authors of this volume are to be con-
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gratulated on the fair and temperate manner in

which they have brought their case before the

court of public opinion. Pain and suffering are
I unfortunately inseparable from the lot of many
; kinds of domesticated animals, as well as of those

[
wild species which are hunted for sport or for their

I spoils ; but it is the bounden and paramount duty

of all civilised nations to see that these are reduced
I to the smallest possible minimum. Those who read
* this book—and it is, for the most part, at any rate,

very painful reading—will, however, be convinced
that e\cn in our own country matters too often are

by no means as they should be in this respect. In

fact the authors have, unhappily, in many in-

stances, a very strong, and in almost every in-

stance a very sad, case ; and it is sincerely to be

hoped that their book may be the means of bring-

ing to pass a better state of affairs in regard to our

I

treatment of the lower animals in such cases as

amendment and amelioration are most urgent and
at the same time practicable. Apart from the

ruthless slaughter of birds for their plumage

—

accompanied too frequently by the lingering

starvation of their helpless young—one of ' the

worst and most pitiable cases in the whole sad
story is the treatment meted out to worn-out
horses ; and it must indeed be a hardened heart

which is not rent by the illustrations depicting

these wretched animals on their last journeys.

Fortunately, several European Governments are

already awake to the need of stringent measures to

remedy this crying evil, and we trust the present

volume mav gi^e a further stimulus to their

efforts.
'

R. L.

Les Moteurs Thenniqucs dans leiirs Rapports
avec la Thermodynaviiqiie. Moteurs h. explosion

et a Combustion. Machines Alternatives ;\

\'apeur. Turbines a Vapeur. By F. Moritz.

Pp. vi + 2q7. (Paris: Gauthier-X'illars, 1913.)

Price 13 francs.

In writing this book on heat engines the author

has divided very unequally the space given to

engines operating with external combustion and
those in which comliustion takes place inside the

cylinder. By far the larger part is given up to

the steam engine, and particularly the steam
turbine. As is usual in French books, mathemati-
cal analysis is the natural line of approach to any
difficult problem, however obscure the relationship

of theory and practice. The book is divided into

six chapters, of which the first two relate to the

laws of thermodynamics—and a very careful and
complete statement of them is given—to gaseous
cycles and to a concise explanation of what is

meant by entropy.

The twenty-five pages of chapter iii. are made
to suffice for the application of preceding
theory to the gas engine, and as a natural con-

sequence of such compression the conclusions
reached are incomplete. The gaseous mixture
used in the gas engine is throughout assumed to

have a specific heat quite independent of all tem-
perature changes—an assumption which naturally

removes almost all practical value from any con-
clusions which may be arrived at on theoretical
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grounds. The chapter concludes with the follow-
ing quaint suggestion:—"On peut en tirer des
conclusions practiques interessantes, par example,
sur I'influence de la circulation d'eau autour des
cylindres. Nous laissons au lecteur le soin de
faire cette comparison pour tous les cas qui
peuvent se presenter a lui."

Chapters iv., v., and vi. (some two hundred
pages) are given up to piston steam engines and
steam turbines. The author shows much skill in

his analysis of the theory of jets and of turlsine

flow ; he treats very fully also of turbine leakage,
and uses freely the entropy diagram to illustrate

his meaning. Students of the steam turbine will

find M. Moritz' book both interesting and stimu-

latingf.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible Jot

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

The Spectra of Helium and Hydrogen.

With regard to Mr. Evans's communication to

N..\TURE, September 4, p. 5, I should like to remark
that while I have for some time recognised that the
experimental evidence, on the whole, seems to be in

favour of helium as the origin of the new lines 4686,
S;c., it should not be too hastily concluded that they are

not due to hydrogen. Mr. Evans appears to have
succeeded in eliminating the ordinary spectroscopic

indications of hydrogen from his helium tubes, but is

it not possible that, under the special conditions of

the strongly disruptive discharge, with helium also

present, residual hydrogen may be represented only

by the new lines? This would not be the only known
case in which the presence of helium aids the de-

velopment of the spectrum of another gas with which
it is mixed. I have observed this effect in the case

of the series of bands of carbonic oxide which are

characteristic of the tails of comets ; these bands are

of very feeble intensity at the low pressures necessary

for their approximate isolation in the spectrum of the

pure gas, but I have seen them greatly intensified

when carbonic oxide was present as an impurity in

helium. Also, the Ritz series of infra-red hydrofjen

lines was found by Paschen to be brighter in a mixture
of hydrogen and helium than in hydrogen alone.

."Vpart from this, I find it difficult to believe that the

close agreement of one set of lines with the principal

series calculated for hydrogen by R\dberg is merely
accidental.

Dr. Bohr's theory (Phil. .Mag.. July, 1913) docs not

at present seem to me to give much evidence for

helium, in preference to hydrogen, as the origin of

the lines in question. The formula derived from the

theory gives no better agreement with the observations

than that of Rydbcrg, so far as the two are com-
parable, and apparently requires that the seven ob-

served lines, beginnings with 4686, should be capable

of arrangement in a sin£;le series. I think, however,

that the lines cannot be so united within the limits

of error of observation, though very nearly so, and
I believe that my separation into two series converg-

ing to the same limit is correct. The necessity for

two series is rather more clearly indicated in the case

of the analogous series of magnesium spark lines
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which I have lately described (Proc. Roy. Soc,
vol. Ixx.xix., p. 133). Moreover, the merging of two
such series into one formula is open to the objection

that it involves multiplication by 4 of the series con-

stant, which would otherwise be universal. It may
be possible, however, to test this point by observations

of the Zeeman effects on the lines, and I shall make
this experiment at the first opportunity.

I may add that experiments made by Prof. Strutt

and myself are in harmony with those of Mr. Evans
in showing that the lines under consideration do not

occur in mi.xtures of hydrogen with neon or argon.
A. Fowler.

Imperial College of Science and Technology,
South Kensington, September 13.

The Elephant Trench at Dewhsh Was it Dug?

The Rev. Osmond Fisher makes the interesting

suggestion that the curious trough at Dewlish, in

which numerous remains of Elcphas itieridionalis were
found, was an artificial trench, dug as a sort of pit-

fall to intercept and disable wild animals driven

across it. Perhaps, as having seen the excavations

made by Mr. Mansel-Pleydell, I may say a word on
this point.

Open trenches in the soft chalk are unknown else-

where, though they are common enough in the hard
mountain limestone. I therefore examined this

trench most carefully, in order to find out how it had
originated, and whether man had had anything to do
with it. I am still much puzzled as to its exact mode
of excavation ; but certain peculiarities convinced me
that it was due to natural agencies, and that it was
probably cut by the swirl of the fine dust-like quartz-
sand which, mixed with polished flints, now fills its

lower part. I could find no iiriplements, and could
nowhere see traces of pick marks. The sides of the
trench, where not damaged by the workmen who had
just cleared it, were curiously smooth ; but the flint-

nodules projected into the cavity from either side, as
though the softer chalk had been scoured away. The
abrupt rounded end of the trench was most peculiar,

and as I cleaned this out myself, dusting away the

sand from the smoothed face of the chalk, I am sure
that there were here neither tool-marks nor rubbings
such as might be made by a man working in the
trench, or by wild beasts. In short, the smooth,
rounded contours suggested the eddying of wind, and
the absence of any crack or joint showed that here
at any rate the rounding was not likely to be due to

percolating water.
Beneath the elephant bones, which occurred in a

layer a few feet down, the infilling of the trench
seems to be a fine dust-like, unfossiliferous sand,
which was not bottomed, as Mr. Mansel-Pleydell's
excavations were made primarily to obtain elephant
remains, and these were in such a soft condition as
to make removal almost impossible. If this sand-
filled fissure is found to continue downward, but is

too narrow for a man to work in, it will show that

the trench is not artificial. I could only just squeeze
past in one or two places ; but the upper part of the
trench was passable ; I think, how ever, that it tended
to narrow downward, but at the time of my visit the
bones had not been removed, and I could not excavate
below them.

Perhaps someone acquainted with plateaus of soft

limestone under desert conditions can say whether
there is any tendency for the wind to cut trenches
with rounded blind ends, such as the Dewlish trench
has. In this connection, it is worth noting that our
newer Pliocene Jand-faunas show distinct indications
of drier and more sunny conditions than we have at
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present. A gazelle, an antelope, and several land and
fresh-water mollusca point in that direction. Under
dry conditions, and before the loose flints were swept
away during the glacial period, our chalk-downs
would probably be stony deserts, quite unlike the
green hills we now see. Clement Reid.

Milford-on-Sea.

Red-water Phenomenon due to Euglena.

The red-water phenomenon due to a Euglena
described by Prof. Dendy in Nature of August 7 has
been observed by me in Pretoria. In this case, how-
ever, the Euglena swims freely about in the water,

and also forms a red gelatinous scum on the surface

of the damp mud on the side of the pond. In swim-
ming they seldom show euglenoid movement. .\

flagellum longer than the body can be easily seen

under the microscope at the anterior end of the body,

but it always trails along the body with lashing

movements. If they become stranded on the mud at

the edge of the pond, they soon become spherical and
encysted in a mucilaginous covering much wider than

the body and showing a layered formation. I have
not observed any bubbles of gas given off, although 1

have kept large quantities of them under observation

for long periods. They appear to prefer the encysted

form, as they always swim to the edge of the vessel

towards the light and form a deep red line along the

edge, which gradually becomes dry. If more water
is added and the vessel turned round, they will leave

their cysts and again swim towards the light side.

They are of a fairly large size, and have a cylindrical

body tapering to a sharp point at the posterior end,

where the last portion is free from pigment Chloro-

phyll is present, and is easily seen amongst the red

in those that have just come out of the encysted

stage, but later on it entirely disappears.

Horace A. Wager.
Transvaal University College, Pretoria.

August 30.

Distance of the Visible Horizon.

Mr. W. Moss's account in Nature for .August 7,

p. 583, as to how to get the area of a sphere
theoretically visible at any altitude is interesting; but

can he, or any of your readers, say what the formula
is for obtaining the distance actually visible with

an average amount of refraction? So far as I can
discover, all ordinary books of tables ignore this,

although such a table would be very useful.

A table is given in Chamber's Mathematical Tables,

p. 436, for the distance of the visible horizon, but the

explanation, p. xl., states that this is theoretical, and
that a correction for refraction should be made,
although nowhere is any table or formula given for

such correction. T. W. Backhouse.
West Hendon House, Sunderland

September 6, 1913.

Atmospheric refraction is such a varying quamity
that no rule respecting it can be laid down applicable

in all circumstances ; as in cases of mirage, for

instance, where vessels below the horizon are seen

standing above it, and turned upside down. The
refraction of the sea horizon is the great difficulty in

obtaining correctly the position of vessels at sea.

This can be eliminated in most cases by taking

observations of the heavenly bodies to opposite sides

of the horizon ; for latitude in a north as well as

in a south direction ; for longitude in an east as

well as in a west direction. When only one heavenly

object is available this is not always practicable, but

it can be done when the altitude is 60° or upwards.
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In the appendix to Captain Parry's "Arctic Voyage,
1821-3," p. 187, some observations of the sea horizon
by Mr. Fisher are given. He found a variation of

18° in the .Arctic region, the ice horizon being ele-

vated in summer and depressed in winter. The
variation of the place of the apparent horizon, as a
question of unequal temperature, was discussed

generally by M. Biot in i8oq. But no detailed

observations on the subject have, so far as I am aware,
been yet made.
The correction for refraction in obtaining the heights

of mountains by angles of depression to the water-
line of points or lighthouses, or by angles of elevation

from points the height of which has been ascertained,

is taken empirically, in nautical surveying, as yVth

the distance of the object observed. The results thus
obtained are fairly accurate. For instance, when sur-

veying the Gulf of Suez in 1871, the observations from
the summit of Jebel Hooswah gave the results shown
in the accompanying table.

T. H. TiK.-VRD.

stalled. It may bi' mentioned that a trial instrument
was made for the International Seismological .\ssocia-

tion by the Cambridge Instrument Company, and
installed on the pier at N'ewcastle-on-Tyne. It did

its work, but the position is not suitable for the pur-

poses of correlation. The west coast of Ireland or

of Norway would have been better. However, prac-

tical difficulties stood in the way for utilising either

for the trial instrument. The present instrument,

made by the same company, has been improved on
the former, but has as yet no contrivance for regis-

tering the height or magnitude of the waves, which
is so very desirable.

The principle of the instrument is very simple. It

is based on Bovle's law, pr = constant. An iron pipe

—in our case 625 ft. long— is led from the instrument,

the diaphragm part, to and into the ocean to a depth

beneath the trough of the assumed highest waves at

low tide, say 15 ft. The sea-end of the pipe is open.

The wave passing over it causes the water to rise in

the pipe and compress the air beyond, whereby the
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with iron girders surrounding the pipe. The whole

subject is so new that we have to feel our way in

this investigation. Here in Ottawa, three hundred

miles from the nearest sea-coast, we have in a general

way correlated microseisms recorded by the seismo-

graph with the storms along the Atlantic coast from

Cape Hatteras to St. John's, Newfoundland, a dis-

tance of 1500 miles, so that for an exhaustive study

there should be quite a number of undagraphs in-

stalled. However, a beginning has been made at

Chebucto, distant in an air-line about 620 miles from

Ottawa, and the results will be published as soon as

available.
Otto Klotz.

Dominion .\stronomical Observatory,

Ottawa, September 5.

Geographical Distribution of Phreatoicus.

The occurrence of the isopod Phreatoicus in a

fresh-water stream near Cape Town, in South Africa,

as recorded in your issue of June 12 by Mr. Keppel H.
Barnard, is of very considerable interest from the

point of view of the geographical distribution of the

group. Since I described the first species of the

genus in 1884 our knowledge of this group has grown
very rapidly, and there are now known three species

of jhreatoicus in New Zealand, two subterranean and

one from surface waters, and several species grouped
under allied genera from Australia and Tasmania.
The genus is shown both by its generalised character

and by its distribution to be an ancient one. I have

long considered that it is probably a fresh-water form

that has developed in subantarctic lands, and its dis-

coverv in South .\frica seems to confirm this. In

New Zealand it appears to be confined to the more
southerly portion, but it was riot found in the sub-

antarctic islands to the south of New Zealand when
these were visited in 1907. It should, however, be

looked for in other subantarctic islands, particularly

St. Paul and Amsterdam Islands in the Indian Ocean,
and the Falkland Islands and adjoining parts of South
America. Chas. Chilton.

Biological Laboratory, Canterbury College, N.Z.,
.August 7.

The Characters of Hybrid Larvae obtained by Crossing

Different Species of the Genus Echinus.

I HAVE carried out this summer hybridisation ex-

periments on certain species of echinoids, and, in

view of the interesting condition in which this inquiry

was left last year by other workers, I venture to

think that my results may be worth recording.

In 191 1, Shearer, \ii' Morgan, and Fuchs, as the

result of three seasons' crossing experiments at Ply-

mouth, stated (Journal M.B.-A.., ix., 2) that the

hvbrids between Echinus miliaris, on the one hand,

and E. csciilcnlus or E. acutiis, on the other, showed, in

respect of certain larval characters, a purely maternal

inheritance. In 1912 the same workers, in a letter

to Nature, and later in The Quarterly Journal of
Microscopical Science, published the result of their

latest experiments, which was, briefly, that when E.

miliaris was mother the inheritance was paternal.

They found one culture which was exceptional.

Debaisieux, working at the same time, and inde-

pendently, first in London upon Plymouth material,

and afterwards at Millport, obtained substantially

identical results. These results he expressed in terms
of dominant and recessive characters in the larvae.

This disparity between the results of 1912 and those
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of former years raised a number of interesting ques-

tions, and made urgent a repetition of the e.^periments

—a work that at the suggestior» of Prof. E. W. Mac-
Bride (whose encouragement and advice I gratefully

acknowledge) I undertook to perform.

The species used by me were those mentioned

above, and the symbols, M and m, E and e, A and a,

may be used to represent the 9 and d gametes
respectively of each of them, the zygotes being then

written Mm, me, Em, Ee, &c. The larval characters,

the inheritance of which was studied, were the green

pigment masses of Mm plutei, on one hand, and,

on the other, the posterior pair of ciliated epaulettes

and the posterior pedicellaria of Ee and Aa plutei.

Debaisieux found the first of these "recessive," the

other two "dominant."
In London I succeeded in raising cultures of Mm,

Em, and Am plutei only, the reciprocal crosses failing

for want of ripe males. Plymouth sea-urchins were
used, and sea-water from Lowestoft. The hybrids,

without exception, showed maternal characters. But
in these crosses the dominant characters of Debaisieux

were also maternal characters. I accordingly made
further experiments at the Millport Marine Biological

Station during July and August, using E. miliaris

and E. csculcnius only for my crosses.

.'\fter many failures, four healthy cultures of the

Me cross were reared, one culture to a stage at which
the anterior epaulettes were formed, the other three

to the stage of metamorphosis. In the first culture

green pigment was absent from all the larvae

examined ; in the other three cultures all the indi-

viduals (132) had posterior epaulettes, eighty-one had
the posterior pedicellaria, none had green pigment.

The reciprocal cross

agreed in its charac-

ters with the one
made in London.
There was a very

notable difficulty in

making the Me cross

—a difficulty which
would seem to be in-

trinsic, and uncon-
nected with any
defect in the egg,
because it has oc-

curred again an'!

again in experiment.,

in vihich the Mm
and Ee controls have
uoth yielded good
cultures ot plutei.

The E. iniliaris used

as parents w-ere

small, a nd the
ovaries contained a

large proportion of

unripe eggs; but a majority of the apparently ripe

eggs developed, when fertilised with sperm of their

own species, while only a small proportion developed

when E. esculcntus sperm was used.

The mortalitv in the Me cultures finally examined

was unusuallv low after the blastula stage, and could

be assessed with considerable accuracy on account of

the small number of individuals in a culture. Differ-

ential mortalitv would seem then to be improbable as

accounting for the final character of a culture.

The sketch shows a hybrid pluteus (Em) as seen

from the left side: a, anterior epaulettes; p posterior

epaulette; pp, posterior pedicellaria.

H. G. Newth.
Zoological Department, Imperial College of

Science and Technology.
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IHE GESELLSCHAFT URANIA" OF
BERLIN.

AN illustrated article on the " Gesellschaft

Urania " of Berlin, by Dr. P. Schwahn,
appeared in the June issue of Himmel und Erdc.

On April 29 the society celebrated its twenty-

fifth anniversary, when a distinguished audience

gathered in the large theatre of the Urania build-

ing in the Tauben-strasse. Among those present

were representatives from the various state de-

partments of Germany and from the municipality

of Berlin ; members of the professorial staff of the

University and the Charlottenburg Technical
Institute ; repre-

sentatives of the

various learned

societies of Ger-
many and many
members of the

leading technical

and manufacturing
firms of Germany.
During the course
of the evening a

congratulatory tele-

gram was read

from the Kaiser.

The proceedings
were opened by
Prof. Foerster, who
gave a brief histori-

cal survey of the

origin and work of

the society during
the last twenty-five

years, and a lecture

was delivered by
Prof. Donath, the

director of the
physics department
of the institution,

in the course of

which some of the

most recent results

and applications

which have arisen

from the classical

discoveries of Hertz
and of Rontgen
were demonstrated. The " Ur

The society' was
formed in 1888, at a time when the applica-

tions of electrical science were beginning to

excite the interest of the general public. Its

object was the foundation of an educational
institution which should foster and stimulate the

interest of the people in scientific knowledge and
acquaint them with the more important advances
and applications of science, .'\mong the origina-

tors of the scheme were \\'erner von Siemens and
Prof. Wilhelm Foerster, the director of the Royal
Observatory of Berlin. The Minister of Educa-
tion expressed his sympathy with the scheme and
through his kindly interest a suitable building site

was obtained in the Ausstellungs Park, near the
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Lehrte Bahnhof. By the aid of public subscrip-

tions the building " Urania " was erected and
ecjuipped. The building contained a lecture

theatre, galleries for the exhibition of scientific

apparatus, and an astronomical platform.

The first director of the institution was Dr.

W'ilhelm Meyer, and the popular lectures on
astronomical and geological subjects which he

organised proved a great source of attraction.

Urania became a popular scientific theatre and
was visited by the residents of Berlin with as

much eagerness as the opera house or the theatre.

The institution, however, did not limit its activities

to the provision of popular lectures ; systematic

evening courses in physics, electrotechnics, chem-

istry, biology, and astronomy were arranged, and

from time to time eminent men of science both

of Germany and other countries were invited to

lecture on special subjects.

The need of more extended premises was soon

felt, and as the Ausstellungs Park was somewhat
difficult of access, it was thought desirable to

obtain a site in the centre of the town. Conse-

quently, in 1896, the operations of the society

were transferred to a much larger edifice in the

Tauben-strasse and designated "Urania." The
old building in the .\usstellungs Park, now known
as the "Urania Sternwarte," passed into the hands
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of the Government, and with the removal of the

Royal Observatory from the Encke Platz in

Berlin to Neubabelsberg is now being utilised with

its equipment as an astronomical institute in con-

nection with the Berlin University. Lectures on

astronomy are still g^iven at the Observatory by
the society during the winter months, but onl}-

a portion of the building is open on special days
in the week to visitors. The large refracting

telescope, which has a focal length of five metres
and an aperture of 314 millimetres, and other

smaller telescopes and instruments may still be

inspected bj' the public, and on the appearance
of comets and occurrence of eclipses the Observa-
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tory is visited by large numbers of the general
public.

The new institute in the Tauben-strasse, which
is under the direction of Dr. Schwahn and Franz
Goerke, contains a large lecture theatre with seat-

ing accommodation for 700 people and a smaller

lecture room to hold 200. It is also provided with
library and reading-room,
workshop and prepara-
tion rooms. The scien-

tific exhibits are placed
in six galleries, two being
allotted to physics, two
to natural science, one
to chemical technology,
and one to machinery.
The apparatus exhibited
in the physics section has
been arranged to illus-

trate an ordinary college

course in experimental
physics. It is possible

for the visitor to perform
for himself many of the

experiments he would
see demonstrated in a

lecture or carry out in a

laboratory. Thus, he
may verify the ordinary

laws of optics, measure
a resistance with a metre

bridge, excite the
kathode rays and deflect

them with a magnet, and
so on. This idea was
due to Prof. Goldstein,

who had the arrangement
of the physics apparatus

in the smaller building in

the Ausstellungs- Park.

A similar plan, wherever
possible, has been fol-

lowed in the other depart-

ments, and no doubt has

proved extremely bene-

ficial to many earnest

students who prosecute

their studies in their

spare time or lack the

opportunity of a college

training.

During the last sixteen

years the average annual

number of visitors to

Urania has been 200,000,

and the society has
lin. arranged on an average

700 lectures yearly.

Urania has welcomed the members of the

various scientific congresses which have held

their conferences in. Berlin during the past

few years, and the institution numbers among its

\isitors many of the world's leading men of science.

From many of these the society has received gifts

of various objects of scientific interest.
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The popular scientific lectures have been given
in many of the larger German towns, and in 1903
the society was invited by the Russian Govern-
ment to conduct a series in St. Petersburg. Urania
took part in the organisation of the German edu-

cational section at the Brussels Exhibition of

1909, and was granted a premier award by the

Commissioners of the exhibition. With the advent
of the kinematogrnph the popularity of the institu-

tion is still further ensured, and at the present

time great interest is being displayed in the ex-

hibitions in the domain of liv^iene and the laws

ii.igii :\\ electricity gallery of the Ur:

of health. Urania is undoubtedly fulfilling the

wishes of its founders and has become an estab-

lished factor in the educational life of Germany.

THE FAUNA OF THE SANDWICH
ISLANDSA

IN 1S90 a Joint Committee of the Royal Society

and of the British Association was formed
"to report on the present state of our knowledge
of the Sandwich Islands," and it at once entered

into relationship with the Trustees of the Bcrnice

P. Bishop Museum at Honolulu. It wisely decided

to restrict its investigations to the land fauna, and
it recently issued the last part of its "Fauna
Hawaiiensis." Its chairmen have been Sir W. H.
Flower, Prof. Alfred Newton, and Dr. F. D. God-
man, while Dr. D. Sharp and Prof. S. J. Hickson
have respectively been secretary and treasurer

during the twenty-three years of its existence.

.\ number of the greatest authorities collaborate

in the production of the " Fauna," which through-
out has the high standard usually associated with

1 "Fauna Hawaiiensis; or. the Zoology of the Sandwich (Hawaiian)
Isles.' Being Results of the Explorations instituted by the (oint Committee
appointed by the Royal Society of London for Promoting .Vatural Know-
ledge and the British Association for the .Advancement of Science, and
carried on with the assistance of those Bodies and of the Trustees of the
Bernice Pauahi Bishop Museum at Honolulu. In three volumes. Edited
by David Sharp, F.R.S. (Cambridge University Press.)

the name of Dr. Sharp. Dr. R. C. L. Perkins
was the collector and naturalist, and in both lines

he is pre-eminent.

Hawaiia has about the area of Yorkshire, and
consists of eight main islands, of which the fauna
of six has been collected. California is their

nearest continental land, being 2100 miles distant,

while Samoa and Fiji are 30° -40° S. and Tahiti
is still further away, intervening islands being
mostly of coral-reef origin. These groups are not
sufficiently well-known to make a comparison with
tliL'ir fauna of much value, but Fiji is usually

regarded as continental.

The islands of Hawaiia
are of volcanic origin

and vary up to 14,000
I'eet in height. They
present great diversities

of climate, some coastal

parts subtropical, the
mountain summits snow-
capped in winter, some
parts relatively dry, even
parched up, and others
with more than 200 inches
of rain. Probably all was
:it one time covered with
forest, relatively tropical

l)y the coasts, dense rain-

forest above, more open
on the much drier higher
slopes. Most of the
lower forest has long
been cleared away, but
parts of the rain-forest

persist as well as great
iety, Berlin. strctclics of the higher

woods.
The fauna may be said to be a function of the

flora, and this flora has only 860 known species,

of which 653 are endemic with 40 endemic genera,
the rest being introduced weeds or common
littoral forms. Geographically this flora must take
precedence, for the first animals must not only

be able to land, but to find suitable vegetation on
which to feed. These animals must flourish or

carnivorous beasts will never become regular

components of the fauna. Again, most immi-
grants to oceanic islands must be supposed to be

best adapted to the conditions of the low country,

where later man's ravages by axe and fire will

be most felt. In any case most of those that

survive the passage will be unproductive, since,

even if they do find suitable climate and food, few
indeed will find mates.

For a small insect to become widespread round
the coast of one of these islands would take

many generations. A still longer time would be
required to take each step up the mountains,
because either each step would mean the adapta-
tion of the needs of the animal to fresh environ-

ments, resulting later in the production of new
forms, or each step would be taken as the result

of some variant of its physical organisation result-

ing in a new need. Each beast in each step musr
take a mate with him, and the time required for
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the production of new forms by either physio-

logical or morphologfical variation becomes still

more considerable.

Dr. Perkins, and apparently all the contributors

to the " Fauna " agree that Hawaiia is oceanic.

Dr. Perkins summarises the evidence in his

" Review of the Land-Fauna," the last published

part. He further points out that nineteen-

twentieths of the endemic species are found in the

forest belt. This is in accordance with theory,

for the isolation as varieties leave the coast land

is to be expected to be helpful to species forma-

tion, though the largeness of the proportion is

doubtless helped by the destruction of the low-

land vegetation. The inconspicuousness of the

fauna and flowers is noted, but the paucity of

individuals—some parts are barren to the collector

owing to the devastation of carnivorous ants

—

is doubted, as is interbreeding as producing

diminished fertility. 3325 species of insects are

known, and practically all the endemic species

are of small size and special habits; many are

flightless. Their large amount of variability is

interesting as well as a distinct tendency to

specialisation in variation in difi^erent localities.

Dr. Perkins clearly considers that the fauna

arose from a very few immigrants, which have

varied to form the present large genera and groups

of allied genera. Some genera are confined to one

of the six forest-clad islands, and in large genera

few species from different islands are identical.

Isolation even without selection is supposed to

have brought about change, and the extreme

difficulty that the systematist has in limiting his

species is ascribed to the absence of agencies

by which natural selection works. On every

theoretical point Dr. Perkins has some fertile

suggestion, but the writer hesitates to quote more

because such might be misconceived by the reader,

who had not the altogether unique facts before

him. J. Stanley Gardiner.

SIR W. N. HARTLEY. F.R.S.

BY the death of Sir Walter Noel Hartley, the

scientific world has lost a man who un-

doubtedly has enriched it in very many ways.

Although perhaps his name is more intimately

connected with work upon absorption spectra and

their relation to the constitution of organic com-

pounds, yet Hartley also carried out most impor-

tant investigations in many other branches of

spectroscopy.

Sir Walter Hartley was born on February 2,

1846, and was appointed professor of chemistry

in the Royal College of Science, Dublin, in 1879,

a position he held until his retirement under Civil

Service regulations in 191 1. One of the founders

of the Institute of Chemistry, he was a vice-

president from 1900 to 1903. He was elected a

Fellow of the Royal Society in 1884, and was
awarded -the Longstaff medal by the Chemical

Society in 1906. He received his knighthood on

tlie occasion of the opening of the new buildings

of the Royal College of Science, Dublin, by the
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King and Queen in 191 1. His death, which

occurred on September 11, at Braemar, was due

to heart failjLire following on bronchitis.

Hartley's investigations were almost entirely

connected with spectroscopy, and his published

papers deal with three of its principal branches,

namely, flame spectra, spark spectra, and absorp-

tion spectra. Perhaps the most striking thing in

connection with all his work is the singular

interest which he instilled into it. To many,

spectroscopy may appear as a somewhat dr}

statistical study of the wave-lengths of emission

lines and absorption bands, but no one on reading

Hartley's numerous and varied contributions to

the literature of the subject could lay such an

accusation against his work. There is to be found

there no mere dull compilation of accurate

measurements, but copious evidence of wonderful

insight and keenness. In all his work. Hartley

showed himself a pioneer in the application of

spectroscopic methods to the study of the nature

and properties of the chemical atom and molecule,

and it is from this that the great interest of his

work arises.

In 1872 Hartley became the possessor of Dr.

W. .\. Miller's spectroscope, and he not only

showed that it was possible to obtain the whole

spectrum in focus upon a flat plate with the use

of quartz prisms and unachromatised quartz

lenses, but he v\as the first to use dry plates in

the photography of spectra. The original

apparatus was modified considerably, and amongst
other improvements it was so devised that a

number of photographs could be taken on the

same plate. This in itself marked a great advance

in technique. Hartley in the early days almost

entirely restricted himself to the use and study

of spark spectra. In 1883 he published a series

of photographs of spark spectra, and in 1884 he

put forward, in conjunction with Dr. W. E.

Adeney the wave-lengths of the lines in these

spectra. This later paper also contained the wave-

lengths of the lines due to air which are of such

importance in all spark spectra observations.

The publication of these wave-lengths marked a

very important advance in spectroscopy.

Later, Hartley turned his attention to the spark

spectra of solutions of metallic salts, and it is

to him that we owe almost the whole of our

knowledge of the nature and character of the

lines in these spectra. From a study of the effect

of concentration it was soon noted that all the

lines do not disappear at the same dilution.

Hartley found that there exists a constant relation

l>etween the dilution and the appearance or dis-

appearance of certain lines of each metal, and

based on this he was able to found a system of

quantitative analysis. The value of this method
he proved by applying it with perfect success to

the analysis of an Egyptian coin. Similarly, from

his knowledge of the relative persistence of

spectrum lines, he was the first to prove the

presence of gallium in the sun and many of the

stars. In the same way he showed the remarkably

extensive distribution of the rare earth metals.
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and also the great prevalence of lithium in very

small quantities. He pointed out that the latter

fact is of considerable interest with reference to

recent work on radioactivity.

.'Vgain, Hartley was the first to discover the

relation between the wave-lengths of lines in the

spectra of analogous elements. He explained the

fact by saying that analogous elements do not

consist of different kinds of matter, but of different

quantities of the same kind of matter. This

relation possesses a fundamental significance in

connection with modern views on the electronic

nature of the atom ; and, moreover, the deduction

Hartley himself made affords support to the

theories recently put forward as to the evolution

of the elements.

In his work on flame spectra. Hartley showed
the value of the oxy-hydrogen flame. In con-

junction with Dr. H. Ramage, he discovered the

existence of the bands in the flame spectra of many
metals, and from a study of these he was able

to draw important conclusions about the relation

between the band and line spectra of the same
element. Further, both alone and with Ramage,
he made an exhaustive study of the spectroscopy
of the Bessemer process, and was able to con-

tribute largely to the knowledge of the thermo-
chemislry of that process.

^^'ith Hartley's work on absorption spectra it

is not possible adequately to deal in a brief

epitome. In this direction he has undoubtedly
founded a field of research which is of great
importance and promise, as Prof, von Baeyer has
recognised. Hartley was the first to establish a

scientific method of observation and recording of

absorption spectra, and was the first to show that

they may be applied to the problems of chemical
constitution. In a series of nearly fifty papers
he dealt with the absorption exerted by both
inorganic and organic compounds. In the first-

named, he showed how the spectroscopic evidence
was antagonistic to the ionic hypothesis in its

earlier development. In the second, he showed,
among many other fundamentally important facts,

that the colour of all dyestuffs and similar com-
pounds is to be traced to the absorptive power
of the hydrocarbons from which they are derived.
In fact, he gave the scientific explanation of the
chromophore theory. .Also may be mentioned his

investigation of the absorption exerted by the
alkaloids, and his record of facts that are of great
importance to the synthetic chemist, and also
from the medico-legal point of view. The applica-
tion of the method to the elucidation of the con-
stitution of carbostyril, o-oxycarbanil, isatin, and
other compounds is perhaps too well known to
need emphasis. It is impossible to specify the
many lines of work Hartley successfully carried
on in absorption spectra. He has left accurate
records of the absorption curves of a vast number
of substances, and he discovered a series of funda-
mental laws governing the relation between
absorption and chemical constitution with which
his name always will be associated.
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In conclusion, it may well be s^id of Hartley
that whatever research he undertook, his results

were always most va'uable, and he conferred
distinction upon everything to which he put his

hand. '
'^ E. C. C. B.

DR. ALEXANDER MACFARLANE.

DR. ALEX.ANDER M.4CFARLANE, whose
name is well known to workers in vector

algebras, died at his home in Chatham, Ontario,

on .August 28. He was born in Blairgowrie on
April 21, 185 1, and was trained as a pupil teacher.

As a student in Edinburgh University he soon
impressed his contemporaries with his mental

capacity. He gained high distinctions in the class

of logic and philosophy as well as in mathematics
and natural philosophy. After graduating with

first class mathematical honours, he proceeded to

study for the science degree, gaining his doctorate

in 1878 with a thesis on the conditions governing
the sparking of electricity between electrodes in

air and in paraffin. The experimental work was
carried out in Prof. Tait's laboratory, but the idea

of the research was entirely Dr. Macfarlane's own.
Some of these early results are referred to by Clerk

Maxwell in his "Electricity and Magnetism."
Dr. Macfarlane did not, however, pursue experi-

mental research, but turned his mind to the

application of mathematical symbols in somewhat
luiusual directions. His "Algebra of Logic" was
published in the late 'seventies, and he read

before the Royal Society of Edinburgh a series

of papers on the algebra of the relationships of

consanguinity and affinity. In 1885 he was
appointed professor of physics in Texas Univer-
sity, and was of great service in developing that

institution as a centre of scientific teaching. About
this time he published a book on physical arith-

metic, which was the first sustained systematic

treatment of methods of calculation useful in

physical reductions. He was also the compiler of

a compact and well-arranged book of mathe-

matical tables.

He retired from active teaching in 1894, and
some years later settled in Canada on a large

farm which had been bequeathed to him by an

uncle. Here and subsequently in the neighbour-

ing town of Chatham, he turned his attention to

the study of vector algebras. .Already he had
taken part in the controversy which appeared in

Nature (1893-4) ^^ fo the rival merits of

quaternionic and non-quaternionic vector analysis.

Prof. Tait, Prof. Willard Gibbs, and Dr. Heavi-
side were among the disputants. Dr. Macfarlane
agreed with none of these, but took a line of his

own, which he has worked out with ingenuity in

many later papers. Last year, for example, he

read a short paper on the subject before the

Mathematical Congress at Cambridge. It was,
however, as the devoted secretary of the .Associa-

tion for the Study of Quaternions and Allied

Systems of Mathematics that he found his chief

opportunity. This association, which was started

by Dr. Kimura, of Japan, is now a fairly strong
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body of mathematicians representing' all countries

of the civilised world. Much of the success

attending its labours must be attributed to the

zeal and energy of the secretary, whose last letter

to me, written just a fortnight before his death,

anticipated a new departure which would increase

the efficiency of the association.

Throughout his life Dr. Macfarlane was keenly

interested in educational methods, and at the time

of his death was Chairman of the Board of Educa-
tion in Chatham, Ontario. C. G. Knott.

Dli. JULIUS LEIVKOWITSCH.

WE regret to announce that Dr. Julius

Lewkowitsch, the well-known authority on

fats and oils, died at Chamonix on September

16, after a short illness. He was born

at Ostrovo, in Prussian Silesia in 1857, and had

a brilliant university career at Breslau. After

graduating as doctor of philosophy at Breslau,

Lewkowitsch devoted himself to an academic

career ; he carried out a considerable quantity of

original investigation under Prof. Mctor von

Richter at Breslau, and subsequently took a posi-

tion under Prof. Hans Landolt in the chemical

laboratory of the Berlin Agricultural High School.

At a later date he became assistant to Prof. Victor

von Meyer in the University of Heidelberg.

Lewkowitch's first published work consisted in

the study of the action of nitric acid on fatty

acids, but he soon applied himself to experimental

work on stereochemistry, which was at that time

a new and undeveloped subject, and was far from

assuming the commanding position which it now
holds. He was the first to develop the method
given by Pasteur for the resolution of externally

compensated substances by the action of living

organisms, and in 1882 and 1883 prepared the

optically active modifications of tartaric, lactic,

glyceric, and mandelic acids from the correspond-

ing racemic substances by the action of penicillium

glaucum, aspergillus mucor, yeasts, and a

schizomycetes. At a later date he attacked the

problem presented by the optical inactivity of

benzene derivatives, and made many experimental

attempts to obtain such substances in optically

active modifications.

The brilliance of Lewkowitsch 's early experi-

mental work indicates that, had he continued to

devote himself to pure science, he would rapidly

have achieved a foremost place as a teacher and
investigator. About twenty-five years ago, how-
ever, he came to this country, became naturalised,

and, abandoning his aspirations towards a purely

scientific career, entered upon what proved to be

his life-work, the development of the industrial

technology of fats and oils. .\t the time of his

death he was the first living authority on the

vegetable and animal fats and oils ; a large

number of processes which are widely employed
in the utilisation and valuation of these important

raw materials were devised by him. His treatise

on the "Chemical Technology and Analysis of Oils

and Fats " is now in its fiftli English edition, and
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has been published also in French and German ;

his "Laboratory Companion 'to Fats and Oils

Industries " has a wide sphere of usefulness

in English and in its German translation.

Lewkowitsch wrote the article on oils and fats

in the " Encyclopaedia Britannica " and the articles

on oils in the last and the current editions of

Thorpe's "Dictionary of Applied Chemistry"; his

writings on his own subject have set a standard

of precise treatment which has been accepted and
adopted in later works by others upon this great

branch of chemical industry.

Dr. Lewkowitsch served in many capacities

upon the Councils of the Chemical Society, the

Society of Chemical Industry, the Institute of

Chemistry, and the Society of Public Analysts;

at the time of his death he was the honorary
foreign secretary of the Society of Chemical
Industry, and had held the chairmanship of the

London Section of the society. In 1909 he re-

ceived the Lavoisier medal as conferencier of the

Societe chimique de France ; as a Cantor lecturer

of the Royal Society of Arts he delivered a course

of lectures on fats and oils which, in their pub-

lished form, are of considerable value, and exhibit

the great mastery which he had acquired over our

language.
Lewkowitsch was a keen mountaineer ; few men

possessed so intimate and complete a knowledge
as he had gained of the French and Swiss Alps,

in sight of which he passed away. He married

in 1902, and his widow, with a son and daughter,

survives him. ^^^ J. P.

NOTES.
Dr. Rolx, director of the Paris Pasteur Institute,

has been made a grand officer of the Legion of

Honour.

The death occurred on September 15, at the age
of fifty-nine, of Dr. Louis Merck, senior partner of

the firm of E. Merck, Darmstadt.

It is stated in The Lancet that Mr. W. F. Fiske

has been asked by the Tropical Diseases Committee
of the Royal Society to investigate the life-hislory of

the tsetse flies in L'ganda.

The Chemist and Druggist for September 20 con-

tains the reproduction of a photograph of the bronze

statue of Dr. Ludwig Mond, which was unveiled by

Sir John Brunner, Bart., on September 13, and was
alluded to in our issue of September 11 (p. 48).

The death is reported, in his sixty-eighth year, of

Prof. Lucien .V. Wait. On graduating at Harvard
in 1870 he was appointed assistant professor of mathe-
matics at Cornell University. In 1877 he became
associate professor, and in 1890 full professor. From
1895 to 19 10 he was head of the department of mathe-
matics.

.According to Science, a national museum is to be
established in the city of Santo Domingo for the

purpose of retaining and preserving in the country

objects and relics of historical character connected

with the discovery and development of the country.
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The museum is to occupy the old palace known as

the house of Don Diego Colon. The sum of 20,000

dollars has been appropriated by the National Con-

gress for repairing the building.

There is no doubt as to the efficiency of the radium

emanations in the cure of certain forms of superficial

cancer, ulcers, &c. It is now stated that the emana-

tions of mesothorium, derived from the waste in the

manufacture of incandescent gas mantles, possess

similar properties, but in an enhanced degree, and

efforts are being made to prepare a sufficient supply

of the material so that a thorough trial of it may be

made.

VVe notice with regret the death, on September 18,

at eighty-five years of age, of Mr. Samuel Roberts,

F.R.S., president of the London Mathematical Society

from 1880 to 1882, and De Morgan medallist in 1896.

.\nother well-known mathematician whose death, on

September 19, is announced is Mr. John Greaves,

bursar and senior mathematical lecturer at Christ's

College, Cambridge, and author of ".\ Treatise on

Elementary Statics."

The death is announced, at the age of sixty-seven,

of the eminent French surgeon. Prof. Antonin Poncet,

who in 1882 was appointed to the chair of operative

medicine at Lyons, and in 1895 was elected to the

Academy of Medicine. He was the author of many
medical works dealing with diseases of the bones,

and was well known for his investigations into the

cause of death of Napoleon, Richelieu, Rousseau, and

many other famous men.

It was briefly announced in our issue foi Septem-

ber II, that the importation into the United States of

the plumage of wild birds, raw or manufactured, save

for scientific or educational purposes, is by the new
Tariff Bill prohibited. We now learn from Mr. \\'. T.

Hornaday, of the New York Zoological Park, that

the prohibition movement was inaugurated and
carried through by the New York Zoological Society

and the National Association of Audubon Societies.

It would be well if their example were copied in this

and other countries.

We learn from The Pioneer Mail that Sir .'Xurel

Stein, K.C.I.E., has been deputed by the Govern-
ment of India, with the sanction of the Secretary of

State, to resume his archaeological and geographical

e.xplorations in Central Asia and westernmost China.

For his journey to the border of Chinese Turkestan
on the Pamirs Sir .Aurel Stein is taking on this

occasion a route which offers special interest to the

student of the geography and history of the Hindu
Kush regions. It leads through the Darel and
Tangir territories which have not been previously

visited by a European, and which only recent poli-

tical developments have brought under British influ-

ence. The Survey of India Department has deputed

with Sir .\urel Stein his old travel companion Rai

Bahadur Lai Singh, and a second surveyor to assist

him by topographical work.

.Vs was announced in Nature of September n, the

eminent entomologist. Dr. Odo Morannal Router, of
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.'\bo, Finland, Emeritus professor of zoology at

Helsingfors LTniversity, died on September 2 in his

sixty-fourth year. As an entomologist Prof. Reuter's

name was known throughout the world as a leading

authority on the Hemiptera-Heteroptera, whilst he

was also a worker in the more obscure groups, the

CoUembola (spring-tails), Psocidse and Thysanoptera

(thrips). About five years ago it was learned from

Prof. Sahlberg that his colleague, O. M. Reuter,

had been sadly stricken with blindness, yet, despite

this great affliction, he plodded on with the aid

of a secretary, and shortly before his death a

work—so written—on the habits and instincts of

solitary insects saw light at Stockholm. His work

was characteristically thorough, and though his con-

tribution to zoological literature numbered about

480 publications, large and small, and included a

number of works on animal psychology and practical

entomology, he was also a writer on literary sub-

jects and a poet of high attainments and merit. In

this country he will be missed by many, and it is

pleasing to know that the highest honour British

entomologists can bestow—the honorary fellowship

of the_ Entomological Society of London—was con-

ferred upon him in 1906.

In vol. iii. of the publications of the Babylonian

section of the University Museum of Pennsylvania

Mr. J. A. Montgomery contributes an elaborate

memoir on a collection of .Aramaic incantation texts

from Nippur. These bowls were found above the

stratum of the Parthian temple, which was destroyed

and became covered with sand, and was occupied by

small ascetic communities of Jews and MandaeanSi

probably attracted to this deserted place by motivesi

of religious community life. They appear to date froms

approximately 600 a.d. The importance of the present

discovery lies in the fact that this bowl magic is in

part the lineal descendant of ancient Babylonian

sorcery, while at the same time the unexpected result

is arrived at that it takes its place in the great feeldl

of Hellenistic magic which pervaded the whole off

the western world at the beginning of the Christian

era. The monograph is a scholarly piece of work,

and will be indispensable to all students of Oriental

magic.

The Reading University College Review for

August, an attractive volume, includes an article on

bovine tuberculosis in man, by Dr. Stenhouse

Williams, which gives a good summary of the sub-

ject. He concludes that the bovine type of tubercle

bacillus is the cause of one-third of the cases of

tuberculous disease other than the pulmonary at ages
0-16 years, which corresponds to about 4000 deaths

per annum in this country.

To the July-August issue of Naturen Mr. P. A. (pyen

contributes an illustrated article on remains of the

mammoth and the musk-ox in Norway, with a dis-

cussion as to the horizons in which they respectively

occur.

We have received a copy of a fifth edition of the

late Mr. T. Southwell's admirable guide to the

Norwich Castle Museum, brought up to date by Mr.
F. Leney, the curator. .Among the illustrations are
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figures of the stuffed skin and egg of the great auk,

which form two of the chief treasures of the museum.
To Prof. Mcintosh we are indebted for a copy of a

reprint of his sketch of the Natural History Museum
of tlie University of St. Andrew's, originally published

in the Museum's Journal.

According to the report of the Madras Museum
for the past year (issued by the Educational Depart-

ment), a large collection of marine organisms has

been obtained from the coral reef at Kilaharai, in the

Ramnad district, the examination and classification of

which are expected to occupy a considerable period. The
superintendent also records the third or fourth speci-

men (it is not quite clear which) of the great snipe

(Gallinago major) killed in India; all these appear to

have been obtained since the publication, in 1898, of

the fourth volume on birds in the " Fauna of British

India," as the species is not mentioned in that work.

In an article on the ancestry of Edentate mammals
published in a recent issue of the American Museum
Journal (vol. xii., pp. 300-303), Dr. Matthew, after

mentioning that armadillos are probably the most

primitive existing members of the group, and that

"armadillos without armour" occur in the early N.

American Tertiary, observes that although the latter

and the taeniodonts of the N. American Eocene cannot

be regarded as direct ancestors of the typical S.

American edentates, yet they suggest the possibility

that the group originally came from N. America, and

penetrated to S. America about the beginning of the

Tertiary, where it developed into a host of new forms.

Great interest attaches to the description by Dr.

W. D. Matthew in vol. xxxii., art. 17 (pp. 307-314), of

the Bulletin of the American Museum of Natural His-

tory, the imperfect skull of a new genus and species

(Palaeoryctes fuercensis) of the so-called zalamdodont

insectivorous mammals from the Puerco, or Basal,

Eocene of New Mexico. At the present day that

group is represented by the Solenodontidae of Haiti and
Cuba, the Potamogalidse of Equatorial (Dr. Matthew,
judging from his map, seems to be unaware that the

"otter-shrew" occurs in the eastern as well as in the

western part of the forest-zone) and the Chryso-

chloridae, or golden moles, of southern, eastern, and

central Africa, and the Centetidee, or tenrecs, of

Madagascar. In 1891 the extinct genus Necrolestes,

more or less nearly related to the Chrysochloridae, was
described from the Patagonian Miocene. At that time

fossil forms were unknown from the northern hemi-

sphere, which led to the suggestion that the group
was essentially southern ; but between 1903 and 1907
five extinct genera were recorded from the N.
American Tertiary. The new genus now described

serves to show the great antiquity of the tritubercular

type of molar characteristic of the zalamdodonts ; and
also, if rightly associated with that family, indicates

-that the Centitidae are the oldest existing group of

-placental mammals.

Amongst the familiar sporozoan parasites known as

gregarines, one genus, Porospora, has always stood

.apart from all others by reason of the possession of

Ipeculiar and anomalous characteristics. The genus
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comprises species parasitic in Crustacea, and P.

giganiea, parasite of the lobster, is the largest gre-

garine known. Recent researches have shown that

the peculiar " gymnospores," so-called, of these gre-

garines are not true spores at all, but clusters of

merozoites, and that the apparent sporogony of these

parasites in their crustacean hosts is really a process

of non-sexual schizogony, different from that of all

other gregarines. The question then arose : Where
and under what circumstances does the true sporogony

take place? The answer has now been given by the

distinguished French investigators, Messrs. L^ger and
Duboscq, who have discovered that the sexual cycle

and sporogony of Porospora takes place in bivalve

molluscs, and is no other than that of the curious

parasite described many years ago by Aime Schneider

under the generic name Nematopsis, a genus of which
the systematic position has been hitherto quite uncer-

tain. Thus Porospora porlunidarum, parasitic in

crabs, has its Nematopsis-phase in Cardiiim cdtile, the

common cockle, in which host the parasite produces a

single spore, containing a single vermiform sporozoite,

in the gills of the mollusc. A preliminary account of

the development of this species, illustrated bv nineteen

text-figures, is published in the Coinptes reiidus des

stances de la Sociiti de Biologic (vol. Ixxv., p. 95).

We have received the concluding numbers of the

sixteenth volume (for 1912) of the Bollcttiiw of the

Italian Seismological Society. The complete volume
contains eleven papers, the more important of which
deal with the recent eruption of Etna, the luminous
phenomena associated with the Valparaiso earthquake
of 1906 (Natl're, vol. xc, p. 550), and the sea-waves
of the Calabrian earthquake of 1907 (vol. xci., p. 327).

The greater part of the volume, however, consists of

the notices of earthquakes observed in Italy during
the year 1909, compiled by Dr. G. Martinelli. These
notices occupy more than six hundred pages, and their

value has been increased by several improvements
recently made. The constants of the seismographs
used in twenty-nine Italian observatories are given in

an appendix ; the notices relating to different earth-

quakes are separated by a space (it would be still

more useful if they were numbered) ; the earthquakes,

with the e.xception of those recorded by a single

instrument or from one place only, are named accord-

ing to the districts chiefly affected by them, and of

these an alphabetical index is added.

A RECENTLY issued Bulletin (No. 54) of the Bureau
of American Ethnology, by Messrs. Hewett, Hender-
son, and Robbins, deals with the Rio Grande vallw,
an ari'd region in New Mexico. The bulletin con-
tains three papers; the first two, on the physio-

graphy and general geology respectively, are more or

less introductory to the third, which deals with the

climate and climatic changes. The evidence for the

latter is (i) archaeological, (2) botanical, and (3) geo-
logical, (i) There are great numbers of ruins in the

country, many of them far from present known sources

of water, and even as late as the coming of the Spaniards
the population seems to have been denser than now-.

(2) Study of the trees shows that the rock pine and
the pirion pine are the most widespread, the latter



September 25, 1913J NATURE 107

occupying the drier situations. The boundary
between these two species is shifting towards the

moister regions, indicating that the area which is too

dry for the rock pine to inhabit is increasing.

(3) Geologically, the authors have to take a wider

field. Of chief importance is the evidence that the

whole of the south-west" States have suffered a great

diminution of their mountain glaciers and enclosed

lakes, commencing several thousand years ago, and
probably still in progress, as shown by measure-

ments in the last few decades. No single line of

evidence is conclusive, but the convergence of so many,
coupled with the experience of observers in other

lands, renders dessication in this region in human
times very probable. In connection with the authors'

suggestion for the careful measurement of the fluctua-

tions of land-locked lakes, it may be noted that such

records are now being kept in the British colonies in

tropical .Africa. The work is illustrated with a

number of very clear photographs, but the omission

of the names of the months and the scales of units

in the diagrams of monthly rainfall and temperature

is unfortunate.

We have received the "Pilot Chart" of the North

Atlantic Ocean for September, published by the

United States Hydrographic Office, containing similar

useful information relating to winds, currents, &c.,

to that included in the "Meteorological Charts" for-

merly published by the Weather Bureau, but now
discontinued (N.wure. September ii). An interesting

account is given of observations on ocean tempera-

tures in the vicinity of icebergs and in other parts of

the ocean by officers of the U.S. Bureau of Standards,

with illustrations of the temperature equipment and
•of samples of the records obtained. Practically con-

tinuous temperature readings were obtained from
June 4 to July lo, 1912, and these show that the varia-

tions in parts of the ocean far removed from ice are

often as great and sudden as in the vicinity of ice-

bergs. The authors consider that the question is still

in doubt whether these influence to any considerable

extent the temperature of sea-water at a mile or so

distant.

.\n interesting article on evaporation in the great

plains and intermountain districts as influenced by the

haze of 1912, by Messrs. L. J. Briggs and J. O. Belz,

of the Bureau of Plant Industry, appeared in the

Journal of the Washington Academy of Sciences of

.August 19. The haze was presumably due to the

eruption of Mount Katmai (.Aleutian Islands) on June
6-7 of that year, during which volcanic ashes fell at

Sitka, 700 miles distant, and the sun was obscured for

a time. It gave rise to a marked diminution in the

intensity of solar radiation, which was particularly

noticed in subsequent months at the Mount Wilson,
Mount Weather, and Madison observatories in the

United States. The authors, who had been engaged
in evaporation measurements during the last five

years, deemed it desirable to determine to what extent
this reduction of solar intensity affected the evapora-
tion (not forgetting that this is also greatly influenced
by other factors). Tables of monthly normal evapora-
tion for fifteen stations show that during four months
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following the eruption the average reduction was about
10 per cent. This reduction in the mean evaporation,
although somewhat less than the observed reduction
in solar intensity, appears to afford an approximate
measure of the reduction of the latter at the earth's
surface.

The Scientific American (vol. cix.. No. 5) contains
two illustrated articles on the modern developments of
the electric furnace. In the first (p. 84) an account
is given of recent patents covering improvements
in the electric arc as used in the purification of
steel and iron and in the production of compounds of

nitrogen from the air ; whilst in the second a special

account is given of th^ electrical production of steel,

from the early experiments of Siemens to the thirty-

ton furnace of to-day. Illustrations are given of the

Stassano arc furnace in use at Turin, of the Kjellin

and the Rochling-Rodenhausen induction furnaces, and
of the Heroult 15-ton arc furnace in use at the works
of the U.S. Steel Corporation.

AiJRONAUTiCAL sciencc in America receives fresh
recognition in the decision of the Smithsonian Insti-

tution to reopen the Langley Aerodynamical Labora-
tory. The first serious contribution from the scien-

tific side of aeronautics is to be found in the work
of Langley, the necessary funds being provided by a
Governmental grant ; had the light petrol motor
come into existence twenty years ago, it is probable
that the Langley Laboratory would never have been
closed, and would now be the leading aeronautical

laboratory in tlie world. The Smithsonian Institution

is a private concern, although closely connected with
the U.S. Government departments. For the present
it will be dependent on private donations for its in-

come for aeronautical research, though in time it is

hoped to receive a Governmental grant in aid. Appa-
ratus useful in aeronautics already exists in the U.S.
Bureau of Standards, and the U.S. Weather Bureau,
with which the Langley Laboratory will be closely

connected, and financial support is primarily needed
for the construction of two wind tunnels and the

necessary model-making apparatus. In addition to

experiments on models an aircraft field laboratory is

proposed, for measurements of stress, moments of

inertia, &c., and for the adjustment and repair of

several full-scale land and water aeroplanes.

In the July number of The Biochemical Journal
(vol. vii.. No. 4) Mr. Egerton C. Grey demonstrates
the production of acetaldehyde during the anaerobic
fermentation of glucose by Bacillus coli communis,
and states that, by artificial selection by means of

growth on sodium chloracetate, strains of the original

organism can be obtained which produce either a
greatly diminished amount of the aldehyde or none at

all. As this diminution is accompanied bv a falling-off

of the production of alcohol and carbon dioxide, it

is probable that the aldehyde is a primary, not a
secondary, product of fermentation, and that the

process of alcohol formation by B. coli communis is

analogous to the alcoholic fermentation set up by the

zymase of yeast.

In the current number of the Bcrichte (No. 11,

p. 2401), Prof. Willstatter and L. Zechmeister publish
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an important communication on the quantitative con-

version of cellulose into dextrose by means of cold,

fuming hydrochloric acid of sp. gr. i'204° to 1212°,

containing from 40 to 4 14 per cent, of hydrogen

chloride. A problem has thus been solved which for

more than one hundred years has been vainly at-

tempted by the use of hot mineral acids and other

means. Although ordinary concentrated hydrochloric

acid containing 376 per cent, of hydrogen chloride

does not dissolve cellulose but merely disintegrates the

fibre and causes gelatinisation, the more concentrated

acid containing 40 per cent, rapidly dissolves it, and

after twenty-four to fortj'-eight hours 95 to 96 per cent,

of the theoretical quantity of dextrose is present in

the solution. The course of the hydrolysfs has been

followed by observing the specific rotatory power and

copper-reducing value of the solution in successive

intervals of time. In this way it was found that the

cellulose at first dissolves in an optically inactive

form, thus differing entirely from starch, which gives

a highly dextro-rotatory modification from the start.

Only after one hour is a slight dextro-rotation to be

observed, which progressively increases ; in the early

stages the product, which can be precipitated from

solution by water or alcohol, is of a dextrin-like

character, but without either reducing power or

specific rotation. The solution gradually develops

reducing properties as the specific rotation increases,

but during the first six hours the amount of

" de.xtrose " calculated from the reducing power is

much less than thai calculated from the change of

rotation. It is thus probable that a complex, optically

active, but non-reducing sugar is formed first, and
that this is later further resolved into dextrose.

One of the most striking observations recorded in

the paper is the very high specific rotation shown by

dextrose when dissolved in concentrated hydrochloric

acid. In 4r4 per cent, hydrochloric acid [njj°' was
found to be 106°, which approximates to that of the

so-called a-form of dextrose (110°), the ordinary value

observed in aqueous solution for the equilibrium mix-

ture of o- and /3-forms being S2'5°. In 445 per cent,

hydrochloric acid, however, the extraordinarily high

value of i64'6° was observed for [o]„ at 5° C.

No. 29 of Scientia contains a number of articles of

general scientific interest. Dr. E. E. Fo'urnier d'Albe

writes on interstellar space, Dr. A. Findlay gives a

short account of the phase rule and its applications,

and Mr. L^on Fredericq contributes an interesting

summary of the methods by which animals utilise

chemical and physical forces as means of defence.

Mr. E. Rignano discusses the problem of the evolution

of reason, and G. Cardinali traces the influence of

Hellenic culture on the development of Roman
civilisation.

OUR ASTRONOMICAL COLUMN.
Variable Nebl-l.t.—M. Borrelly's recent announce-

ment in the Comptes rendus that Ilind's nebula ap-
peared to be passing through a period of maximum is

now followed (No. 9, Comptes rendus) by a note from
M. G. Bigourdan incorporating a list of the dates of

published measures together with the names of the
observers dating from Schonfield's observations, July
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26, 1861. Attention is directed to the importance of
confirming M. Borrelly's observation.

Comet (1913b) Metcalf.—The following is the
ephemeris of Metcalf's comet as taken from the
Astronomische Nachrichteii, No. 4682 :

—
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In addition to the reports just mentioned, the
vokime also contains a detailed account of the deter-

mination by wireless telegraphy of the difference in

longitude between Paris and Bizerta.

Spectrum of Wolf-Rayet Star D.M. +30° 3639.

—

Mr. Paul W. Merrill records in the Lick Bulletin,

No. J30, the result of the examination of the red end of

the spectrum of the Wolf-Rayet star D.M. +30° 3639,
the photographic magnitude of which is lo'o, and
position for 19000 R..\. igh. 30m. 8s., Dec. +30° 18'.

The following previously observed bright lines appear :

—^4652 broad ; H/3 monochromatic, strong ; ^5694
broad; A581 broad, trace; D3 doubtful; Ho mono-
chromatic, strong. In addition to the above, the fol-

lowing two bright lines appear :—x6548'5 mono-
chromatic, o'4 as strong as Ha ; ^65834 mono-
chromatic, slightly stronger than Ha. The chief

nebular lines are not seen in the star's spectrum. It

is pointed out that these two nebular lines were ob-
served by Wright in the nebula N.G.C. 7027, but are

otherwise unidentified. While the two lines appear
together it does not necessarily follow that their origins
are identical.

THE BERLIN MEETING OF THE
INTERNA TIONAL ELECTROTECHNICAL

COMMISSION.
T~'HE meeting of the International Electrotechnical
-' Commission was held in Berlin at the Kunstler-
haus from September i to September 6. It was well
attended, twenty-four nations being represented by
seventy delegates. In addition to the voting delegates
sent by the local committees of the countries repre-
sented, some of the Governments also nominated their

official representatives, those representing England
being Dr. Glazebrook, who was unfortunately not able
to attend. Dr. Gisbert Kapp, Dr. Silvanus P. Thomp-
son, and Mr. Duddell, the president of the Institution
of Electrical Engineers. The German Government
was represented by Dr. Jaegar, Geheimrat Dr.
Strecker, and several others. Unfortunately, Dr. E.
Budde, the president of the International Electro-
technical Commission, was absent through illness, but
his place was very efficiently filled by Dr. Warburg,
the president of the Reichsanstalt.
The commission was welcomed on behalf of the

German Government by Dr. Lewald, Director of the
Ministry of the Interior. Prof. Paul Janet, of the
l.aboratoire Centrale, Paris, replied on behalf of the
commission.
The proceedings were opened by the reading of the

report of the honorary secretary, Col. Crompton, on
the work which had been accomplished up to date and
confirmed by the last plenary meetings held two years
previously at Brussels ; he also briefly described the
new work which had been prepared during the two
years' interval by the various national committees,
and by the four special committees which had been
appointed to bring forward the four main subjects
requiring international treatment ; and which required
confirmation at this the second plenary meeting, to
ensure final acceptance by all the national committees.
The first two days were occupied by the final meet-

ings of the special committees. The first, and cer-

tainly the most difficult, question to be decided inter-
nationally, was that of providing a means of inter-

national rating of electrical machinery. This matter,
touching closely as it does on industrial questions, was
naturally very warmly debated, both in the meetings
of the special committee, which was presided over by
HuDer Stockar, the well-known Swiss engineer, and
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at the full meeting, but although much valuable
evidence was brought forward on the test methods
to be adopted for international rating, the only
figures that were unanimously agreed to were the
final temperatures permissible in the hottest
parts of working generators, motors, and trans-
formers, but the remaining very necessary factors,
namely agreement as to temperature-rise' and as
to the standard temperature of the ambient air
from which the temperature-rise must be calculated,
were not considered to be sufficiently settled to allow
of unanimity.
On the latter point the English and American

engineers insisted on taking the ambient air tempera-
ture at a figure of 40° C, which is very frequently
obtained at certain times of the year in all tropical and
in many temperate climates, especially in engine-
rooms, stokeholds, and similar places. It will be
noted that the choice of this high temperature is

greatly to the advantage of a purchaser, as it ensures
that a machine ordered on standard international rat-
ing will be a somewhat large machine capable of a
larger overload in cool weather than was hitherto
considered necessary by manufacturers. The majority
of_ the meeting was apparently in favour of adopting
this high figure so favourable to the consumer ; but
the German and Swedish engineers thought that the
matter w'as too important to be decided oiT-hand, so
the filling in of these two figures is left for further
consideration by the national committees. It is hoped
that an agreement may be arrived at in the course of
this year, or at any rate before the next plenary
meeting, which is to be held at San Francisco two
years hence.

The reports and th*e recommendations of the three
other special committees, first that on nomenclature,
second on the international standardisation of
symbols in use for formula;, and third on the
definitions and terminology for prime-movers used for
electrical generating plant, were all unanimously
adopted. It is needless to point out that the
unification of symbols is of immense benefit to the
engineering student, and the unanimity arrived at by
a number of delegates who, in the majority of cases',

are largely interested in other branches, and particu-
larly mechanical engineering, makes it probable that
this unification of symbols will extend to all branches
of engineering science, and perhaps eventually to all

branches of physical investigation.
As regards nomenclature, although the work done

is undoubtedly good and useful, at first sight it seems
small in amount, as a list of only eighty terms with
the expressions defining them was adopted. It has
been found necessary to modify the original arrange-
ments by which there should be two official languages,
English and French, to which others should be re-
ferred, but the inconvenience of having two languages
of reference was so marked that the English agreed
to forego their claim that English should con-
tinue to be one of the official languages,
French now remains as the one language of refer-
ence from which all words and expressions must be
translated, but it was decided that the vocabulary
which has now been prepared should contain the
official corresponding words now agreed to, in four
languages—French, English, German, and Spanish.
The delegates from five countries using the Spanish
language informed the meeting that this unification
of terms in the Spanish language would be of great
service to them, for already misunderstandings had
arisen, as some of the South American countries
using the Spanish language had shown a tendency to
adopt different Spanish words for one and the same
expression.
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Another matter satisfactorily settled was the copper
standard, which had long been discussed between the

four National Physical Laboratories of England,
France, Germany, and America, and the ultimate

figures were agreed to, so that the tables of copper
conductors based on this standard will be common to

all the countries.

Mr. Maurice Leblanc, of Paris, was unanimously
elected to succeed Dr. Budde, as president of the

I. E.G., for a term of two years, and he will therefore

preside at San Francisco.

Golonel Crompton was re-elected honorary secre-

tary for the third time.

The Spanish delegates invited the special com.
mittees to hold their next meetings in April next in

Madrid, and the Russian delegate. Prof, de Chate-

lain, on behalf of the Russian Committee, invited the

I. E.G. to hold the plenary meeting of 1917 in St.

Petersburg.

BUDGETS OF CERTAIN UNIVERSITIES
AND UNIVERSITY COLLEGES IN
ENGLAND AND WALES.

THE reports for the year 191 1-12 from those univer-

tics and university colleges in Great Britain

which are in receipt of grant from the Board of

Education have been issued in two bulky volumes
(Gd. 7008 and Cd. 7009). The first volume contains

reports from the provincial universities and university

colleges in England, and the second reports from the

London college, including the medical schools, the

Welsh colleges, and Dundee University Gollege.

The tabular matter which precedes the separate

reports from the various universities contains detailed

information as to the income and expenditure of the

places of higher education concerned. The following

summaries have been compiled from the tables, and
show at a glance the amount available for education

and research in the universities and colleges receiv-

ing Treasury grants and how the income is expended.

LIniversities and University Colleges.

(i) England.

(a) Income.

Fees 180,371 ... 290
Endowments ... 85,435 ... 137
Donations and Subscriptions ... 22,437 ••• 3'6

Annual Grants from Local Autho-

rities 95,875 • '5'4

Parliamentary Grants 2r5,oo3 ... 345
Contributions from Hospitals,

&c. , for services rendered ... 659 ... 01
Other Income 22,694 ... 37

Total 622,474

(b) Expenditure.

of total

107Administration ... ... ... 64,528
Provision and Alteration of

Buildings 6,785 ... I'l

Maintenance ... ... ... 63,714 ... 106
Educational Expenses ... ... 400,001 ... 664
.Superannuation ... '3,575 ••• ^'3

Scholarships, &c., from sources

other than Trust Funds ... 9,187 ... 1-5

Other Expenses 44,228 ... 7-4

Total 602,028
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(2) Wales.

(a) Income.

Fees
Endowments
Donations and Subscriptions ...

Annual Grants from Local

Authorities

Parliamentary Grants ...

Other Income ...

Amount
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right in the mouth. Hence, there seems now to be

definite proof that the front teeth of Eoanthropus
resembled those of an ape, and its recognition as a

genus distinct from Homo is apparently justified.

The association of such a mandible with a skull of

large brain-capacity is considered by Dr. Woodward
most improbable, and he has made further studies of

the brain-case with the help of Mr. VV. P. Pycraft,

who has attempted a careful reconstruction of the

missing- base. Dr. Woodward now concludes that the

only alteration necessary in his original model is a

very slight widening of the back of the parietal region

to remedy a defect which was pointed out to him by
Prof. Elliot Smith when he first studied the brain-

cast. The capacity of the brain-case thus remains
much the same as he originally stated, and he main-
tains that Prof. Keith has arrived at a different result

by failing to recognise the mark of the superior longi-

tudinal sinus on the frontal region and by unduly
widening that on the parietal region.

It is understood that Mr. Dawson and Dr. Wood-
ward will offer an account of the season's work to the

Geological Society at an early meeting, and Prof.

Elliot Smith will include a detailed study of the brain-

cast of Eoanthropus in a memoir on primitive human
brains which he is preparing for the Royal Society.

THE BRITISH ASSOCIATION AT
BIRMINGHAM.
SECTION C.

GEOLOGY.

Opening Address uv Pkof. E. J. Garwood,
President of the Section.

On the last occasion when members of the British

.Association met in Birmingham, in 1886, this section

was under the able presidency of my friend Prof.

T. G. Bonney, who at that time occupied the chair

of geology at University College, London. Fifteen

years later I succeeded him on his retirement from
that post, and to-day I succeed him as president of

this section, at the second meeting of the .Association

at Birmingham ; and again I feel the same dilTidence

in following him as I did on the former occasion.

In his address in 1886 Prof. Bonney discussed the

".Application of Microscopic .Analysis to Discovering
the Physical Geography of Bygone Ages."

Strangely enough, this title might apply almost

equally well to the subject of my address to-day ; but

whereas Prof. Bonney employed for his purpose the

evidence obtained from observations on mechanical
sediments, I propose to deal with certain organically

formed deposits with the same object

More than twenty years ago, whilst engaged in the

study of the lower carboniferous rocks of Westmor-
land, I noticed the occurrence of certain small con-

cretionary nodules of very compact texture, in the

dolomites near the base of the succession in the neigh-

bourhood of Shap.
Shortly afterwards, when examining the Bernician

rocks of Northumberland, I again met with similar

compact nodular structures. It was obvious, how-
ever, even at that time, that the Northumberland
specimens occurred here at a much higher horizon

than those which I had observed in Westmorland.
More recently, whilst studying the lithological

characters of the lower carboniferous rocks of the

North of England and the Border country, I have
been still further impressed by the abundance of these

nodular structures at several horizons, and the large

tracts of country over which they extend. An
examination of these nodules in thin sections showed

their obvious organic character, and I was at first

inclined to refer them to the Stromatoporoids. Dr.
G. J. Hinde, who was kind enough to e.xamine rriy

specimens from the Shap district, reported, however,
that they were probably not Stromatoporoids, but
calcareous alga, and referred me to the descriptions

of Solenopora published by the late Prof. Nicholson
and Dr. Brown.

Since then I have examined a large number of

nodules collected from difi'erent horizons in the lower
carboniferous rocks of Britain and Belgium ; and the

examination has convinced me that the remains of

calcareous algje play a very much more important part

in the formation of these rocks than has hitherto been
generally realised.

The majority of geologists in this country have
been slow to recognise the importance of these

interesting organisms, and, with the notable excep-

tion of Sir Archibald Geikie's text-book, we find but

scant allusion in English geological works of refer-

ence to the important part played by calcareous a!g£e

in the formation of limestone deposits.'

From the more strictly botanical standpoint, how-
ever, we are indebted to Prof. Seward for an admir-
able account of the forms recognised as belonging to

this group, up to the date of the publication of his

text-book on fossil plants in 1898; while in an article

in Science Progress, in 1894, he has also dealt with
their importance from a geological point of view.

Since these publications, not only have several new
and important genera been discovered in this country

and abroad, but the forms previously known have
also been found to have a very much wider geological

and geographical range than was formerly suspected.

For these reasons I venture to hope that a summary
of our knowledge of the part they play as rock

builders, more especially in British deposits, will serve

to stimulate an interest among geological workers in

this country in these somewhat neglected organisms.
Previous to 1894, in which year Dr. Brown first

referred Solenopora to the Nullipores, with the excep-

tion of the Jurassic and Tertiary Characeae, we meet
with little, if any, reference to the occurrence of fossil

calcareous algae in British deposits.

Indeed, in this country the subject has attracted but

few workers, and they can almost be counted on the

fingers of one hand. When we have mentioned the

late Prof. H. A. Nicholson and Mr. Etheridge, jun.,

Mr. E. Wethered, Dr. Brown, Dr. Hinde, and Prof.

Seward, we have practically exhausted the list of those

who have contributed to our knowledge of the sub-

ject. To these we may add the name of Mrs. Robert

Gray, whose magnificent collection of fossils from the

Ordovician rocks of the Girvan district has always

been freely placed at the disposal of geological

workers, and has furnished numerous examples of

these organisms to Prof. Nicholson and the officers

of the Geological Survey.
It was Nicholson and Wethered who first recog-

nised the important part played in the formation of

limestones by certain organisms, which, though
referred at the time to the animal kingdom, are now
generally considered to represent the remains of cal-

careous algae.

The presence of these organisms in a fossil state,

especially in the older geological formations, has only

been recognised in comparatively recent years ; though
it was suggested as long ago as 1844 by Forch-

hammer - that fucoids, by abstracting lime from sea-

water, probably contributed to the formation of

Palaeozoic deposits. When we remember that it was

1 Geikie. "Text-book of Geology." 4th ed., 'vol. i, pp. 605 and 611.

' British Association, 184J, p. 155.
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not until the researches of Phillipi were published in

1837 that certain calcareous deposits were discovered

to be directly due to the growth of living forms of

lime-secreting algae, it is not surprising that, only in

comparatively recent years, has the importance of the

fossil forms as rock-builders in past geological forma-

tions been recognised.

The original genera established by Phillipi—namely,

Lithothamnion and Lithophyllum—are known now to

have a wide distribution in the present seas, and it is

therefore natural that it was members of these groups

which were the first to be recognised in a fossil state

in Tertiary and, subsequently, in upper cretaceous

rocks.

Thus in 1858, Prof. Linger of Vienna showed the

important part played by Lithothamnion in the con-

stitution of the Leithakalk of the Vienna Basin, while

seven years later Rosanoff contributed further to our

knowledge of tertiary forms. In 1871 Giimbel pub-

lished his monograph on the "so-called NuUipores

found in limestone rocks," with special reference to

the Lithothamnion deposits of the Danian or

Maestricht beds. Since then Lithothamnion has also

been reported from Jurassic rocks, and even from

beds of Triassic age, though in the latter case, at all

events, the reference to this genus appears to require

confirmation. In this country the recognition of fossil

calcareous algae dates from a considerably later

period. It will be best first to review the chief genera

which appear to be referable to the calcareous algae,

and afterwards to show the part they play as rock-

builders in the different geological formations.

Two important genera are usually recognised at the

present day as occurring in the British Palaeozoic and
Mesozoic rocks—namely, Solenopora and Girvanella

—and to these I propose to add Wethered's genus,

Mitcheldeania, together with certain new forms from
the Carboniferous rocks of the North of England,
which appear also to be referable to this group.

Solenopora.

This genus was first created by Dybowski in 1877
for the reception of an obscure organism, from the

Ordovician rocks of Esthonia, which he described

under the name Solenopora spoiigioides, and regarded

as referable to the Monticuliporoids.

Nicholson and Etheridge in 18S5 {Geol. Mag..
p. 52q) showed that the form described by Billings

in 1861 as Stromatopora compacta, from the Black
River limestones of North America, was in reality

Dybowski 's genus Solenopora, and in all probability

was specifically identical with the form from Esthonia.

Moreover, they considered that the organism they

themselves had described under the name of Tetradiutn

Pcachii in 1877, from the Ordovician rocks of Girvan,

was also referable to Billing's species, though perhaps
a varietal form. Thus Solenopora compacta was
shown to have a very wide distribution in Ordovician

times.

Nicholson in 1888 defined the genus as including

"Calcareous organisms which present themselves in

masses of varying form and irregular shape, com-
posed wholly of radiating capillary lubes arranged in

concentric strata. The tubes are in direct contact,

and no cooncnchyma or interstitial tissue is present.

The tubes are thin-walled, irregular in form, often

with undulated or wrinkled walls, without mural
pores, and furnished with more or fewer transverse

partitions or tabulae." ^

At that time Nicholson still considered Solenopora

as representing a curious extinct hydrozoon, though
already, in 1885, Nicholson and Etheridge had dis-

cussed its possible relationship to the calcareous algae.

3 "Geol. Mag., 1888, Dec. 3, vol. v, p. ig.
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They did not, however, consider that there was
sufficient evidence for concluding that the true struc-

ture of Solenopora was cellular* but added :
" If

evidence can be obtained proving decisively the exist-

ence of a cellular structure in Solenopora, then the

reference of the genus to calcareous algae would
follow as a matter of course." *

In 1894 Dr. A. Brown investigated more fully the

material which had been placed in his hands by Prof.

Nicholson, and gave an account of all the forms
referable to Solenopora known at that date.

To those already recorded, he added descriptions of

four new species from the Ordovician rocks—namely,
5. lithothamnioides, S. ^usijormis, S. nigra, and
S. dendrijormis, the two latter being from the Ordo-
vician rocks of Esthonia.

In the same paper also he published for the first

time a description of a new species of Solenopora from
the Jurassic rocks of Britain, to which Nicholson, in

manuscript, had already assigned the name of

S. jurassica, though, as will be pointed out later, it

is probable that two distinct forms were included by
Brown under this name.
This record of Solenopora from the lower Oolites

of Britain extended the known range of this genus,

for the first time, well into the Jurassic period. In

this paper Brown first brought forward good evidence

for removing Solenopora from the animal kingdom,
and placing it among the coralline algae, and Prof.

Seward, in Vol. i. of his work on fossil plants, con-

siders that there are good reasons for accepting this

conclusion.

At the time of the publication of Dr. Brown's paper,

and for some years afterwards, the only formations

in which Solenopora was known to occur were the

upper Ordovician and the lower Oolites. The diver-

sity of forms, however, met with in the Ordovician
rocks, and their widespread distribution, pointed to

the probability of the existence of an ancestral form
in the older rocks, while it also appeared incredible

that no specimens of intervening forms should have
been preserved in the rocks representing the great

time-gap between the Ordovician and Jurassic forma-
tions.

In this connection Prof. Seward remarks ' :
" It is

reasonable to prophesy that further researches into

the structure of ancient limestones will considerably

extend our knowledge of the geological and botanical

history of the Corallinaceae." This prophecy has been
amply fulfilled, especially as regards this particular

genus, and recent discoveries go far towards filling

the previously existing gaps in our knowledge of the

vertical distribution of this interesting genus.

Thus the recent detection in the lowest Cambrian
rocks of the Antarctic continent of a form which
appears to be referable to this genus enables us to

trace the ancestry of Solenopora back almost to the

earliest rocks in which fossils have yet been discovered,

while the gap in the succession which previously

existed between the Ordovician and Jurassic forms
was decreased by the description in 1908 by Prof;

Rothpletz of a new species Solenopora Gothlandica,

from the Silurian rocks of the Faroe Islands in Got-

land." A large number of deposits, however, still

remained, between the Gotlandian and lower Jurassic

beds, from which no example of Solenopora had so

far been recorded.

The identification, therefore, a few years ago. by
Dr. G. J. Hinde, of examples of this genus from
among the nodules I had collected from the Shap
dolomites, is of considerable interest, as the presence

of Solenopora in the lower Carboniferous rocks of this

J "Geol. Mag., 1885. Dec. -„ 2, p. 534. O/. f;V., p iqo.

"Kungl. Svenska, Vels. akad. Haiidl." Bd. 42, No. 5, 1908, p. 14, pi.

iv., pp. 1-5.
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country materially decreases the gap in our know-
ledge of the succession of forms belonging to this

genus, which had pre\iously existed.

GirvaneWa.

This organism, which is now known to be widely

distributed in the Palaeozoic and Mesozoic rocks of

this country, was originally described in 187S by

Nicholson and Etheridge, jun., from the Ordovician

rocks of the Girvan district. The genus was cstab-

lislied to include certain small nodular structures

composed of a felted mass of interlacing tubes, having
a width of 10 and 18 y., the cells being typically simple,

imperforate tubes without visible internal partitions.

The geno-type, G. problcmatica, was, however, at that

time referred to the Rhizopods and regarded as related

to the arenaceous foraminifera ("Silurian fossils in

tlie Girvan district," 187S, p. 23). In 18S8 Nicholson,

in redescribing this genus in the Geological Magazine,
compares Girvanella with the recent form Syringam-
»iira fragillissima of Brady.
More recently Mr. Wethered has shown that an

intimate association frequently exists between Gir-

vanella tubes and oolitic structure, and he has
described several new species of Girvanella, from the

Palseozoic rocks and also from certain Jurassic lime-

stones.

The reference of Girvanella to the calcareous algae,

though not yet supported by incontestable evidence,

has been advocated by several writers in recent years.

Even as long ago as 1887, Bornemann, in describing

examples of Siphonema (Girvanella Nich.), which he
had discovered in the Cambrian rocks of the Island of

Sardinia, suggested that this organism might belong
to the calcareous algae.

In 1891 Rothpletz noticed that some of the speci-

mens of Girvanella which he had examined were
characterised by dichotomous branching of the tubes

;

on this account he removed the genus from the Rhizo-
pods to the calcareous algae, placing it provisionally

among the Codiaceae. Three years later Dr. A.
Brown, in summing up the evidence in favour of the
inclusion of Solenopora among the nuUipores, ex-

pressed the opinion that Girvanella might ultimately
come to be regarded as referable to the Siphonea^
Verticillatae.

In 1898, however, this genus was still only doubt-
fully placed with the calcareous algae, for Seward, in

his work on fossil plants,' remarks: "The nature of

Girvanella, and still more its exact position in the
organic world, is quite uncertain. . . . We must be
content for the present to leave its precise nature still

sub judice, and, while regarding it as probably an
alga, we may venture to consider it more fittingly

discussed among the Schizophyta than elsewhere."
In iqo8, however, Rothpletz, in discussing the rela-

tionship of Spherocodium and Girvanella, reaffirms
his opinion that the latter must be referred to the
Codiaceae.'

Mitcheldeania.

This genus was first described bv Mr. Edward
Wethered from the lower Carboniferous beds of the
Forest of Dean ' under the name of Mitcheldeania
Nichohoni

; it was referred by him to the Hvdrac-
tinidae, and considered to be allied to the Stromato-
poroids. The figure accompanying this paper unfor-
tunately fails to show any of the characters of the

organism, but a better figure of the same species was
subsequently published in the Proceedings of the
Cotteswold Naturalists' Field Club."

' Vol. i, p 125.
5 Rotholetz. ' Ueber Algen und Hydrozoen," ofi.cit.
» "Gtol. Mae.," Dec. 3, i, ccccc
1« Vol. ix. p. 77. pi. v.. 1886.
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In 1S88 Prof. H. .\. Nicholson published in the

Geological Magazine figures and descriptions of a
new species of this genus (M. gregaria), and redefined

the genus as having "the form of small, rounded, or
oval calcareous masses made up of capillary tubes of an
oval or circular shape, which radiate from a central

point or points, and are intermixed with an interstitial

tissue of very much more minute branching tubuli."

He compares the larger tubes to zooidal tubes, and
states that they "communicate with one another by
means of large, irregularly-placed foramina resembling
" the mural pores " of the FavisitideE, and they occa-

sionally exhibit a few irregular transverse partitions

or tubulae."

With regard to the systematic position of this

genus, Nicholson remarks :
" In spite of the extreme

minuteness of its tissues, the genus Mitcheldeania

mav, I think, be referred with tolerable certainty to

the Coelenterata ... its closest affinities seem to be
with the hydrocorallines ... on the other hand, all

the known hydrocorallines possess zooidal tubes which
are enormously larger than those of Mitcheldeania

;

and there are other morphological features in the

latter genus which would preclude its being actually

placed, with our present knowledge, in the group of

tlie Hydrocorallinae."

Since this description by Prof. Nicholson, no further

account of this organism, so far as I am aware, has
been published, and its reference to the Hydrozoa rests

on Prof. Nicholson's description.

During the past few years I have collected a large

amount of material from both of the type localities

from which Mr. Wethered and Prof. Nicholson ob-

tained their specimens, and an examination of this

material has impressk?d me strongly with the re-

semblance of Mitcheldeania to forms such as Soleno-

pora and Girvanella, now usually classed among the

calcareous algae. In the rocks in which it occurs

Mitcheldeania appears as rounded and lobulate

nodules, breaking with porcellanous fracture and
showing concentric structure on weathered surfaces,

very similar to nodules of Solenopora ; w hile under

the microscope the branching character of the tubules

and their comparatively minute size appear to separate

them from the Monticuliporoids. Prof. Nicholson

appears to relv on the presence of pores, which he

thought he observed in the walls of both the larger

and finer tubes, for the inclusion of this genus with

the hydrocorallines, though he appeared to be doubt-

ful about their occurrence in the interstitial tubuli.

.'\n examination of a large number of slides has failed

to convince me of the presence of pores, even in the

larger "zooidal tubes." The large "oval or circular"

apertures noticed by Nicholson appear to be either

elbows in the undulating tubes cut across where these

bend away from the plane of the section, or

places where a branch is given off from a tube

at an angle to the plane of the section. If this view

be accepted, there appears to be no sufficient reason

whv Mitcheldeania should not be ranged with Soleno-

pora and other similar forms, and included among the

calcareous algae—a position which its mode of occur-

rence and general structure has led me, for some
time, to assign to this organism.

In addition to the three chief forms described above

from British rocks, a study of numerous thin sections

from the Lower Carboniferous rocks of the north-

west of England has revealed the presence of several

distinct organisms, which will, I think, eventually be

found to be referable to the calcareous algae.

This meagre list appears to exhaust the genera

known at the present time from the Lower Car-
boniferous rocks of Britain, while the only additional

genus so far recorded from the Mesozoic and Tertiary
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rocks of this country (if we except Rothpietz's sub-

genus Solenoporella) is Chara from the Wealden beds

of Sussex, the uppermost Jurassic of the Isle of Wight

and Swanage, and the Oligocene of the Isle of Wight.

Outside of this country the literature on fossil cal-

careous algje is much more extensive. The_ interest

originally aroused on the Continent by the writings of

Phillipi, of Linger of Vienna, Cohn, Rosanoff, Giimbel,

Saporta, and Munier-Chalmas has been further main-

tained in our own time by Bornemann, Steinmann,

Friih, Solms-Laubach, Rothpletz. Walther, Kiaer, and

others; while the more favourable conditions which

obtained for the growth of these organisms, especially

during Silurian, Triassic, and Tertiary times, has

afforded a much wider field for their observation.

Thus, in addition to the forms recorded from this

country, an important part has been played by mem-
bers of the family of the Dasycladaceae, together with

such genera as Spherocodium, Lithothamnion, and

Lithophyllum.
It is now time to turn to the consideration of the

part played by these organisms in the formation^ of

the sedirnentar'y rocks through the successive geological

periods.
Arch^an.

In the Archaean rocks no undoubted remains of

Algee have, so far as I am aware, yet been recorded,

but Sederholm considers that certain small nodules in

the .'\rch»an schists of Finland may represent vege-

table remains. I may also perhaps here refer to some
curious oolitic structures which I met with in Spits-

bergen in :8g6 when examining the rocks of Hornsund
Bav. These oolites occur on the south side of the

bay. and are closely connected with massive siliceous

rocks which mav represent old quartzites. The whole
series is much altered, and detailed structure cannot
now be made out. The rocks occur apparently strati-

graphicallv below the mrfssif of the Hornsund Tind,

and mav belong either to the Archsean or the base

of the Heckla Hook .series. As, however, similar

rocks have not been recorded from the type district

of Heckla Hook, they may be referred provisionally

to the .\lgonkian, and may represent the quartzites

and oarthv limestone of the Jotnian series of Scan-
dinavia. Thev are mentioned here in connection with
Mr. Wethered's view that oolites are essentially asso-

ciated with the growth of Girvanella.

Cambki.\n.

Passing on to the Palaeozoic rocks, we find in the

Cambrian deposits very few indications that cal-

careous algae played any considerable part in their

formation.
This is no doubt due, in part, to the conditions

under which these deposits accumulated in the classical

localities where true calcareous deposits are typically

absent. In the Durness limestone, however, where
considerable masses of dolomites occur, the conditions

would appear at first sight to have been more suitable

for the growth of these organisms; but even here the

slow rate of accumulation and the large amount of

contemporaneous solution may have militated against

their preservation. .At the same time, it is possible

that a svstematic search in the calcareous facies of

the Cambrian rocks in the north of Europe and
" .America might result in the discovery of the remains
of some members of this group. That there is ground
for this suegestion is shown by the recent work in

the Antarctic continent.

Prof. Edgworth David and Mr. Priestly have dis-

covered among the rocks in the north-west side of

the Beardmore Glacier dark grey and pinkish-grey
limestone containing the remains of Archaeocyathinae,
Trilobites, and sponge spicules, together with abundant
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remains of a small calcareous alga referred provi-

sionally to Solenopora ; from the photographs ex-

hibited by Prof. David on the oc(tesion of his address
to the Geological Society I have little doubt that this

reference is correct.

.'\ further occurrence is also reported from fragments
of a limestone breccia collected by the .Southern party

from the western lateral moraine of the same glacier.

Speaking of the fauna discovered in this limestone.

Prof. David remarks: "The whole assemblage is

so closely analogous with that found in the Lower
Cambrian of South .Australia as to leave no doubt as

to the geological ago of the limestones from which
these fragments are derived." " This discovery,

therefore, extends the vertical range of this widely

spread genus down to the oldest Palaeozoic rocks. It

is interesting to note that the rocks in which the

Solenopora occurs contain a development of pisolite

and oolite, and that this is also the case in the

.Australian equivalents. In 1887 and again in 1891

Bornemann described and figured species of Siphonema
and Confervites '= from the .Archaeocyathus limestones

of Sardina. As regards the former genus, it was
shown by Dr. Hinde" to be congeneric with Gir-

vanella (Nich and Eth). It is of interest, however,

to note that Bornemann describes this form as a cal-

careous alga, and compares it with existing sub-aerial

algae growing on the surface of limestone rocks in

Switzerland. The latter is stated by Seward to be

possibly " a Cambrian algae, but the figures and
descriptions do not afford by any means convincing

evidence."

More recently, in 1904, Dr. T. Lorenz has described

remains of Siphoneaj from the Cambrian rocks of

Tschang-duang in Northern China, for which he

erects two new genera, Ascosoma and Mitscherlichia,

placing them in a new family, the .Ascosomaceae.

These algae build important beds of limestone, the

individuals often attaining a length of 4 cm. and a

thickness of \\ cm. In iqoy Bailey reported Gir-

vanella associated with oolites in the lowest Cambrian
Man-t'o beds in China. It is probable, therefore,

that as our knowledge of these rocks is extended

calcareous algi« will be found to play an important

part in the Cambrian limestones of the .Asiatic con-

tinent and .Australia.

Ordo\ician.

In the Ordovician rocks, the remains of calcareous

algae become much more abundant. They are very

widely distributed, and for the first time they become
important rock-builders. In Britain, the chief genera

met with are Girvanella and .Solenopora. These two
organisms occur abundantly in the Scottish Ordo-
vician rocks of the Girvan area, where they appear to

have contributed largely to the limestones of the Barr
series in Llandoilo-Caradoc times.

.As alreadv mentioned, the genotype of Girvanella

—

G. prohlcinatica—was originally described by the late

Prof. Nicholson and Mr. Etheridge. jun., from the

Craighead limestone, where it occurs in great numbers
in the Craighead limestone at Tramitchell. The
officers of the Geological Survey also report it from
the Stinchar limestone of Benan Hill.

It occurs in the form of small rounded or irregular

nodules, varying in diameter from less than a milli-

metre to more than a centimetre— many of the

nodules showing marked concentric structure. Dur-
ing a recent visit to Girvan I was much struck by the

important part played by this organism in the forma-

tion of these upper compact limestones In Benan
Burn, where these beds are admirably exposed, the

n Eleventh Inter. Coneres* Report, loro, p. 77!;.

IS "Nova. Acta. Goes. I.e'^p. Car.," iBS7ani 1891.

" Hinde, " Geol. Mae.," 1887, p. 226.
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Girvaiiclla nodules ocur conspicuously on the

weathered surfaces, being so abundant as to con-

stitute thick layers of limestonj.

Solciwpora coiiipacta, var. Feachii, which, likewise,

forms important masses of limestone, occurs, like

Girvaiiella problciuatica, in the Girvan area, but at a

somewhat lower horizon, namely, in the nodular

limestone and shales forming the lower sub-division of

the Stinchar limestone. It was originally described

from pebbles in the Old Red Conglomerate of

Flabbie's Howe by Nicholson and Etheridge, jun.,

under the name Tetradiuni Peachii, and was subse-

quentlv discovered to occur plentifully in the Ordo-
vician limestone at Tramitchell and Craighead, and to

be synonymous with Solenopora compacia (Bill). In

the shales associated with the nodular limestone of

Craighead it occurs as spheroidal and botryoidal

nodules up to i4 in. in diameter; while in the lime-

stone itself the nodules may have a diameter of 3 in.

On freshly fractured surfaces it appears as buff-

coloured on brownish spots, having a compact por-

cellanous texture, while weathered surfaces often show
a concentric structure. Under the microscope Ihe

tubes of this species vary in diameter from 50-So ,".

In the Geological Survey Memoir it is also recorded,

under the original name of Tetraditim Peachii, from
the Stinchar limestone of Benan Burn, Millenderdale,

and Bougang, where it is accompanied by two other

species, 5. filifonnis and S. fusiformis,'^ which con-

tributes conspicuously to the deposit, often forming

large masses of limestone. The horizon of the

Stinchar limestone is correlated by Prof. Lapworth
with the Craighead limestone, and considered to repre-

sent the summit of the Llandeilo or the base of the

Caradoc of the Shropshire district. It is of interest to

note that Solenopora is here accompanied at times by

well-marked oolitic structure, and that the same is

true of the pebbles with which it is associated in the

conglomerate at Habbie's Howe.
.Although the marked development of Solenopora

found in the Stinchar limeston" ceases with the advent

of the Benan conglomerate, the genus appears to have

survived in the district into Upper Caradoc times, for

Dr. Brown describes a new species (5. /i7^!o-

thaiiiiiioides) from Nicholson's collection from the

Ordovician (? Silurian) at Shalloch Mill, where it

occurs in conical masses the size of a walnut. The
only beds in which we might expect algae to occur

in this locality are the nodular limestones or Dionide
beds of the Whitehouse group of Prof. Lapworth 's

classification, but there is no mention of Tetradium or

.Solenopora from this locality in the fossil lists cited

from Mrs. Gray's collection in the survey memoir.
.As this point is of some interest, I have consulted

Mrs. Gray, who very kindly sent me some small

nodules which she had collected from the Whitehouse
beds of .Shalloch Mill. On slicing one of these I find

that it is undoubtedly a Solenopora, and probably the

species figured by Dr. Brown as 5. lithothainiiioidcs.

.\ tangential section cut from this specimen shows
clearly why the original specimen of Solenopora from
Craighead was mistaken for Tetradium by Nicholson
and Etheridge, jun.

.South of the Scottish border there is, so far as I

am aware, only one locality from which calcareous

.algse have been recorded in rocks of Ordovician age,

namclv. Hoar Edge in .Shropshire. Here large

examples of Solenopora compacta were obtained in

188S by Prof. Lapworth from the calcareous layers

near the base of the Hoar Edge sandstone. The
specimens were handed to Prof. Nicholson, who
records the circumstance in his description of 5. com-
pacta in the Geological Magazine for 188S. The form

n I!rown, o/. cil.,Tip. 1Q5-197.
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occurs here at the base of the Caradoc beds, and there-

fore at a horizon which corresponds closely to that of

the Craighead limestone of Girvan.

Prof. Lapworth also informs me that he has ob-

tained specimens of Solenopora from a limestone in

south-west Radnorshire. As the upper portion of the

limestone in which it is found contains a Silurian

fauna, it is possible that it is here present at a higher

horizon, though the constancy with which it occurs

elsewhere, in beds of Llandilo-Caradoc age, would
seem to point to the possible presence of beds of

Upper Ordovician age in this area. In any case, its

occurrence here is of considerable inter.st.

Foreign Ordovician.

Outside of Britain, one of the most interesting de-

velopments of calcareous algs in rocks of Ordovician

age occurs in the Baltic provinces.

As already stated, Solenopora was first recorded

from Herrkiill in Esthonia, by Dybowski under the

name of Solenopora spongioidei. It occurs here

in the L^pper Caradoc or Borckholm beds of Schmidt's

classification—where it makes up thick beds of lime-

stone—and it is noteworthy that this horizon is prac-

tically identical with that at which .S. lithutham-

nioidcs (Brown) occurs at Shalloch Mill.

Other specimens of Solenopora were collected by

Prof. Nicholson in Saak, south of Reval, from the

underlying Jewe beds, an horizon which corresponds

very closely to that of the Craighead limestone of

Girvan. Speaking of these beds, Nicholson and
Etheridge remark :

" At this locality 5. compacta not

only occurs as detached specimens of all sizes, but it

also makes up almost entire beds of limestone ; indeed,

some of the bands of limestone at Saak look like

amygdaloidal lavas, while others have a cellular

appearance from the dissolution out of them of the

little pea-like skeletons of this fossil."

In Prof. Nicholson's collection from these beds Dr.

Brown afterwards distinguished two new species,

namely, 5. nigra and .S'. dendrijorniis. Thus in the

Ordovician rocks of Esthonia, Solenopora plays quite

as important a part (as a rock-forming organism) as

it does in the Girvan district in .Ayrshire.

In Norway again, in the Mjosen district to the north

of Christiania, Solenopora occurs plentifully in

Stage 5 of Kiaer's Ordovician scries. Here it is

very abundant and often builds entire beds, while,

further east, at Furnberg, Kiaer again records the

occurrence of abundant nodules of Solenopora com-

pacta, var. Peachii.

In addition to Solenopora, however, examples of

another important group of calcareous algEE, the

Siphona?, occur in great abundance in the Ordovician

rocks of the Baltic region, where they play a part

in the formation of calcareous rocks, scarcely less

important than that played by Gyroporella and Diplo-

pora in the rocks of the 'Alpine Trias.

The chief forms belong to the family of the

Dasvcladacea?, represented by the recent genus

Neomeris, and include the genera Palaeoporella,

Dasvporella, Rhabdnporella, Verimporella, Cyclo-

criniis, and Apidium. These algal limestones repre-

sent the beds from the Jewe to the Borckholm beds

inclusive. Thev were originally investigated by Dr.

E. StoUey. who described their occurrence in the

numerous' boulders which are strewn over the North

German plain in Schleswig-Holstein, Pommerania,

Mecklenburg, and Mark-Brandenberg. Many of these

boulders can be identified by their lithological char-

acter and fossil contents as belonging to the Jewe

beds of the Baltic Ordovician formations. Others

have been derived from the overlying Wesenberg

limestones, while vet others occur which resemble the



ii6 NATURE [September 25, 1913

succeeding Lyelilmlni bed.-; of the Baltic succession.

This assemblage proves thai the boulders did not

originate on the Swedish continent, but from the

more easterly-lying districts, probably from a part of

the Baltic between Oeland and Estland, now covered

bv the sea. .Similar boulders are also known at

Lund in Schcenen, on Bornholm, and near W'isby in

the north of Gotland.
These facts appear to show that during the deposi-

tion of the Jewe and the overlying Wesenberg and
Lvckholm limestones an algal lacies obtained which
extended from Oeland to Estland and as far north

as the Gulf of Bothnia.
But even this area does not represent the full extent

of the algal limestone facies in Upper Ordovician

times. In Norway, Kiaer has shown by his detailed

work in the Upper Ordovician rocks, Stage 5 of the

Christiania district, the important part played by the

Dasycladacea in this area. Here the Gastropod lime-

stone in places forms a "phytozoan limestone," made
up of Rhabdoporella, Vermiporella, and Apidium
associated with a considerable development of oolite.

.Again at Kuven and Valle, in the Bergen district,

Reusch and Kolderup have described knolls of crystal-

line limestone containing abundant remains of Rhab-
doporella (formerly described as Syringophyllum)
associated with a gastropod and coral fauna. This

horizon they have unhesitatingly referred to zone 5a

of Kiaer 's sequence, and state that it may be found

stretching from Geitero in the S.S.W. by Kuven,
Valle, and Trcngereid to Skarfen on Ostero, while

Reusch has traced it further south to Stordo, near

Dyviken and Vikenes.
W'e have, therefore, in Upper Ordovician times, in

the north of Europe, one of the most remarkable
developments of algal limestones met with through-

out the geological succession. In North .\merica also

algas are represented in Ordovician times by Soleno-

pora coiupcctn, which occurs in the Trenton and
Black River limestones groups, whence it was
originally obtained by Billings. It therefore occurs

here at about the same horizon as in Saak and
Britain.

We may also note the occurrence of Girvanella in

the underlying Chazy limestone originally described

bv the late Prof. H. M. Seeley under the name
Strcphochetu^ ocellatiis, but now generally admitted to

be a form of Girvanella.

Other forms referred to this genus have also been
reported by Schuchert from rocks of undoubted
Ordovician age on the east coast of the Behring
Straits."

Silurian.

The rocks of Silurian age in Britain, in which cal-

careous algae play an important part, appear to be

limited to the Wenlock limestone, from which Mr.
Wethered has described the constant occurrence of

Girvanella tubes, especially in the beds of this age at

Mav Hill, at Purley, near Malvern, and Ledbury.'"

Of these beds .Mr. Wethered remarks: "The most
interesting result of the microscopic study of these

rocks was the di.scovery of new and interesting forms
of Girvanella and the fact that this organism has
taken so important a part in building up the lime-

stone." It may here be mentioned that it was whilst

studying these forms in the Wenlock limestone that

Mr. Wethered first began to favour the suggestion

of Rothpletz, published two years previously, in favour

of Girvanella belonging to the calcareous alga, for he
remarks :

" I certainly think that the forms which I

have discovered in the Wenlock limestone seem more
favourable to the vegetable theory of the origin of

» S« Hang. 2, I, 643. '« Q.I.G.S., xliv, p. 236, 1893.
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this fossil llian those described in my former paper,

and possibly it may be allied to the calcareous algas."

So far as I can ascertain, this.is all that has been
published up to the present lime with regard to the

occurrence of calcareous algae in British Silurian

rocks ; but 1 have every confidence that a more
thorough microscopic examination of these rocks will

reveal ihe presence of many other examples of this

group.
Foreign Siltinctn.

Outside Britain at this period we find the most
marked development of an algal facies, once more in

the Baltic area, where, especially in the island of

Gotland, algal growths contribute enormously to

several of the limestones and marls. It is an interest-

ing fact that very shortly after the disappearance of

the various members of the Dasydadaceae which were
.so much in evidence in Ordovician times, we have the

marked development of another group of the

Siphoneae, which quickly reached a maximum,
building up in their turn abundant calcareous deposits.

Nodules from these limestones have long been known
from Gotland under the name of " Girvanella Rock,"
and have been recorded by Stolley in boulders scat-

tered over the North German plain. In 1908, how-
ever. Prof. Rothpletz showed, in his interesting work
on these Gotland deposits,'" that the forms hitherto

alluded to under the term "Girvanella " were in reality

referable to two different genera. One of these he
showed to be a new species of .Solenopora, to which he
gave the name S. gothlaudica (distinguished from
.S". compacta bv the comparatively small dimension
of the tubes, which are only about one quarter of the

diameter of .S. compacta, the genotype); the other he

referred to his genus Spherocodium, which he had
created in i8go for certain forms from the .Mpine

Trias. The survival here of Solenopora into beds of

undoubted Silurian age is an interesting fact and
would lead us to expect that it may also some day be
found in rocks of corresponding age in this country.

Of the different forms of algae which occur in these

Gotlandian deposits, perhaps the most interesting is

Spherocodium. This organism occurs at several

horizons in the succession. It first makes its appear-

ance in the marl immediately overlying the Dayi
flags—approximately of Lower Ludlow age—where
Spherocodium occurs in considerable masses. Through
the kindness of Dr. Munthe, who has made a special

study of these beds in south Gotland, I have been able

to examine specimens of this interesting form. In

external appearance they resemble very closely nodules

of Ortonella from the Lower Carboniferous of the

north-west of England ; some of the nodules appear

to have reached a diameter of ij in. The bed is over-

lain bv sandstone and oolite, which are succeeded

by an argillaceous limestone rich in nodules of Sphero-
codium gotla>uliciiin and well exposed at Grotlingbo,

where it is closely associated with oolite. .Among the

fossils of this limestone .Spherocodium itself plays a

most important rdlc.

In the overlying Iliona limestone, Spherocodium-is
decidedly rare, and its place is taken by nodules of

Spongiostroma. It is, however, found not infre-

quently forming a thin crust on some of the nodules

of Spongiostroma, which have also been described by
Prof. Rothpletz {op. cit.). In appearance, .Spongio-

stroma resembles very closely the nodules of Sphero-

codium, showing the same concentric arrangement
round coral fragments and total absence of the radial

structure which is so characteristic of .Solenopor;i.

The actual systematic position of this organism, if

organism it be, is still undecided. In his original

17 " Ueber Algen und Hydrozoen in Silur von Gotland und Otsrl
"

Kungl. Sven. Vcl. Handl. Band 43. No. 5, 1903.
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description of this genus from the Carboniferous rocks

of Belgium, Giirich refers it provisionally to the Pro-

tozoa, while Rothpletz in his description of the two
species S. balticum and 5. Holml from the Gotlandian

of Gotland, although admitting the difficulties of

assigning it to any group of the animal kingdom,
decides in favour of its hydrozoan affinities.

As will be pointed out later, there appears to be no
good reason why Spongiostroma may not be indirectly

the result of algal growths ; but whatever may be the

final position assigned to it, there can be no doubt as

to its importance as a rock-building form in the Iliona

limestone of Gotland. The wide extent of this

algae horizon in the Upper Silurian of the

Baltic area is shown by the abundance of boulders

of these rocks scattered over Schleswig-Holstein,

and it is probable that a eafeful examination will

show the presence of this facies in the Silurian to

the east of the Baltic provinces.

We may conclude, therefore, that the development
of the Spherocodium beds of Gotland probably occupy
as wide an extension in the Baltic area as that of the

Rhabdoporella limestones in the Ordovician period.

With regard to other occurrences in Silurian rocks,

it will be sufficient to note that of Girvanella in the

Silurian limestones of Queensland, .Australia, recorded

by Mr. G. W. Card in iqoo, and more recently by Mr.
Chapman from Victoria.'*

Quite recently Mr. R. Etheridge, jun., of Sydney,"
has described "an organism allied to Mitcheldeania

from the Upper Silurian rocks of New South Wales";
the figures given, however, and the description are

not convincing that his identification can be accepted.

The size of the tubes, which are from five to six times
that of the largest tubes of M. gregaria. alone would
appear to separate this organism from Mr. Wethered's
genus, and almost certainly from the calcareous alg£e.

Devonian.

So far as I am aware, there is only one recorded
occurrence of calcareous algae in the Devonian rocks

of Britain—namely, in the Hope's Nose limestone,

from which Mr. W'ethered has described aggregations
of tubules resembling Girvanella, but in a very poor
state of preservation. It is hoped that this meagre list

will be increased in the near future.

Foreign Devonian.

On the Continent the records are, so tar, equally
poor. .At the same time, the cursory examination
which I was able to make of the thin sections of the

Devonian limestones exhibited in the Brussels Museum
leads me to expect that a careful investigation of the
Belgian Devonian limestones will yield other examples
besides Spongiostroma.

C.ARBONIFEROL'S.

We now reach the period in Paleozoic times when
calcareous algae attained their maximum development
in England, a development rivalling that which ob-
tained in the Ordovician rocks of Scotland and the
Gotlandian of Scandinavia. The genera here repre-
sented include Girvanella, Solenopora, and Mitchel-
deania. In addition to these, there occur several lime-
secreting organisms which, though still undescribed,
will, I think, ultimately come to be included among
the calcareous algae. The mosf interesting of these
organisms I have recently figured from the Lower
Carboniferous rocks of Westmorland, where it forms
a definite zonal horizon or " band." -" For this form,
on account of its stratigraphical importance and for

'* Rep. Au«tr. Awn. Adv. .Sci.. 1907-8.
8 Rec. Geol. Surv. N. S VV.nlcf, vo'. viii, pt,

'•^" Q.J.G.S., 1912, vol. Ixviii. pi, 67, fie. 2.
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1909, p. 308, pi. 47.

facility of reference, I propose the generic name of
Ortonella.-'

Again, at the same horizon in the North-west Pro-
vince I have frequently noticed concretionary deposits
of limestone which occur as finely laminated masses
often lying parallel to the general direction of the
bedding planes, which, on microscopic examination,
show no definite or regular structure, but have every
appearance of being of organic origin. Many of these
puzzling forms resemble very closely the somewhat
obscure structures found in the Visean limestones of
the Namur basin in Belgium, of which beautiful thin
sections are displayed in the Natural History Museum
at Brussels,-^, and which Giirich has described and
figured under various names—namely, Spongiostroma,
Malacostroma, &:c., and included under a new family
the Spongiostromidae,-^ and a new order, the Spongio-
stromaceae. He gives the following definition of the
family: " Organismes marins, incrustants, coloniaux,
k structure stratifi^e. La structure de la colonie est

indiquee, k I'^tat fossile, par la disposition de pelits

grains opaques (granulations), entre lesquels il y a

des interstices, tantot plus etroits, tantot plus larges
—canaux du tissu et canaux coloniaux—donnant
naissance k un tissu spongieux. Dans plusieurs
formes, on a observe des Stercomes," and suggests that
they may possibly have been encrusting foraminifera.

I must confess that neither in the original sections
nor in the beautiful illustrations which accompany
his work can I see any grounds for referring these
structures to the protozoa.

As regards the British specimens, I have long
regarded them as due, directly or indirectly, to the
work of calcareous alga?, on account of their intimate
association with well-developed examples of these

organisms, and, secondly, on account of the entire

absence of foraminifera and other detrital organisms
wherever this structure occurs. .\s, however, I have
little doubt that they are closely connected in their

mode of origin with the Belgian specimens, we may
conveniently speak of them under the general term
Spongiostroma.
Some of the best examples known to me occur

associated with Ortonella in the " Productus globosus
band" near the summit of the " Athyris glabristria

zone " in the Shap district. They occur here in con-

siderable masses, often many inches in thickness, and
form undulating layers parallel to th'j bedding, and
somewhat resembling huge ripple-marks. Thin
sections show little definite structure, but consist of

what appears to be an irregular flocculent precipitate

of carbonate of lime, the interstices being filled with
secondary calcite. Some of the layers resemble almost
exactly, both in hand specimens and microscopic

structure, the figures of MaJacostroina conccntricum
given by Giirich in plates xvii. and xx. (23). Others
approach closely to the same author's figures of

Spongiostroma, .\phrostroma, &c. In all cases they

appear to be due to the precipitation of carbonate of

lime in the neighbourhood of algal growths. I have
also met with similar deposits, not only at other hori-

zons in the Lower Carboniferous of the north of Eng-
land, but also in the Forest of Dean and in the rocks

of the .Avon Gorge ; while quite recently Mr. C. H.
Cunnington has sent me examples from several

horizons in the Carboniferous limestones of South

Wales.
Girvanella.

This organism appears to play a considerable part

in the formation of calcareous deposits in the Lower
Carboniferous rocks of Britain. Its presence in these

21 From Orion, a villaee between Shap and Ravenstoned
oreanism occurs in great ahundanc.-.

•" On

n. a villaee betwe
t occurs in great abundant
• of these is also exhibiied at the Je
lem. du Musie Roy. d'Hist. Nat. c

nyn Street Mus-um.
: Belgique," iii. 1906.
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rocks was first suggested by ilie late Prof. Nichol-

son,-' in his paper where he remarks :
" I have found

some of the Carboniferous limestone of the north of

England to contain largely an ill-preserved organism
which will, I think, prove to be referable to Gir-

vanella." This prophecy has turned out to be fully

justified not only as regards the north of England,
but also in the case of other Lower Carboniferous

districts. In i8go Mr. E. Wethered described -^ two
new forms from the Lower Carboniferous of the .Avon

Gorge and Tortworth, viz., G. incrustans, with tubes

having a diameter of o'l mm., and G. Diicii with a

diameter of o'02 mm. Mr. Wethered appears to rely

chiefly on the size of the tubes for the differentiation

of these species, but as this distinction vi'as made at

the time when Girvanella was still considered to

belong to the Rhizopods, and as the size of the tubes

frequently varies in the same specimen, it is doubtful

whether these species can be maintained. Mr.

Wethered 's specimens were obtained from the lime-

stone near where the Bridge Valley road joins the

river bank, apparently at the base of Dr. Vaughan's
L^pper Dibunophyllum zone. The position of this

limestone is of interest, as it appears to correspond

very closelv with the horizon of the Girvanella nodular

bed, which forms a well-marked band at the base of

the L'pper Dibunophyllum zone throughout the whole

of the north and north-west of England. Indeed, I

have traced this band at intervals from the neigh-

bourhood of Ford, near the Scottish border, south-

wards through Northumberland and the Pennine

area to Penygent, and from the west coast at

Humphrey Head througli .'\rnside and Shap to_ the

east coast, near Dunstanburgh. These organisms

must, therefore, have flourished over an area of at

least 3000 square miles.

The Girvanella tubes found associated with these

nodules usually occur in two distinct sizes having

diameters of o'03 and o'oi mm. respectively. The
two forms are closely associated, but the finer tubes

occur in greater abundance, and are much more
closely interlaced. They resemble Mr. Wethered 's

description of the two species from Gloucestershire,

and the figures he gives in illustration of these might
serve very well tr> represent our northern forms.

The best exposure showing the important develop-

ment of these Girvanella nodules is to be found on

the dip slopes forming the eastern shore of Humphrey
Head in Morecambe Bay, where the base of the

l'pper Dibunophyllum zone is exposed over a con-

siderable area.
Solcnopora.

The discovery of a specimen of this genus in the

Lower Carboniferous rocks of Westmorland is of

considerable interest, as its occurrence here gives us

some insight into the history of its wanderings

between the time when we last recorded it in the

Gothlandian rocks of the Baltic area, and its re-

appearance in the Lower Oolite of Gloucestershire.

Whether it lived in the Baltic area during the

Devonian and Carboniferous periods i-:, however, still

unknown. The fact of its occurrence in the Caradoc,

Carboniferous, and Jurassic rocks of the British Isles

would appear to point to its existence not far off

during the intervening periods, and I have hopes

thai before long it may be found in the .Silurian, and
possiblv also in the Devonian rocks of this country.

In Westmorland and Lancashire Solenopora occurs

in considerable abundance near the local base of the

Lower Carboniferous rocks, and contributes largely

to the formation of limestone deposits. It is present

wherever the lowest beds of the succession are ex-

'^^ op. cit. p. 24.

26 Q. J. G. S.\ vol. 47, p. 2?o, pi.
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, figs. I and :

posed, as at Shap, Ravenstonedale, and Meathop,
and must formerly have flourished over a consider-

able area.

Though bearing a general resemblance, both in hand
specimens and microscopic structure to the Ordovician

and Jurassic forms, it has recently been shown by

Dr. G. J. Hinde to be specifically distinct.-" It occurs

as small, spheroidal nodules up to an inch in

diameter, having a markedly lobulate outline em-
bedded in compact and usually dolomitic limestones,

and it is occasionally associated with oolitic struc-

ture. When fractured, it exhibits the compact por-

cellanous texture and pale brownish tint characteristic

of specimens of the genus found at other horizons

;

while weathered surfaces frequently show a con-

centric and occasionally a radially fibrous structure.

It is noteworthy that the thallus of this organism
shows no trace of dolomitisation, even when em-
bedded in limestone containing over 30 per cent, of

MgCO,. The profusion of this form in Westmorland
would lead 0:...' to expect its occurrence in other dis-

tricts where the lowest Carboniferous zones are

developed ; but so far as 1 am aware, no such

occurrence has yet been recorded. It may be of

interest, therefore, to mention here that a few years

ago my friend, Mr. P. de G. Benson, brought me a
specimen of rock from near the base of the succes-

sion in the .Avon Gorge, which on cutting I foundto
contain several examples of Solenopora identical with

the Westmorland form. It is probable, therefore,

that a careful microscopic examination of the lower

horizons of the Carboniferous rocks of the south-west

province will lead to the discovery of other examples

of this interesting genus.

MhchcUeania,

The specimens of Mitcheldeauia Nichohoni
originally described by Mr. Wethered were ob-

tained from Wadley's Quarry, near Drybrook,
Mitcheldean, from the lower limestone shales at the

base of the succession. Prof. Sibly, who has recently

made a careful study of the Lower Carboniferous

succession in the Forest of Dean,^' has traced this

algal laver over a considerable area, and considers

it to represent a horizon near the top of K.I. of the

Bristol sequence. He has also noted cxainplcs of

Mitcheldeania at a higlier level, namely, in the White-
head limestone, an horizon corresponding probably to

the base of C2. During a recent visit to the Mitchel-

dean district I collected specimens from both the

lower shales, and also from the Whitehead limestone,

and, thanks to Prof. Sibly's kind directions, I was
able to see numerous sections in which he has found

this algal development. There can be no doubt that

Mitcheldeania is here an important rock-forming

organism at least at two horizons in this district,

and that it occurs over a considerable area. In the

case of the upper horizon it frequently contributes

largely to the rock, forming in places almost entire

layers in the Whitehead limestone. As regards the

forms met with at these two horizons, the upper form

found in the Whitehead limestone agrees exactly in

general characters and mode of occurrence and also

in detailed microscopic structure, with Nicholson's

species, M. gregaria, from Kershope Foot. The char-

acter of thetw'o sets of tubes, their size and mode of

arrangement is identical, and it is impossible to dis-

tinguish between sections of well-preserved specimens

from the two localities. L'nfortunately, the specimens

from the lower shales at Mitcheldean are very badly

preserved, but if Nicholson's distinction between the

two species holds, we shall have to speak of the forrn
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from the lower horizon at Mitcheldean as M.. Nicliot-

soiii, and that from the Whitehead limestones as

.\I. ^regaria. Frequently associated with the latter

is a curious festoon-like growth, while a Spongio-
stronia-like structure is often found in the matrix of

the rock between the larger tubes of M. Nicholsoiii.

iiomu years ago Mr. Wethered also recorded a similar

form of Mitcheldeania from the base of the middle
limestones of the Avon Gorge, while I have myself

<;ollected nodules containing specimens apparently

referable to M. Nicholsoni from the Modiola Shales
near the base of the succession. Interesting as the

development of Mitcheldeania in the Forest of Dean
undoubtedly is, its real home in Britain is in north
Cumberland and the Scottish border, where it

flourished to a remarkable extent in the shallow water
lagoons which spread over so large an area in the

north of England during early Carboniferous times.

Over the greater part of north Cumberland and the

*ast of Roxburgh we find a remarkable development
of algal limestones in the formation of w-hich Mitchel-

deania plays a very important part. They are met
with especially at two horizons, an upper one, lying

immediately below the Fell Sandstone, and a lower
one in the middle of the underlying series of lime-

stone and shales. The lower horizon is especially

interesting on account of the thick masses of lime-

stone composed almost entirely of algal remains.
Though Mitcheldeania forms the basis of this reef-

like development, it is accompanied by other algal

forms, especially bundes of minute tubules of Gir-
vanella and coarser tubes reminding one of the

Spherocodium of Gotland. In places again the

marked concentric coatings resemble certain

forms of Spongiostroma. The substance of the reef

has frequently formed round the remains of Orthocera-
tites ; indeed, the chief layer is usually associated with
remains of these Cephalopoda. With other layers

occur tubes of Serpulje, and others again with
ostracod remains. In addition to the limestone of

this massive reef, abundant nodules lie scattered

through the calcareous shales above and below.
The upper layer, which includes examples from

Nicholson's type locality, forms a compact limestone
several inches thick. It is made up of small spheroidal
nodules about half an inch in diameter, and occurs a
short distance below the Fell Sandstone. It can be
traced over the whole of north Cumberland and north-

west Northumberland from near Rothbury on the
east to the Scottish border at Kershope Foot, and
from the head waters of the Rede in the north, to the

Shopford district in the south. This layer must there-
fore have been originally deposited over an area of at
least 1000 square miles. The horizon of the upper
band is almost certainly that of the C. zone of the
Bristol sequence.-' It is quite possible, therefore,
that it is contemporaneous with the Whitehead lime-
stone of Mitcheldean. This supposition receives sup-
port from two other pieces of evidence. In the beds
underlying the Mitcheldeania gregaria band in north
Cumberland occur calcareous nodules largely made up
of tube> of Serpulae—an organism which is cpmpletely
absent from the Westmorland succession, but which
is reported by Prof. Sibly from the lower limestone
shales containing Mitcheldeania in the Forest of Dean
district. .Again, this upper algal layer in Northumber-
land ;ind Cumberland is almost immediately overlain
by the Fell Sandstone series, while the Whitehead
limestone at Mitcheldean passes immediately upwards
into a sandstone, the Drybrook Sandstone of Prof.
Sibly, which was originally correlated with the Mill-
stone Grit, but was shown by Dr. Vaughan in 1905

'^ "Geology in the Field," pt. 4, p.

P 547-

and Q, G. S., vol. 73. igi
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to belong to the Lower Carboniferous series. It would
be interesting if further researches should piove the

existence of a former gulf at the end of Tournaisian

times, running to the east of the North Wales Island,

from the Forest of Dean through north ("umberland
to the southern slopes of the Cheviot Isle, with a

branch given off towards eastward into Westmorland.
In any case, it is a remarkable fact that we have a

great development of algal deposits at this period in

Gloucestershire, Westmorland, Lancashire, north

Cumberland, and Northumberland.

Ortoncila

This form, as already mentioned, occurs in great

abundance in the algal band in the " Athyris gUib-

ristria zone " of the north-west province It is found

in spherical nodules up to the size of a small orange.

In microscopic sections it resembles Mitcheldeania in

so far as it consists of a series of tubes growing out

radially from a centre. It differs, however, from this

genus in many important respects. W\ the tubes are

approximately of the same size, and there is no

evidence of alternating coarse and fine turfs arranged

concentrically, as in the case of Mitcheldeania.

Further, the tubes are not undulating as in that

genus, and therefore in thin slices lie for a long

distance in the plane of the section. They are much
more widely spaced and show marked dichotomous
branching, bifurcation making a nearly constant angle

of about 40°, and there is a strong tendency for the

branching to take place in several tubes at about the

same distance from the centre of growth, producing

a general concentric effect in the nodule.

The diameter of the tubes is decidedly less than

those in .Mitcheldeania, being usually little more than

half the size of the tubes of M. gregaria The nodules

of this genus occur in great profusion, contributing

largely to the formation of the shaley dolomite at

the base of the " P. globosns band " throughout the

Shap, Ravenstondale, and .Arnside districts and West-
morland and Lancashire.

In addition to these genera there occur also two
other encrusting calcareous growths which require

mention. The first of these appears in thin sections

in the form of a festoon-Ukc growth, surrounding

fragments of calcareous algae, especially Mitcheldeania

and Ortonella. I have met with it abundantly in the

".Algal band" in the north-west of England, but it

also occurs not infrequently associated with Mitchel-

deania in the Whitehead limestone in the Forest of

Dean, while a similar structure occurs associated with

Mitcheldeania gregaria in north Cumberland.
.Although the exact nature of this growth is still

undecided, I mention it here on account of its in-

variable association with undoubted calcareous algae.

The other deposit is the form already alluded to

under the term Spherocodium which I have found

forming considerable masses of rock in many dis-

tricts where the Lower Carboniferous beds are ex-

posed; not onlv in Westmorland and north Cumber-
land, but also 'in the Bristol district, the Forest of

Dean, and South Wales.

Foreign Carboniferous.

From its general similarity to the British deposits

we might expect to find examples of an algal develop-

ment in some portion of the Belgian Lower Car-

boniferous succession. As already mentioned, large

masses of encrusting calcareous deposits have been

described by Giirich -' from the Visean limestones of

the Namur basin as Spongiostroma, &c., which,

though referred by him to the Rhizopoda, may very

» " Les Spongiostromides du VUim de la Province de Namur. Mem.
du Music Roy. d'Hist. Nat. de Belgique," t. iii 1906.
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well be calcareous precipitates deposited by algal
!

influence. Many of these deposits are similar to those
mentioned above from British rocks.
No undoubted remains of calcareous algae have,

however, yet been recorded from these Belgian rocks.

It may be of interest, therefore, to mention the recent

discovery by Prof. Kaisin, of Louvain, of undoubted
algal remains in the beds overlying the Psammites-de-
Condroz at Feluy, on the Samme. The form found
here resembles Ortonella of the Westmorland rocks,

but the tubes are much finer, and it ma\' turn, out to

represent a species of Micheldeania. During a recent
visit to Belgium I had the pleasure of visiting the
Comblain au Pont beds, in the Feluy section, with
Prof. Kaisin, and, although these beds have been
previously classed as Devonian, I agree with him
that they probably belong to the base of the Car-
boniferous, and correspond approximately to K of the

Bristol sequence. In the company of Prof. Dorlodot
and Dr. Sal^e, I also visited the chief sections of the

Visean, and we succeeded in discovering at least three

horizons at which nodular concretionary structures,

probably referable to algal growths, occurred. It is

pretty certain, therefore, that careful microscopic in-

vestigation of the Belgian rocks will show the

presence of calcareous algae at more than one horizon.

One other occurrence of Girvanella may be men-
tioned from foreign Carboniferous rocks : that is a
form described by Mr. H. Yabe from the (?) Car-
boniferous rocks of San-yu-tung and other localities

in China under the name of G. sinensis.""

Permian and Trias.

In Britain I have met with no reference to the

occurrence of calcareous algae in rocks of this period,

but quite recently Mr. Cunnington, of H.M. Geo-
logical Survey, sent me a few nodules from the base
of the Permian which resemble very closely frag-

ments of Spongiostroma from the Carboniferous lime-

stone, and may be derived from that formation.

Abroad, masses of limestone, composed almost
entirelv of remains of Diplopora and Gyroporella,

have long been known from the Muschelkalk and
lower Keuper beds of the eastern Alps, notably the

Mendola Dolomite, the Wetten limestone of Bavaria,

and the Tyrolinn .'Vlps—from the Zugspitz to Berchtes-

gaden. In the Hauptdolomit and from the Fassa
Dolomite of the north limestone Alps and the stratified

Schlern dolomite of the southern Tyrol. In the Lom-
bard Alps the same facies reappears, and Diplopora
aiinulata occurs abundantly in the well-known Esino
limestone above Varenna.

In 1891 Rothpletz ^' showed that certain spherical

bodies in the Triassic beds of St. Cassian, formerly

regarded as oolitic structures, were in reality

algal growths, and referred them to a new
genus, Sphoerocodium, on account of their ap-

parent resemblance to the living form Codium.
He describes them as encrusting organisms forming
nodules up to several centimetres in diameter. They
contribute substantially to the rocks in which they

occur, and are found especially in the Raiblkalk, the

Kossenerkalk, and the Plattenkalk.

Jurassic.

The Mo'-nzoic rocks of Britain contain but few
examples of marine algal limestones, and important
occurrence are confined to the Jurassic Rocks. The
forms met with are limited to two genera, Girvanella

and Solenopora.
Tubes of Girvanella occur fairly abundantly in the

:e ReDTtsof the T.ihaku Imp Univ.," Japan. 1012.

Geol. Go.." 1801.
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British Oolites, especially in the well-known Leck-
hampton Pisolites, and Mr. Wethered, who has made
a special study of oolitic structures, appears inclined

to refer all oolitic structures to organic agency of this

nature.

The examples of Solenopora met with in the Great
Oolite and Coral Rag are of special interest. In both
cases they attain very much larger dimensions than
any species yet discovered in the Palaeozoic rocks.

At Chedworth, near Cirencester, I have collected

masses of Solenopora jurassica, measuring up to a foot

across, in which the original pink tint is still so con-

spicuous on freshly fractured surfaces as to give rise

to the local appellation of "Beetroot Stone," and the

colour also reminds one of the red algae growing in

great profusion at the present day in the Gulf of

Naples.
It is also recorded from the same horizon by Dr.

Brown from Malton in Yorkshire, and also, on the

authority of the late Mr. Fox Strangways, by Prof.

Rothpletz. (Op. cit.)

In Yorkshire, however, a form undoubtedly occurs

at a higher horizon, namely, in the Coral Rag of

the Scarborough district, where it is well known to

local collectors. Specimens which I have collected

from this horizon at Yedmandale and Seamen also

attain a considerable size—up to six inches in their

longest dimension.
The name S. jurassica was given by Prof. Nicholson

in manuscript to the specimens from Chedworth, and
was adopted by Dr. Brown in his description of speci-

mens from both Chedworth and Malton.
Prof. Rothpletz points out that specimens examined

by him from Yorkshire differ from the genotype in

the fact that the cells are typically rounded in cross

section and by the absence of perforations in the cell-

walls, and he therefore proposes to separate it as a

new genus Solenoporella. It seems probable that

some confusion has arisen between the specimens

to which Nicholson originally gave the name of

S. jurassica from the Great Oolite of Chedworth and
other specimens from a higher horizon—the Coral

Rag—examined by Dr. Brown and Prof. Rothpletz.

The former indeed figures a longitudinal section

from Chedworth (Glos.) and a tangential section from
Malton (Yorkshire).

I have collected specimens from both horizons and
consider that whilst the Chedworth specimen, to which

the name Solenopora jurassica was originally given,

represents a species of true Solenopora, showing
closely packed cells with polygonal outline in tan-

gential section, the form from the Coral Rag of York-

shire, with distinct circular outline to the tubes in

tangential section is specifically, if not generically,

distinct, and is that described by Rothpletz as Soleno-

porella.

If this view be correct we should continue to speak

of the specimens from the Great Oolite at Chedworth

as Solenopora jurassica, while those from the Coral

Rag of Yorkshire must be known as Solenoporella

.i/i.' Rothpletz.
Foreign Jurassic.

It is surprising that records of th^ occu.-rence of

calcareous algae in foreign Jurassic rocks are at

present very scarce.

Quite recently, however, Mr. H. Yabe" has

described a new species of Solenopora, under the title

Metasolenopora Rothpletzi, from the Torinosu lime-

stone Japan. This discovery is of interest, as it

carries the known occurrence of Solenopora up to the

base of the Cretaceous, in which formation Litho-

thamnion appears and thenceforward becomes the

»2 n/. <•//
. p. 2
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chief representative of the rock-building coralline

algJE.

Cretaceous.

We here reach the period when Lithothamnion and
its allies begin to make their appearance. They have
not yet been recognised in British rocks, but are

widely distributed in Continental deposits. They
occur in the Cenopianian of France, in the Sarlhe
and the Var, but especially in the Danian of Peters-

burg, near Maestricht.

Other forms which may be mentioned are Diplopora
and Triploporella. The former is met with abun-
dantly in the lower Schrattenkalk in certain districts,

especially Wildkirchli, where it plays a considerable
part in the formation of the deposit.'^

Tertiary.

In Britain no important deposits of marine cal-

careous algae have yet been reported, but considerable
I posits of limestone, rich in remains of Chara, have

long been known from the Oligocene of the Isle

Wight.
Foreign Tertiary,

On the Continent, however, large deposits rich in

lithothamnion and Lithophyllum have been known
fur many years, among which I may mention the
Will-known Leithakalk of the Vienna Basin and
Moravia. It. will be remembered that it was these
'I' posits which formed the subject of Unger's im-
[ijitant monograph in 1S58.

Conclusions.
The facts given above regarding the geological

distribution and mode of occurrence of these organisms
1' ad us to several interesting conclusions. In addi-
lion to the evidence of the important part they play
as rock-builders, it is evident that certain forms
flourished over wide areas at the same geological
periods, and might well be made use of in many cases
\\ ith considerable reliability as proofs of the general
contemporaneity of two deposits. Thus, as general
I samples, we may cite the wide distribution of
Solenopora compacta in the Baltic provinces, Scotland,
England, Wales, and Canada during Llandilo-Caradoc
times.

The wonderfully persistent development of the
Rhabdoporella facies over the whole of the Baltic area
at the close of Ordovician times was of ^o marked a
character that by means of boulders scattered over the
north German plain it can even be made use of for
tracing the direction of flow of the ice-sheet during
glacial times.

-Again, to take e.xamples nearer home. The
Ortonella band found throughout Westmorland and
north Lancashire near the summit of the Tournaisian
occurs so constantly at the same horizon as to con-
stitute one of the most valuable zonal indices in the
succession of the north-west province, and can be used
with the greatest confidence not only for correlating
widely separated exposures, but also affords valuabie
evidence in the case of tectonic movements. Other
examples are supplied by the " Girvanella nodular
band " at the base of the Upper Dibunophyllum zone,
and the Mitcheldeatiia gregaria beds in the north of
England and the Forest of Dean.
_
-Again, the presence of these organisms at a par-

ticular horizon furnish us with interesting evidence
as to the conditions which obtained during the accu-
mulation of these deposits.

.At 'the present day calcareous algje flourish best
in clear but shallow water in bays and sheltered
lagoons. As a good example we may take the algal
banks in the Bay of Naples, described bv Prof.
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Walther,^' where Lithothamnion and Lithophyllum
flourish to a depth of from 50-70 metres. There is

seldom any muddy sediment on these banks, though
1 detrital limestone fragments are widely distributed.
Another interesting point is the constant association
of fossil calcareous algae with oolitic structure and
also with dolomite.

Thus oolites occur in connection with Solenopora
in the lower Cambrian of the Antarctic, in the Craig-
head limestone at Tramitchell in the Ordovician rocks
of Christiania and the Silurian of Gotland and in the
Lower Carboniferous limestone of Shap ; while in the
Jurassic rocks of Gloucestershire and Yorkshire it

occurs in the heart of the most typical oolitic develop-
ment to be met with in the whole geological succes-
sion. Though Mr. Wethered has made out a good
case for the constant association of Girvanella tubes
with oolitic grains, there are many cases in which
their association cannot be traced. M. Cayeux,'^ in

writing of a mass of Girvanella from the ferruginous
oolites of the Silurian rocks of L.a Ferriere-aux-

Etangs, expresses his opinion that Girvanella encrusts

the oolite grains but does not form them, and that it

is really a perforating alga of a parasitic nature.
The presence of dolomites in connection with algal

deposits at different geological horizons appears to

have taken place under definite physiographical condi-

tions similar to those which obtain to-day in the

neighbourhood of coral reef. Such lagoon conditions

would come into existence cither during a period of

subsidence or elevation, and this is just w-hat we find

when we examine the periods at which these reefs are

most persistent.

Thus the Girvan Ordovician reef occurred during an
elevation which culminated with the deposition of the

Benan Conglomerate ; the I^ower Carboniferous Algal
band in Westmorland was laid down during the sub-

sidence which followed the Old Red Sandstone Con-
tinental period of the L'pper Girvanella ; modular
band occurred when the Marine period of the Lower
Carboniferous was drawing to a close and a general

elevation was taking place. Similar conclusions could

be drawn from other periods recorded above did time
permit.

In concluding this address, I wish to express the

hope that however imperfect the account I have given

of the succession of forms may be, that it will help

to stimulate an interest in these rock-building algK
and encourage geological workers in this country to

turn their attention to a hitherto neglected group of

forms of great stratigraphical importance.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Leeds.—Dr. Charles Crowther, formerly lecturer

in agricultural chemistry, has been appointed pro-

fessor in that subject, and will have charge of the

experiments in animal nutrition, which are being

supported by a grant from the Development Com-
missioners.
The Council of the University has granted six

months' leave of absence to Prof. Smithells, who is

leaving England on September 26 to proceed to

Lahore, where he is to give a course of lectures and
to assist the Punjab L^niversity in other ways in the

promotion of scientific education and research.

The position of research chemist to the Joint Com-
mittee on Ventilation Research of the Institution of

Gas Engineers and of the University of Leeds has

31 " Zeitsch. d. deut. Geol. Ges." 1885, p. 230, and. " Abh. d. KOnigl.
Preu^s. Akad. der Wiss," iqio.

35 Comptes Rendus Acad, de Set'., 1910, p. 359.
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been filled by the appointment of Mr. \V. Harrison,
of tho Manchester Municipal School of Technology.
The medical school of the University of Leeds will

hold its opening function on October i, when Prof.

C. S. Sherrington, F.R.S., will distribute the prizes

and deliver an address.

London.—Prof. E. W. MacBride, F.R.S., has been
appointed successor to the late Prof. .Adam Sedgwick
in the chair of zoology at the Imperial College of

Science, South Kensington.

The presidency of Denison University has been
accepted by Prof. C. VV. Chamberlain, who, in con-

sequence, has resigned the chair of physics at Vassar
College.

The new session of the Charing Cross Hospital

Medical College will be opened on October i by an
address from the dean, Dr. W. Hunter, on Univer-
sity medical education.

The first Himterian Society's lecture will be
delivered at St. Bartholomew's Hospital on October S

by Dr. F. J. VVethered, who will take as his subject
" Fever in Pulmonary Tuberculosis : its Significance

and Therapeutical Indications."

A CHAIR of hydrology and hygiene has been estab-

lished at the Superior School of Pharmacy in Paris,

which will take the place of one of mineralogy and
hydrology. Prof. D^l^pine, the holder of the last-

named chair, will occupy the new one.

Dr. J. E. WoDSEDALEK. of the zoological depart-

ment of the University of Wisconsin, has been ap-

pointed professor of zoology and head of the depart-

ment of zoology and entomology at the University of

Idaho, Moscow, Idaho, in succession to Dr. J. M.
.Aldrich.

An apprenticeship course in animal husbandry has
been established at the Ohio State University. The
course covers four years—two in the university and
two in practical work on a stock farm. Many stock

men in the United States are interested in the move-
ment, and are cooperating with the L^niversity in

carrying it out.

We learn from Science that a bionomic laboratory

has been established in connection with the Univer-
sity of Chicago, and that Prof. W. L. Tower, who
has been appointed its curator, has left for South
America to obtain material for it. The laboratory is

to be equipped for the study of genetics and the

problems of experimental evolution.

A SCHEME has been completed for the amalgamation
of Bolton Grammar School and the High School for

Girls in the town, and Sir William Lever has now
endowed them as from January next with 50,000?.

Lever Brothers 20 per cent, cumulative preferred

ordinary shares, producing an income of io,oooZ. per

annum. The funds are placed at the discretion of

the trustees, and it is proposed to use the first five

years' income to build a new school with an adminis-

trative block.

A SCIENTIFIC and technical school of kinematography
is to be inaugurated at the Polytechnic, Regent
Street, W., on Wednesday, October i. The opening
meeting (which will be free) is to be followed by a

course of twenty-four weekly lectures by Mr. R. Bruce
Foster, who vvi'll deal with' the subject under the fol-

lowing heads :—Historical development ; modern film

machines and intermittencc mechanisms; films, their

production and treatment; exJiibiting; colour kine-

matography ; the kinematograph combined with

musical accompaniment ; the Kinematograph .Act and
Regulations.
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The following lectures, among others, have beei

arranged for delivery at University College, Lon
don :

—
" Early Cylinders an4 Scarabs," Prof. Flinder

Petrie, F.R.S. ; "Primitive Religion in Egypt," Miss
Margaret A. Murray; "The Scope of General J'hysii

.

logy," Prof. Bayliss, F.R.S. ; "The Range of Con-
sciousness in Organic Nature," Mr. Carveth Read;
" Mental Energy," Prof. Spearman ;

" The Palaeo-

botanist, his Past and Future," Dr. Marie Slopes.

Particulars, syllabuses, &c., may be obtained from
the Provost or the Secretary of the College.

At University College, University of London, a
course of lectures on the physical applications of the

principle of relativity will be delivered on Fridays, a

5 p.m., by Dr. L. Silberstein, lecturer in natural

philosophy at the University of Rome, beginning
October 10. The syllabus includes consideration ol

the fundamental concepts and postulates of the theory

of relativity, dynamics of radiation, fundamental
electromagnetic equations, optical problems, the

problem of gravitation, and Einstein's recent

generalisation of the theory of relativity. Another
course of lectures on the principle of relativity is

to be given at Battersea Polytechnic by Mr. E.

Cunningham, fellow of Trinity College, Cambridge,
on Thursdays, at 6 p.m., beginning on October 23.

The lectures will deal with the development of the

principle and some consequences of the universal

admission of the principle. Admission to this course

is free and no ticket is required.

The next session of Birkbeck College, which is

the ninety-first, commences on September 29. The
opening address will be given at 7 p.m. by Sir

Francis Darwin, F.R.S., and visitors are invited to

be present. The college is conducted in relation with
the University of London, and classes are held both

in the day and evening. We notice that thirty-two

members of the staff are recognised teachers of the

University of London. The courses of study provide

for degrees in the faculties of arts, science, laws,
and econom.ics. It is again pointed out in the

calendar, which contains full particulars of the

numerous courses of study, that the usefulness of the

college is curtailed by its limited accommodation. Its

most pressing need is for increased space. More
spacious college buildings, with additional class-rooms
and larger laboratories better adapted to modern
requirements, would give a great stimulus to the

work of the college and add to its public utility.

The report of the United States Commissioner of

Education for the year ending June 30, 1912, has
reached us from Washington. It consists of two
large volumes, one dealing with educational topics

in a broad way and the other devoted almost entirely

to statistics. The section of the report concerned
with the work of universities and colleges in the

United States shows that the total amount of gifts

to these institutions for highei education for the

year igii-12 was 4,956,600?., excluding grants by
Federal, State, and local political bodies. This amount
represents an increase of 363,989?. over the benefactions

for 1910-11. Of these gifts 1,274,960?. was for the

increase of plant in the institutions, 745,980?. for cur

rent expenses, and 2,935,660?. for endowment. These
amounts do not include subscriptions or promises
received in campaigns for endowment, though they
do include some property not producing an income at

the present time. Fifty-four institutions reported

gifts during the vear of more than 20,000?. Five
universities received more than 200,000?., namely,
Yale, Chicago, Harvard, Columbia, and Cornel
Columbia University seems to have been most ff

tunate with its 378,256/.
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SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, September i.—G^n^ral Bassot
in the chair.—H. Deslandres and L. d'Azambuja :

Variations of the upper layer of the solar atmosphere
with the approach of a sunspot minimum. .\n

account of work done at the Observatory of Meudon
from 1911 to 1913; a general account of the rela-

tions observed between spots and filaments ; no
general conclusions are drawn.—G. Bigourdan : The
variable nebulse and, in particular, the nebula G.C.

4473 = N.G.C. 6760. The observations of Borrelly on
the change of luminosity of this nebula require con-
firmation.—A. Laveran and G. Franchini : Experi-
mental infection of mice by Herpetonionas cteno-

cephali. The mice were infected with parasites ob-
tained from fleas, and details are given of the changes
undergone by the organism after transmission to the

mouse.—Pierre Duhem : On the velocity of sound. A
discussion of the formulie given by Aries and J.

Moutier.—Charles Saint-John : Exploration of the
solar atmosphere by measurements of the radial

velocities in the spots. Evershed, in 1909, announced
the displacement of the Fraunhofer lines in the

penumbra of spots removed from the centre. The
author commenced the more complete study of this

phenomenon at Mount Wilson in 1910, and in the

present communication summarises his results. The
phenomenon is a Doppler-Fizeau effect, since the dis-

placements are proportional to the wave-lengths. The
relative levels of emission of the different lines can be
determined by this method.—M. de Siguier : Quadratic
and Hermitian groups in a Galois field.—Georges
Claude : Influence of the diameter on the potential

difference in luminescent neon tubes. The relation

between the fall of potential in volts per metre of

tube and the diameter of the tube was found to be
hyperbolic.—Paul Godin : Influence of the weight of

the arms on the respiratory modifications in the course
of growth.—F. Heckenroth and M. Blanchard : A fi.\a-

tion reaction, in presence of a syphilitic antigen, in

syphilis, yaws, trypanosomiasis, and phagedenic ulcer

in the French Congo.
September 8.—M. de Forcrand : Experiments on

the cupric hydrates and the heat of formation of

copper nitrate. Comparison with uranyl nitrate.

Calorimetric determinations on Cu(OH):, CuO, and
intermediate hydrates.—J. Guillaume : Observations of

the Metcalf comet (1913b) made at the Observatory of

Lyons. Positions given for September 3. 5, and 6.

On the 3rd the comet was of the tenth magnitude.

—

A. Schanmasse : Observations of the Metcalf comet
(11)136) made with the Coude equatorial at the Observa-
tory of Nice. Positions given for September 3, 4, 5,

and 6. On the 3rd the comet appeared as a round
nebulosity of about the tenth magnitude, about 2' in

diameter, with a badly defined nucleus.—M. Moulin :

The terminal curves of balance springs. Influence of

terms of the second order.—E. Briner and A. Kuhne :

The mechanism of the formation of sulphuric acid in

leaden chambers. The authors have been able to

prove that pure dry nitrogen peroxide and sulphur
dioxide react at 60° C, sulphur trioxide being formed.
From the results of this experiment they discuss the

possibility of the direct oxidation of sulphur dioxide

to sulphuric acid in the leaden chamber.—J. A.
Urbain : Morphological modifications and floral

anomalies resulting from the suppression of the

albumen in some plants. .\ study of the modifications

in growth produced by removing the albumen from
the seeds of various plants. Edni. Bocquier and Marcel
Baudouin : The discovery and exploration of a pre-

historic submarine station at the mouth of the Vie, in

Vendee.—Paul Jodot and Paul Lemoine : The existence

of a fault on the right bank of the Loire near Cosne.

NO. 2291, VOL. 92]

September 15.—General Bassot in the chair.—E. L.
Bouvier

: New observations on the larval development
of the spiny lobster (Palinurus vulgaris). (See
N.WURE, August 21, p. 633.)—Jules Andrade : The re-
gulation of a marine chronometer with four spirals.

—

Georges Claude : The drying of air to be liquefied by
cooling. The difficulty of removing water by cooling
in the ordinary heat exchanger is discussed. This can
be surmounted by making the expanded gas circulate
through the tubes of the exchanger instead of round
them, whilst the compressed air circulates round the
tubes, the path of the compressed air being composed
of horizontal elements. The liquid water can be re-

moved from the bottom without difficulty, and it is

only at the end of fifteen to twenty-four hours that
stoppages are produced by the hoar frost ; a second
exchanger is then substituted. The cost is very small
compared with chemical methods of drying, and the
apparatus has already been used in apparatus for the
production of pure nitrogen on the large scale.—MM.
Taffanel and Le Floch : The combination of gaseous
mixtures and temperatures of inflammation. The
combustible mixture is introduced suddenly into a
vessel, the walls of which are at a known tempera-
ture, the combustion being recorded by a self-recording
manometer. Results are given for mixtures of air
with methane, hydrogen, carbon monoxide, acetylene,
ethylene, pentane, and finely divided oil.—Maurice
Durandard

: The amylase of Rhizopus nigricans.

Cape Town.
Royal Society o( South Africa, August 20.—Dr.

J. K. E. Halm in the chair.—E. J. Goddard : The
significance of the position of the genital apertures in
Hirudinea. The number of somites entering into the
constitution of the Leech body is, according to one
school, thirty-three, according to another thirty-four.
This constitution holds good except in the doubtful
exceptions of AcanthobdeHa peledina (Grube) and
Semilageneta (Goddard). The ancestral stock from
which the Hirudinea arose must have been Oligo-
chsetan and aquatic in nature, and having a body of

33 or 34 somites. This ancestor must have been pro-
vided with setae, as indicated by AcanthobdeHa,
similar to those found in aquatic Oligochajta such as
Lumbriculidae, Phreodrilidae, S:c. Further investiga-
tion may reveal a close association between the dis-

tribution of certain archaic Oligochaetan families and
the origin of the Hirudinea.—E. J. Goddard : A
Phreodrilid from Sneeuw Kop, Wellington, South
Africa. A new form has been discovered on the Wel-
lington mountains. The ventral setae are typically
Phreodrilid in nature, but both are simple. Hence in

.Africa, which is apparently rich in Phreodrilids, all

the varieties of setae noted in the family are to be
found in the .African representatives.—G. C. Scully

and A. R. E. Walker : Note on Spodumene from
Namaqualand. The lithia-bearing mineral described
in this paper was collected by the authors near
Jackals Water, Steinkopf. .An examination of its

optical and other physical characters enables them,
with confidence, to refer it to the species Spodumene.
Quantitative chemical analyses of the mineral will

be made, the results of which the authors hope to
publish in a later paper along with a detailed account
of the associated minerals.

BOOKS RECEIVED.
Botanische Jahrbiicher fur Systematik, Pflanzen-

geschichte und Pflanzengeographie. Edited by A.
Engler. Band 50. Heft 2 and 3. (Leipzig and Ber-
lin : W. Engelmann). 14 marks.

Zeitschrift fur Wissenschaftliche Zoologie. Edited
by Prof. E. Ehlers. Band 106. Heft 3. (Leipzig
and Berlin: W. Engelmann.) 11 mark&
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Problem Papers. Supplementary to Algebra for

Serondary Schools. By Dr. C. Davison. Pp. 32.

(Cnmbridge : University Press.) Sd.

Canada. Department of Mines. Mines Branch.
The Nickel Industry, with Special Reference to the

Sunbury Region, Ontario. By Dr. A. P. Coleman.
Pp. viii + 206+ plates. (Ottawa: Government Printing
Bureau.)

Biology. By Dr. W. D. Henderson. Pp. 92.

(The People's Books series.) (London and Edinburgh :

T. C. and E. C. Jack.) 6d. net.

Sir Williams Huggins and Spectroscopic Astronomy.
By E. W. Maunder. Pp. 94. (The People's Books
series.) (London and Edinburgh : T. C. and E. C.

Jack.) 6d. net.

Spiritualism and Psychical Research. By J. A. Hill.

Pp. 94. (The People's Books series.) (London and
Edinburgh : T. C. and E. C. Jack.) 6i. net.

Entstehung der Welt und der Erde nach Sage und
Wissenschaft. By Prof. D. M. B. Weinstein. Zweite
.Auflage. Pp. vi+ii6. (Leipzig and Berlin: B. G.
Teubner.) 1.25 marks.
Die Dampfmaschine. By Prof. R. Vater. IL, Ihre

Gestaltung und Verwendung. Pp. vi + 99. (Leip-

zig and Berlin : B. G. Teubner.) 1.25 marks.
Memoirs of the Geological Survey. England and

Wales. E.xplanation of Sheet 339. The Geology of

the Country around Newton Abbot. By W. A. E.
L'ssher. Pp. vi+148 + iii plates. (London: H. M.
Stationery Office; E. Stanford, Ltd.) 35.

Visvakarma : Examples of Indian Architecture,

Sculpture, Painting, Handicraft. Chosen by Dr. A. K.
Coomaraswamy. Part v. 12 plates. (London :

Luzac and Co., Ltd.) 2s. 6d.

Die Kultur der Gegenwart ihre Entwicklung und
ihre ziele. Edited by Prof. P. Hinneberg. Teil iii.

and Teil iv. Pp. 84. (Leipzig and Berlin : B. G.
Teubner.)

Drapers' Company Research Memoirs. Biometric

Series ix. A Monograph on Albinism in Man. By
Karl Pearson, E. Nettleship, and C. H. Usher.

Part iv. Text. Appendices. Pp. iv+ 136+xxiii.

Part iv. Atlas. Pp. iv + lix plates. (London: Dulau
and Co., Ltd.) Text and Atlas, 2 is. net.

Department of Marine and Fisheries. Report of

the Meteorological Service of Canada, Central Office,

Toronto, for the year ended December 31, 1909. Pp.

xxi + s65 + 4 plates. (Ottawa.)
Handworterbuch der Naturwissenschaften. Edited

by E. Korschelt and others. Lief. 54 and Lief. 55.

(Jena : G. Fischer.) 2.50 marks each part.

Probleme der Entwicklung des Geistes. Die
Geistesformen. By S. Meyer. Pp. v+ 429. (Leipzig:

J. A. Barth.) 13 marks.
Quantitative Analysis in Practice. By Dr. J.

Waddell. Pp. vii+162. (London: J. and A.

Churchill.) 4s. 6d. net.

Practical Chemistry. By the late Prof. J. C.

Brown. Sixth edition edited by Dr. G. D. Bengough.
Pp. 78. (London : J. and A. Churchill.) 2s. 6d. net.

Report of the Commissioner of Education for the

Year ended June 30, 1912. Vol. i. Pp. xxvi + 647.

Vol. ii. Pp. xviii + 669. (Washington: Government
Printing Office.)

Fire Tests with Glass. Three Window Openings
filled in with " Luxfer " Electro-glazing by the British

Luxfer Prism Svndicate, Ltd., London. The Com-
mittee's Report.' Pp. 16. (" Red Books " of the

British Fire Prevention Committee, No. 182.) (Lon-

don : British Fire Prevention Committee.) 2s. 6d.

Practical Mathematics. By N. W. M'Lachlan. Pp.

viii + 184. (London : Longmans, Green and Co.)

2s. 6d. net.

A Medley of Weather Lore. Collected by M. E. S.
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Wright. Pp. 144. (Bournemouth: H. G. Commin.)'
2s. 6d. net.

The Modern Geometry of t^e Triangle. By \^'.

Gallatly. Second edition. Pp. vii+126. (London:
F. Hodgson.) 2s. 6d. net.

Medizinische Physik. By Prof. Dr. O. Fischer. Pp.
XX+1120. (Leipzig: S. Hirzel.) 36 marks.
The Upper Thames Country and the Severn-Avon

Plain. By N. E. MacNunn. Pp. 124. (The Oxford
Geographies.) (Oxford : Clarendon Press.) is. id.

DIARY OK SOCIETIES.
WEDNESDAY, October i.

Entomological Societv, at 8.—The Urticating Properties of Portkesia
simiiis, Fuess. : H. Ellrineham.

CONTENTS. p.\GE

Electrical Standards. By C. H. L 91
Trade Waste Waters . . 91
Engineerir.e; Manuals and Text-books 92
Diet and Health 93
Our Bookshelf 94
Letters to the Editor:

—

The SpecUa of Helium and Hydrogen.—Prof. A.
Fowler, F.R.S 95

The Elephant Trench at Dewlish—Was it Dug?

—

Clement Reid, F.R.S 96
Red-water Phenomenon due to Euglena.—Horace A.
Wager 96

Distanccof the Visible Horizon.—T. W. Backhouse;
Capt. T. H. Tizard, C.B., F.R.S 96

The Undagraph.— Dr. Otto Klotz 97
Geographical Distribution of Phreatoicus.—Dr. Chas.
Chilton 98

The Characters of Hybrid Larvae obtained by Crossing
Difi'erent Species of the Genus Echinus, (llliis-

traled.)—^. G. Newth 98
The " Gesellschaft Urania" of Berlin, (ll/uslraied.) 99
The Fauna of the Sandwich Islands. By Prof.

J. Stanley Gardiner, F.R.S loi
Sir W. N. Hartley, F.R.S. By E. C. C. B 102
Dr. Alexander Macfarlane. By Dr. C. G. Knott . . 103
Dr. Julius Lewkowitsch. By W. J. P 104
Notes 104
Our Astronomical Column :

—

Variable Nebula; 108
Comet (1913A) Metcalf 108
Comet I9I3( (Neujmin) 108
Annals of the Bureau of Longitudes 108
Spectrum of Wolf-Rayet Star D.M. + 30° 3639 . . . 109

The Berlin Meeting of the International Electro-
technical Commission . 109

Budgets of Certain Universities and University
Colleges in England and Wales no

The Piltdown Skull 110
The British Association at Birmingham. —Section C.
— Geology.—Opening Address by Prof. E.J. Garwood,
President of the Section in

University and Educational Intelligence 121
Societies and Academies 123
Books Received 123
Diary of Societies '

. . 124

Editorial and Publishing Offices :

MACMILLAN & CO., Ltd.,

ST. MARTIN'S STREET, LONDON, W.C.

Advertisements and business letters to be addressed to the

Publishers.

Editorial Communications to the Editor.

Telegraphic Address : Phusis, London.
Telephone Number: Gerrard 8830.



September 25, 1913] NATURE xliii

MINERALOGY-CRYSTALLOGRAPHY-

PETROGRAPHY-GEOLOGY.
Ask for our new

GENERAL CATALOGUE XVIIL
(2nd Edition)

for the use of Middle and High Schools and Universities.

Part I, 260 pages, no Illustrations.

'I his catalogue has been prep:»red with ihe view of making an exhaustive
I oni[)i]ariop of a.11 educa.tiona.1 Appliances for the teaching:
of Mineralogry and Geologry from a scientific as well as from
a practical point of view. All the subjects are treated typically, and
instructive specimens have been selected with the greatest care. A close

examination of the catalogue will show, that owing to its careful compo-
sition it gives the opportunity of procuring the most complete outfit for the
various schools foi instruction in and the study of ihe subjects named.

Catalogue No. t8, Part I, will be sent free on application.

Part II will appear within the course of the year.

(Collections and single specimens of Minerals and Fossils,
Meteorites bought and exchanged.)

Dr. F. KRANTZ,
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY.

Established 1833. Established 1833.

FOSSIL COLLECTION,
JAMES R. GREGORY & CO. having purchased the well-known
Collection of Silurian and Coal Measure Fossils, formed by
the late Henry Johnson, of Dudley, are prepared to sell the

Collection either separately or as a whole. Apply to

JAMES R. GREGORY & CO.,
.Ilineralof/ista, Jtc,

130 FULHAM ROAD, SOUTH KENSINGTON, S.W.
Telephone: 2841 Western. Telegrams: "Meteorites, London."

LIVING SPECIMENS FOR
THE MICROSCOPE.

Vo
Vorli

other
poma
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Simmance & Abady's

MICROMETER

PRESSURE & VACILM

GAUGE
indicates in thousandths of an inch,

where other gauges only show tenths.

Indispensable for accurate

experiments.

Made In suitable ranges to requirements.

SOLE MAKERS:

ALEXANDER WRIGHT & CO.

WESTMINSTER.

SCIENTIFIC INSTRUMENTS
OF ALL DESCRIPTIONS.

THe " HARRIS *'

SI»ECTR03VIETER.

A cheap and reliable Instrument specially designed for
Students' use.

Very strongly constructed so that it may be used by
elementary pupils without being put out of order.

PRICE £2 : 10 : Each Net.

Descriptive Pamphlet on application.

PHILIP HARRIS & CO., LTD

BIRMINGHAM

TOWNSON & MERCER.
(Established 1798),

"'"•

Manufacturers of Apparatus tor

CHEMISTRY, PHYSICS, MECHANICS,
BACTERIOLOGY, METALLURGY,

and all Science Subjects.

LABORATORIES FURMSHED AND COMPLETELY EQUIPPED.
Apparatus for Students' Use.

Sole Agents in the United Kingdom for

Becker's Sons', Rotterdam. Balances and Weights.

Agents for the Glassware of Josef Kavalier and Schott &Gen.
and Schleicher & SchuU's Filter Papers.

rnnlraclors lo the Hninp and Col..iii.il Depannienls of H.M. Government,
WarOmce, Iniii.! Office, Imperial CollpBe ol .Srience and Technology and
llie Ui.iversilifs and Principal Technical Inslilnlions, County CounciK, &c.

34 Camomile Street, London, E.G.

Students' Spectroscope

With 28 mm. dense flint prism on rotating base, pri.sin

easily removable, circle divided SfiO' with vernier

reading to 5 minutes, adjustable slit with comparisoii

prism, sliding adjustment allowing of movement in all

directions to suit position of light. Collimator and
Telescope can bo clampeil in any jjosition round the

divided circle. The whole can be raised or lowered

by means of sliding rod, fixed to extra heavy tripod

foot, weighing 41bs., which is also -fQ 1 A f\
furnished with levelling screws AtO Ivl vf

ExIraH from List of Spectroncopus {No. 54),

n copy of v'hirk vnll. be ftent on apjjHcation.

A. GALLENKAMP & Co., Ltd.,
19-21 Sun St., Finsbury Square, London, B.C.
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—
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IMEWTON & GO'S
" DEMONSTRATOR'S"
SCIENCE r
LANTERN. i'^^i

llluslraled Calaloguz

Post Free on request.

[
New

! Model.

V^ Vest Value
! for Monet)

\ ever yet

offered.

7 2 WIGMORE STREET, LONDON, W.

BECK'S FOCOSTAT LENS
(Hiscorrs patent).

This lens fits on to th
Mapping Pen or Needle,
(focostat). Those who h
glass or a lens on a stan
Be.ng fixed on the instri
moves with the instrum _

Entomologist, Zoologist, and the Draughtsman.

For Botany and Dissecting, complete with Needle
, and two special

ng Inst
^ — ._ always
hitherto used a watchmake; ..

11 appreciate the advantage of
' '-
— " '* '~ always in focus.

ble to the Bot

focus
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itself.

Scalpels
Draughts

/ith fine pointed Blades
nplete with Mapping Pen

Microscopes and Accessories

Microtomes and Accessories

Photomicrographic Apparatus

Projection Apparatus

Blood Counting Appliances

Aplanatic Pocket Lenses

Prism Binoculars and' Th^ealre

ETC.

Sectional Catalogues post free.

18 BLOOMSBURY SQUARE, W.C.

(A /e-.v doers fn the Brilish iMnsciiiii).

R. & J. BECK, Ltd., 68 CORNHILL, LONDON, E.C.

Negretti & Zambra's Latest

Autographic Rain Gauge,

The 'FERNLEY,'

provides frictionless action

without delicate mechanism,

very open rain and time

scales, and a chart with

uniform spacings.

For particulars, and explanation

of diagram, virite for pamphlet to

NEGRETTI v ZAMBRA
38 Holborn Viaduct, London, E.C.

City Branch : 45 Cornhill, E.C.

West End: 122 Regent St., W.
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DEPARTMENT OF AGRICULTURE
AND TECHNICAL INSTRUCTION

FOR IRELAND.
ROYAL COLLEGE OF SCIENCE FOR IRELAND.
The College is an Institution for supplying Advanced Courses of

Instruction in Science as applied to Agriculture and Industries, for training
Teachers for Technical and Intermediate Schools, and for carrying out
Scientific Research.
The Diploma of Associateship (A R.C.Sc.I.) is awarded to students who

have passed the Entrance Examination and have regularly followed a four
years' course in one of the following faculties or sections, and have pa sed
the College examinations in all subjects in the group in which ihey are
seeking a Diploma.

Faculties.—Agriculture ; Applied Chemistry ; Engineering.
Sections for Science Teachers.—Experimental Science ; Technology ;

Natural Science.

Students who show that they can profit by the courses of instruction can
attend, as Non-Associate Students, courses selected by them from any
portion of the curriculum, or maybe admitted to the laboratories for the
pursuit of special lines of scieniific study or research.

Z)(ra«—Professor G. A. J. Cole.

Physics Professor W. Brown; Dr. F. E. W. Hackett.
Chemistry ... Professor G. F. Morgan ; Mr. A. O'Fakrei.i.v.
Mechanicai

| professor H. H. Jeffcott ; Mr. J. Taylor.
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Arriculture / Professor J. Wilson; Mr. D. Houston;AgrieuUure ...-j j,^ q Stephenson.
Mathematics ... Professor W. McF. Orr.
Geology Professor G. A. J. Cole.
Botany Professor T. Johnson.
Zoology ... ... Professor G. H. Carpenter.

Particulars as to the progratnme of studies, fees, &c., may be obtained
from the Rpcistrar.
The SESSION 1913-14 opens on OCTOBER 7.

EAST LONDON COLLEGE
(UNIVERSITY OF LONDON).

FACULTIES OF ARTS, SCIENCE, AND
ENGINEERING.

FEES: TEN GUINEAS PER ANNUM.
NO ENTRY FEE AND NO REGISTRATION CHARGES.

Special fees anj facilities for Post Graduate
and Research Students in all Faculties.

M.A. CLASSES FOR MATHEMATICS.
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J. L. S. HATTON, M.A.

BOROUGH POLYTECHNIC INSTITUTE,
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CHEMISTRY DEPARTMENT.
Under the direction of C. Dor^e, M.A., D.Sc.

The Classes— Elementary, Advanced and Honours, Inorganic and
913.

Applied Chemistry have

Organic Cbemistrj —commence September

The following Special Evening C
also been arranged :

—
THE CHEMISTRY AND TECHNOLOGY OF THE

ESSENTIAL OILS.
Lectures and Practical Work, Wednesday, 7.30. C. T. Bhnnktt,

B.Sc, F.I.C.

THE CHEMISTRY AND MANUFACTURE OF
FOODSTUFFS.

Lectures, Monday, 7.30. E. HlNKS, B.Sc, F.I.C , and T. Macara,
F.I.C.

ELECTROCHEMISTRY. Wednesday and Friday, 7.30.

THE ANALYSIS AND VALUATION OF LAUNDRY
TRADE MATERIALS.

A Practical Course, Monday and Friday, 7.30. C. Dor4e, M.A., D.Sc
For full particulars apply to the Principal, C. T. MlLLls.

UNIVERSITY OF EDINBURGH.
ENGINEERING DEPARTMENT.

The next SESSION OPENS on OCTOBER 7. The Preliminary or
Entrance Examination is lield in September. The University provides
complete COURSES in CIVIL, MECHANICAL and ELECTRICAL
ENGINEERING, ciualifying for the degree of B.Sc. in Engineering, and
extending over- a period of three years. Paiticulars of the Entrance
Examination, Scbqlai ships. Fees, and Courses of Instruction, can be
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THE SIR JOHN CASS TECHNICAL
INSTITUTE,

JEWRY STREET, ALDGATE, E.G.

The following Special Course of Instruction will be given during the
Autumn Term, 1913 :—

COLLOIDS.
The Methods employed in their Investigation
and their Relation to Technical Problems.

By E. HATSCHEK.
A course of to Lectures and Demonstrations on the nature and

properties of Colloidal substances, of the methods employed in their
investigation, and of the bearing of Colloidal phenomena on Chemical
and allied Industries.

Tuesday Evenings, 7 to 8.30 p.m.

The fi'st lecture of the Course will be held on Tuesday, October 7,
at 7 p.m.

THE SIR JOHN CASS TECHNICAL
INSTITUTE,

JEWRY STREET, ALDGATE, E.C.
EVENING CLASSES IN METALLURGY.

Lecturer in Metallurgy C. O. Bannister, A.R.S.M., M.I.M.M.
Lecturer on Metals used in theCWESLEvJ, Lambert, Assoc.Inst.C.E.,
Motor Car Industry and- late Chief Metallurgist, Royal Gun
Metallography l^ Factory, Woolwich Arsenal.

Lecturer on Iron and Steel, I g p^T.,„,„ A.R.S.M.
Mining and Mine Surveying ... \

, ^

Elementary, Intermediate, and Advanced Metallurgy, forminR a graded
four years' curriculum. Special Ceurses on Assaying, Metallography,
including Pyrometry, The Metallurgy of Gold and Silver, The Metailurey
of Iron and Steel, Metak used in the Motor Car Industry, Mining, Mins
Surveying, and Mineralogy.

The Courses are suited to the requirements of tho>e engaged In Metal-
lurgical Industries, Assay Laboratories, and to those intending to lake up
Metallurgical work in the Colonies.

The Laboratories are open to students in the aflernoon for practical work.

For details of the Classes apply at the Office of the Institute, or by letter

to the PRINCfTAI..

COUNTY OF LONDON.
The Londin County Council invites applications for the position of full

time LABORATORY ASSISTANT (Woman) for the Botanical and
Chemical Laboratories at the County Secondary School, Putney. Candi-
dates should be between the ages of 18 and 21 years, and the commencing
.salary will be i8j. to 25.^. a wetk according to age, rising to 30J. .1 week.
The person appointed will be required to take up her duties in January,
1914. Candidates should applv by tetter to the Education Dfiicer, London
County Council Education Offices, Victoria Embankment, W.C, by Wed-
nesday, October 15, 1913, and should give full particulars of their age,
qualifications, and experience.
Every communication must be marked H.4 on the envelope. Canvass,

ing, either directly or indirectly, will be held to be a disqualification for

appointment. No candidate who is a relative of a member of the Advisory
Sub-Committee of the school is eligible for appointment.

JAMES BIRD,
Deputy Clerk of the London County Council.

Education Offices,

Victoria Embankment, W.C,
September 24, 1913.

UNIVERSITY OF ST. ANDREWS.
CHAIR OF CHEMISTRY IN UNIVERSITY COLLEGE,

DUNDEE.
THE UNIVERSITY COURT OF THE UNIVERSITY OF ST.

ANDREWS invite applications for the CHAIR OF CHEMISTRY in

University College, Dundee, fallen vacant by the death of Professor. Hugh
Marshall, D.Sc, F.R.S.

Letters of application, which must be accompanied by thirty printed or
type-wiitten copies of the letter of application and relative testimonials mu^l
be in the hands of the undersigned on or befote Friday, November 7.

Fuither particulais regarding the Chair may be obtained from the

ANDREW BENNETT,
The University, St. Andrews, Secretary and Registrar.

September 30, 1913.

UNIVERSITY OF ABERDEEN
NORTH OF SCOTLAND COLLEGE

OF AGRICULTURE.
It is proposed to appoint a BIO.CHEMIST for the RESEARCH

DEPARTMENT in ANIMAL NUTRITION. The salary will depend
on the qualifications and experience of the person appointed. Applications
from thoroughly trained and experienced investigators are invited to be
sent to the Secretaries, Joint Committee on Agricultural Research,
Marischal College, Aberdeen, from whom fuither information can be
obtained.
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THEORY AND PRACTICE OF CHEMISTRY.

(i) Service Chemistry: Being a Short Manual of

Chemistry and Metallurgy, and their Application

in the Naval and Military Services. By Prof,

v. B. Lewes and J. S. S. Brame. Fourth

edition, revised. Pp. xvi + 576 + vii plates.

(London: Edward Arnold, 1913.) Price 155.

net.

(2) Hundbuch der Arbeitsmethoden in der anorgan-

ischen Chemie. By Dr. A. Stabler. Erster

Band. Pp. xii + 786. (Leipzig: Veit and Co.,

1913.) Price 25 marks.

(3) Cours de Chimie Organique. By Prof. F.

Swarts. 2« edition revue et augmentde. Pp.

vii + 751. (Paris: A. Hermann et Fils ; Gand :

Ad. Hoste, 1913.) Price 15 francs.

(4) .Allen's Commercial Organic Analysis. .\

Treatise on the Properties, Modes of Assaying,

and Proximate Analytical Examination of the

Various Organic Chemicals and Products Em-
ployed in the Arts, Manufactures, Medicine, &c.

Volume vii. Fourth edition. Edited by W. A.

Davis and S. S. Sadtler. Pp. ix + 563.

(London : J. and A. Churchill, 1913.) Price

2 IS. net.

(i) ^T^EACHERS of chemistry in colleges of

\_ applied science, who nowadays are so

frequently requested to arrange specialised courses

in this science suitable to the needs of students

working chiefly at other subjects, will undoubtedly

be interested to learn how this problem has been

solved by the authors of this manual, now in its

fourth edition, after long experience in the teach-

ing of chemical science to naval officers. The

writers very rightly refuse to compile a Service

technology without first inculcating a knowledge

of the facts and laws governing the results ob-

tained in applied chemistry. At the same time,

they carefully select their illustrations so as to

arrest immediately the attention of the naval and

military student, for whom the work is primarily

intended.

Within the first dozen pages the topic of lique-

fied gases leads to a consideration of the pro-

duction of " artificial ice and cold storage both

on land and sea." The chemistry of galvanic

batteries includes a description of Leclanch^'s cells

used in firing torpedoes and submarine mines.

The subject of combustion brings in a reference

to the spontaneous ignition of coal on shipboard.

Special prominence is given to explosives. The

evolution of gunpowder is traced, and a concise

account is given of the taming of guncotton for
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use as a propellant. Special sections are devoted

to fuel problems, military ballooning, boiler in-

crustations, corrosion, protective paints, anti-

fouling compositions, and many other matters

arising out of Service vicissitudes.

From the doctrinal point of view, it would

obviate much confusion if the term " atomicity
'"

were employed exclusively to denote the number

of atoms in an elementary molecule, and not used

as a synonym for "valency." In this connection

it may be mentioned that sulphur vapour at

S00° C. is stated incorrectly to be hexatomic

(p. 322). It is doubtful whether the affinity of

the halogens for oxygen decreases regularly from

iodine to fluorine. The non-existence of per-

bromic acid and bromine oxides rather suggests

that bromine in this respect falls between chlorine

and fluorine (pp. 333, 34S)- These points, which

are open to criticism, are, however, of minor im-

portance, and the work contains so much new

material not generally found in chemical text-

books that the authors are justified in hoping that

the book may appeal to readers outside the circle

of Service students.

(2) This work, which is the first of five volumes

of a comprehensive text-book on working methods

in inorganic chemistry, is a noteworthy example

of the " integrated knowledge " now placed at the

disposal of chemists called upon to plan the

erection and organisation of laboratories for the

practice of this important branch of chemical

science. The information is characterised

throughout by a note of thoroughness, first-hand

knowledge being ensured by the author's col-

laboration with a staff of experts in difl"erent

branches of practical chemistry. In their efforts

to make every item of equipment purposive, the

writers take nothing for granted, and discuss in

detail such matters as the ample provision of

light and space round the laboratory building, the

ready accessibility of stairways and exits, the

storage in cellars of volatile liquids and liquefied

gases, and even the position of bicycle stands !

Certain illustrations of various shapes of retort

stands and specimen bottles might well be left

to the dealers' catalogues.

The varieties of glass suitable for chemical

purpose are fully discussed, and it may be noted

that the rare alkali metal rubidium has been

utilised in the production of a hard glass softening

only at 1000° C. Shenstone's pioneering efforts

in the production of silica ware are mentioned,

and further developments are suggested by refer-

ences to the use of zirconia and titania In the

fabrication of crucibles and refractory apparatus.

Considerable improvements have been recently

made in the manufacture of porcelain,^ and vessels

F
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of this material are now obtainable which with-

stand rapid fluctuations of temperature. The
section on the noble metals refers not only to

vessels of gold and platinum, but also to apparatus

constructed of rhodium, iridium, and tantalum.

The chemical and physical properties of the newer
alloys (duralumin, the ternary steels, &c.) are

reviewed. Scattered through the work are many
valuable recipes likely to interest the practical

chemist, as, for example, the use of aniline-black

as a stain for woodwork, various lutings and
cements for joining together chemical apparatus,

and a composition for filling holes in platinum

crucibles.

Special chapters are devoted to electrical fittings

and to the mechanical operations of pulverisation,

agitation, filtration, &c. The book affords a

striking testimony of the pre-eminence of Germany
in the newer industries which minister to the wants
of applied chemistry. Some noteworthy products

of British enterprise have, however, been over-

looked, and mention may be made in this connec-

tion of Fletcher's earthenware combustion furnaces

and Pilkington's glass screens with an embedded
meshwork of invar steel, which form such efficient

shields in working with explosive materials.

(3) In this text-book of organic chemistry the

author has given prominence to the development
of the theory of the subject, descriptive matter

being restricted to a few substances of industrial

importance. A chapter on chemical kinetics has

been added because the fundamental principles

of this branch of the science have been chiefly

verified in connection with organic substances.

From the outset stereochemical considerations are

introduced, and the facts of isomerism, multiple

linking, and ring formation are regarded from the

point of view of the tetrahedral carbon atom. The
constitution ascribed to double cyanides (pp. 174,

177) must, however, be regarded as obsolete, in

view of Werner's recent researches on coordination

compounds. The author omits all references to

original memoirs, and the work can scarcely be

recommended as a substitute for the larger English

treatises on organic chemistry.

(4) This work is the seventh volume of the

fourth edition of Allen's well-known treatise on
organic analysis. The book is divided into seven

sections, each of which is written by an expert on
the subject, the entire compilation not only serving

as a useful guide to the analyst, but forming also

a comprehensive treatise on the general chemistry

of the organic materials under review. The
present volume is largely devoted to nitrogenous

compounds either formed by the vital activities

of plants and animals or arising from the decay
of these organisms. In recent years considerable
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addition has been made to our knowledge of these

products, among which ma^ be mentioned the

alkaloids of ergot, cyanogenetic glucosides,

ptomaines, amino-acids, and purine derivatives.

One section is devoted to lactic acid, and another

to the bitter principles of aloes and hops, whilst

the concluding chapter is a useful monograph on
cyanogen and its derivatives. G. T. M.

SOME NEW ELECTRICAL BOOKS.
(i) Electrical Photometry and Illumination: A

Treatise on Light and its Distribution, Photo-

metric Apparatus, and Illuminating Engineer-

ing. By Prof. H. Bohle. Pp. xi-t-222.

(London: C. Griffin and Co., Ltd., 1912.)

Price I05. 6d. net.

(2) The Principles of Applied Electrochemistry.

By Dr. A. J. Allmand. Pp. xii + 547. (Lon-

don : Edward Arnold, 1912.) Price iSs. net.

(3) Electroplating : A Treatise on the Electro-

Deposition of Metals, with a chapter on Metal-

Colouring and Bronzing. By W. R. Barclay

and C. H. Hainsworth. Ppv viii-t-399. (Lon-

don : Edward Arnold, 1912.) Price 75. 6d. net.

(4) The Design of Alternating Current Machinery.

By J. R. Barr and R. D. Archibald. Pp. xvi +
496+ xvi plates. (London: Whittaker and Co.,

1913.) Price 125. 6d net.

(5) A Laboratory Manual of Alternating Currents.

By Prof. J. H. Morecroft. Pp. viii-f-247.

(London: Longmans, Green and Co., 1912.)

Price ys. 6d. net.

(6) La Telegraphic et la Telephonic Simultanees

et la Ti'ldphonie Multiple. By K. Berger.

Traduit par P. Le Normand. Pp. 134. (Paris :

Gauthier-Villars, 1913.) Price 4.50 francs.

(7) The BaudSt Printing Telegraph System. By
H. W. Pendry. Pp. iii-t- 147 + plates. (Lon-

don: Whittaker and Co., 1913.) Price 2S. 6d.

net.

(i) TOURING comparatively recent years there

\_y has sprung into existence a new branch

of science which is known, or knows itself, as illu-

minating engineering. The writer has a suspicion

that if the electrical engineer who handled lighting

problems had not been on the lookout for another

stick with which to beat his brother gas engineer,

and had not thought that stick was to be found

in the greater ease with which scientific measure-

ments can be applied to electric lamps, no such

science would ever have sprung into a definite and

separate existence. Be that as it may, the pro-

fession appears to be establishing itself with some

degree of firmness. The illuminating engineer

of theory is a man of unbiassed mind as regards

the particular illuminant he employs, provided he

attains his desired end in the most economical



October 2, 1913] NATURE 127

manner : a man who instals electricity in your

dinin<f-room, gas in your kitchen, acetylene in

your billiard room, and candles in your bedroom.

But the illuminating engineer of practice is

generally either a gas or electrical engineer with

his own particular axe to grind. So much is this

the case that he may show a marked preference

(against all sound illuminating engineering doc-

trine) for a particular species of illuminant in the

genus which he represents—as, for example, for

flame arc lamps against all other electrical

illuminants.

We do not know whether Prof. H. Bohle calls

himself an illuminating engineer, but at least he

has written a book (i) which claims in its sub-

title to be a treatise on illuminating engineering,

almost as if this were a mere appanage of elec-

trical photometry and illumination ; and, as one

of the latest works on the new science, we turn

to it naturally in the hope that it will more than

justify that science's existence. It is disappoint-

ing to find little, if anything, more than used in

our student days to be regarded as legitimately

within the sphere of electrical engineering. It is

disappointing, too, to find much inadequate treat-

ment and, we are afraid, insufficient knowledge.

Take, for example, the discussion of radiation

laws in chapter ii. This is far from clear, and
the statement on p. 21 : "Coloured bodies

absorb different parts of the impinged radiation :

consequently they will radiate different fractions

of black body radiations, according to the fre-

quency, i.e. according to the temperature," is, if

we understand the author's meaning rightly, not

correct.

The description of the manufacture of carbon

filament lamps in the same chapter must have been

obtained from some out-of-date account. The
criticism of the flame arc lamp on p. 97 is

equally behind the times. It is stated that "on
long winter evenings the lamps do not hold out

until the next morning, but must be recarboned

during the night." This is untrue of any flame

lamps except those specially designed for short-

hour lighting, and there are many flame lamps
now on the market, and have been for years, which
burn without recarboning for 70-100 hours, so

that it will be seen that the criticisms of the author,

who writes from Cape Town, would only be justified

at the poles. Flame lamps burning vertical car-

bons are actually commended for steadiness as

against lamps with inclined carbons, the exact

reverse being the case. We were not surprised

after this to find on p. 171 that the yellow flame

arc is described as " suitable for decorative illu-

mination," as apparently its only sphere of use-

fulness.
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We need not, however, labour criticism of details

such as these : it is only to be regretted that in

discussing such a progressive subject as the

manufacture and behaviour of electric lamps the

author did not take more pains to bring his in-

formation up to date.

It is of interest to turn to what may be regarded

as the more distinctly " illuminating engineering "

sections of the book. We are told in the preface

that this is a combined science of physics and
physiology, and emphasis is laid on the neglect

of the physiological side, which led us to expect

that this would be remedied by the author. The
physiological discussion in the book is, however, no

more than is usually to be found in similar works.

In truth, this plea for physiological investigation

is, in our opinion, frequently exaggerated. The
knowledge of a few elementary facts is necessary,

but beyond this physiological knowledge is not

needed, and it would be equally true to say that

it was required as part of the equipment of a good

tailor.

The last two chapters, " The Design of Reflectors

and Shades" and "Illuminating Engineering,"

show how little the new science really has accom-

plished. With a few exceptions, which existed

before the illuminating engineer had arrived, elec-

tric lamp shades are still, scientifically, as

chaotic as ever. The design of shades is, in

fact, for the most part, an art and should

continue to be so : if the illuminating engineer

ever succeeds in making it purely a science, he

will remove what is one of the recommendations

of electric lighting—that it lends itself to beauty

as well as to utility. The chapter on illuminating

engineering gives a number of directions for

different classes of lighting which the unbiassed

would admit are no more than a restatement of

the common-sense practice of years—almost cen-

turies.

We cannot omit reference to a novel procedure

in the numbering of figures and equations. Thus

the fifth figure in the fourth chapter is numbered

Fig. 4.05 : this is intended to facilitate reference.

It has quite the contrary effect and we trust will

not be imitated.

(2) Dr. Allmand's treatise is one of the most

comprehensive and at the same time one of the

best treatises on applied electrochemistry that we

can call to mind in the English language. The

first part, covering fourteen chapters and 194

pages, deals with the theoretical side of the sub-

ject. To write a complete exposition of the

theoretical side of electrochemistry, it would

almost be necessary to write a complete chemical

treatise coupled with a much shorter discussion

of the fundamental electrical phenomena. It is
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essential, therefore, to assume a certain amount
of chemical knowledg-e in the reader, and we are

inclined to think, on the whole, that Dr. Allmand
has not assumed too much.

It must be remembered however, that the

student who approaches this subject from the

electrical side is often seriously lacking in chemical

grounding and, complete though Dr. Allmand 's

treatment is, we could not help feeling at times

that the chemical reasoning and illustrations would
be above the heads of many readers. This argu-
ment must not be given undue weight, as it is

open to all who care to study the subject thor-

oughly to supplement the volume by the reading of

other chemical and physico-chemical works, a
matter which is greatly facilitated by the copious
references to current literature and the biblio-

graphical references at the end of each chapter. By
the time the student has thoroughly mastered the
theoretical discussion in the first part of the book
he will be in a position to understand properly
the reactions and phenomena involved in the
various practical applications to which the second
part is devoted.

The " special and technical " part of the work
opens with two chapters on primary and secondarv
cells respectively. The treatment here is neces-
sarily brief—whole volumes have been written
dealing with each of these subjects—but it is

clear and covers the more important points. An
interesting discussion of the "fuel cell," a cell in

which coal, or some simple derivative from coal
such as carbon, or CO, is used to generate elec-

trical energy, concludes the chapter on primary
cells. There follow chapters on the electro-metal-
lurgy of the principal metals, and on electrolytic

bleaching, etc., and in chapters xxiv. to xxvi. the
more important electro-thermic processes are dis-
cussed. The last two chapters deal with the
oxidation of atmospheric nitrogen and the pro-
duction of ozone.

.Although, owing to natural conditions, this

country is not to the fore in electrochemical and
electrothermal development, the field for English
engineers is not confined to England. There is

good reason to hope, moreover, that the future,
and very possibly the near future, will see much
greater advances in this direction in England than
one would have anticipated a few years ago. It

is becoming more evident every year that not only
is water power not an indispensable adjunct to

electrochemical enterprises, but that other sources
of power may possess decided advantages. The
appearance of so thoroughly sound a treatise as

Dr. .A.llmand's is therefore very much to be
welcomed. .

(3) Messrs. Barclay and Hainsworth have set
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out to write a thoroughly up-to-date handbook
for the practical electroplater, and have succeeded

admirably in realising their aim. Rightly insist-

ing that even the most practical of practical men
cannot in these days work without a more or less

thorough groundwork in the theoretical side of his

subject, they have devoted the first six chapters

of their book to a succinct but thoroughly sound
exposition of the fundamental chemical and elec-

trical principles. These are treated in a manner
well suited to the scope of the book, the elementary

knowledge assumed being such as can hardly fail

to be possessed by anyone seriously attempting

to study the volume.

After two chapters dealing with plant and ap-

paratus and preliminary processes such as clean-

ing, etc., the remaining chapters deal with the

deposition of the various metals. Each of the

more important metals is considered separately,

and in each case the theoretical explanation of the

various reactions involved is not forgotten. The
composition of the various depositing baths

having been considered from this viewpoint, the

methods of making them up and the details of the

actual electroplating process are dealt with. Th-
book covers the deposition of all the metals of

importance industrially and also of many the

deposition of which has a very limited application.

We can thoroughly recommend the book either

to the practical electroplater or to the student

anxious to familiarise himself with the details of

a process of great commercial importance and

great historical interest.

(4) Messrs. Barr and Archibald's volume on
alternating current machinery is an advanced

treatise suitable for the use of senior students and

those actually engaged in the design of such

machinery. The whole field is well covered : after

preliminary chapters on complex wave forms and

insulation, the subject of transformer design is

dealt with in three chapters. These are followed

by eight chapters on alternators and three on

rotary converters.

(5) Mr. Morecroft's book is a collection of

laboratory experiments designed to elucidate the

more important current phenomena. We are glad

to see that a method too frequently followed by

the writers of such laboratory notes, that of con-

fining the text to the merest statement of instruc-

tions, has been avoided and a clear exposition of

the significance of the experiment has been given

in each case. Although this may render the book

less convenient for actual use in the test-room,

it gives it much higher educational value.

(6) and (7) These two books deal with specific

developments in the field of telegraphy and

telephony, and may be regarded more as mono-
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graphs for the specialist than as treatises for the

general student. The detailed investigation of the

more intricate teleg-raph systems is, in fact, prob-

ably outside the range of the general electrical

engineer's ambitions. M. Berger's book is thi'

more comprehensive of the two, not only because

it deals with a somewhat wider subject, but also

on account of the broader method of treatment

which has been adopted. The subject is handled

more theoretically, and there is very little purely

descriptive writing. M. Pendry, on the other

hand, deals mainly in description, and the book
lacks something from the absence of the theoreti-

cal side. The descriptive writing is, however,

clear, and numerous illustrations help to the

better understanding of a very complex subject.

Maurice Solomon.

IHE TEACHING OF PSYCHOLOGY.
(i) The Learning Process. By Prof. S. S. Colvin.

Pp. XXV -(-336. (New York: The Macmillan

Co.; London: Macmillan and Co., Ltd., 1911 )
Price 5^. 6d. net.

(2) Introdtcction to Psychology. By Prof. R. M.
Yerkes. Pp. xii + 427. (London : G. Bell and
Sons; New York: H. Holt and Co., 1911.)

Price 6s. 6d. net.

(3) Experiments in Educational Psychology. By
Dr. D. Starch. Pp. vii+183. (New York : The
Macmillan Co. ; London : Macmillan and Co.

,

Ltd., 191 1.) Price 45. net.

(i) -pROF. COLVIN 'S book is written from

L the point of view of " thorough-going

functionalism and pragmatism." "All learning,"

we are told, "both expresses itself through ad-

justment and is acquired through adjustment."

Now it is possible to give too narrow a meaning
to the term adjustment. The solving of a problem,

however theoretical, is adjustment in the impor-

tant sense. That movement, on the other hand,

is not the one thing needful has been made evident

once for all by Mr. Squeers' pedagogic system :

—

" W-i-n-d-o-w, window, go and clean it." In

short, the essential thing is that every piece of

school work should be capable of being felt as a

stage in the working out of a problem.

Prof. Colvin, it is true, does not definitely

commit himself to too narrow a use of the term
;

indeed, in places he clearly guards himself against

it. Yet one cannot but feel that these passages

come rather as qualifications than as explanations

of other earlier ones.

One problem which lends itself particularly well

to treatment from this functional point of view

is that of the expression and suppression of deep-

seated emotional and conative tendencies. .\n
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I interesting account Fs given of some of Freud's

main positions, and sympathy is shown with the

viev/ that the attempt simply to suppress funda-

! mental instincts is apt to be disastrous rather than

merely futile. The problem of sex education is

recognised, and the possibility faced that child-

hood may not be so completely asexual as has

been supposed. That the existence of any problem
has been so completely ignored is certainly

strange, but, as things are, is perhaps hardly an

unmixed evil. The child has in this domain at

least been spared the interference of the many
well-intentioned, the parents, parsons, and peda-

gogues, who would otherwise surely have rushed

in, fearing to tread as little as any bull in a china-

shop.

Many other topics are interestingly and instruc-

tively discussed—the economy and technique of

learning ; the main results of recent work on testi-

mony ; the problem of the transfer of training ; the

comparison of child and adult as to memory and
reason ;

" hard " versus " soft " pedagogy, and
so on.

The book is clearly written, and gives, without

ostentation, a large amount of information based

upon modern experimental work.

(2) The most original feature of Prof. Yerkes'

book is its scope and arrangement. It is intended

to be an introductory outline as distinguished from

a manual, that is, to arouse interest and indicate

the problems with which psychology deals rather

than to give a systematic account of the main
facts and theories. It has the defects as well as

the qualities of this plan. On one hand it con-

tains much interesting material not commonly to

be found in elementary books. On the other, its

treatment is of excessively varying thoroughness.

Excellent features are the texts which head each

chapter, consisting of quotations, often of some

length, from some more advanced book or clever

piece of research, and the practical exercises, in-

tended, however, exclusively for class work, with

which the chapters end.

Special topics of which the treatment seems less

satisfactory are : the difficult question of the exact

theoretical difference between introspection and

"external perception"; the criticism of the "tri-

partite division " of consciousness ; the use of

"sentiment" in the sense of "an emotion which

attaches itself to a particular object." A sentence

on the final page is apparently incomplete.

(3) Prof. Starch's little book aims at providing

a course of experiments in educational psychology

for a small class, the work to occupy two hours

weekly through one semester. For its purpose it

seems to be excellent, though the verbal material

of the experiments, having been selected from an
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American point of view, occasionally requires

adaptation for English students, e.g., some of the

test words in the chapter on apperception. This

would be of little consequence were it not that

the actual pages of the book are intended to be

used in the experiments. In spite of this draw-

back, however, it will be found extremely useful

by anyone in charge of, or wishing to form, an

experimental class of the kind indicated.

AVIATION DYNAMICS.
(i) La Thdorie de I'Aviation, son application a

I'Aeroplane. By Robert Gaston. Preface de

Maurice Farman. Librairie des Sciences a^ro-

nautiques. (Paris : F. Louis Vivien.) Price

1.50 francs.

(2) Aeroplanes in Gusts. Soaring Flight and the

Stability of Aeroplanes. By S. L. Walkden.
Pp. XV +188. (London: E. and F. N. Spon,

Ltd., 1912.) Price 7s. 6d. net.

IT is remarkable how many books have been

written in connection with problems on

aviation in which the principles of elementary

dynamics have been ignored, misinterpreted, or

otherwise misunderstood in a way that no candi-

date for an intermediate B.Sc. examination would
believe to be possible. These two books afford

excellent examples of this disregard of elementary

principles.

(i) M. Robert Gaston, who has a highly flatter-

ing preface from Mr. Maurice Farman, finds that

if a body is allowed to fall and then stopped at

intervals of one second, its average velocity will

be 4"9 metres per second (with g — g'8i m/s-). If

stopped more frequently its average velocity will

be less, until we come to the case when it is being

stopped at every instant

—

i.e. continually sup-

ported—when its average velocity is nil. Having
definitely proved this, he contradicts himself by
saying that to maintain a body in the air an up-

ward velocity of 4"g metres per second must be

imparted, so that if the weight is W kilograms,

the rate of working must be 4"9TF kilogram
metres per second. If he had adopted a minute,

instead of a second, as unit of time, he would have
found that the work required was /^'gW x 60^

kilogram metres per minute, or sixty times his

estimate ; similarly, by taking an hour as unit

he would have found a result 3600 times as great

as he has estimated. Can anything be more
absurd? Yet Maurice Farman congratulates him
on the clearness and simplicity of his book !

(2) Mr. Walkden's main theme is based on a

complete misunderstanding of the physical signi-

ficance of the law of composition of accelerations.
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He measures the effect of a gust of wind by the

accelerations of the air particles relative to the

aeroplane, and by compounding this acceleration

reversed with gravity he gets what he calls the

resultant relative gravity. But the result means

nothing at all.

The only effect which a gust of wind can have

on an aeroplane is due to the pressures of the

air on the surfaces and other parts of the aero-

plane. These are in general functions of the rela-

tive velocity components of the air rather than

the accelerations. The best that Mr. Walkden's

method can do is to determine their rates of

increase, not their actual values. To solve the

problem of the aeroplane in gusts it is necessary,

in the first place, to determine the six force and

couple components of the air pressures as functions

of the six components of relative linear and angular

velocity of the aeroplane, and, having done this,

to investigate the six equations of motion of the

aeroplane under the action of these forces and

couples. This book does nothing towards solving

this problem, and, on the other hand, the appear-

ance of such books is calculated to deter competent

mathematicians and physicists from attacking such

problems.

OUR BOOKSHELF.
Didaktik der Himmelskunde und der .istro-

nomischer Geographie. Verfasst von Dr. Alois

Holler. Pp. xii+414. (Leipzig and Berlin:

B. G. Teubner, 1913.) Price 12 marks.

This is the second volume of a useful series of

handbooks which is appearing under the general
title of " Didaktische Handbiicher fiir den Realis-

tischen L'nterricht an Hoheren Schulen," and
arranged by Professor A. Hofler of Vienna and
Professor F. Poske of Berlin. This volume fol-

lows that from the pen of the first named, which
dealt with mathematical instruction, and its object,

like its predecessor, is to reform the teaching of

astronomy and astronomical geography in the

schools. The volume is essentially for teachers

and displays a graduated series of courses of in-

struction for students commencing when eleven

years old and finishing at eighteen. The book
is divided into four stages, each stage arranged
to cover two years of the student's training. The
author strives at great length to impress on the

teacher the importance of leading the students to

observe for themselves as much as possible, and
to show them simple experiments whenever the

opportunity arises.

No pains seem to have been spared to provide

the teacher with numerous references to works
that may be consulted by him, and to draw his

attention to numerous points which are not often

sufficiently clearly explained to the youthful

student.

While the full course here suggested would be
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difficult to carry out under the conditions of educa-

tion in this country, our teachers could neverthe-

less, provided they are sufficiently well conversant

with the German language, gather a large amount
ol' useful hints, even if only from the method
of treatment of the material. For use in Germany
we have no doubt that the teachers will hail

gladly the appearance of this volume, and the

distinguished list of co-workers with Prof. Hofler

is sufficient indication to stamp the volume as

one of a high order.

Einfuhrung in die Agrikulturmykologie. By Prof.

Dr. A. Kossowicz. i. Teil : Bodenbakterio-

logie. Pp. vii-i-143. (Berlin: Gebriider Born-

traeger, 1912.) Price 4 marks.

,. Prof. Kossowicz is to be congratulated on

f having condensed into such a small book a review

of the chief publications on soil mycology. The
book partakes, in fact, more of the nature of an

introduction to the literature of the subject than

to the subject itself. The mere enumeration of

the various workers for and against a hypothesis,

without any criticism from the author, is not

calculated to afford much help to a beginner. The
subject-matter is divided into sections dealing

with the part played by bacteria in the cycle of

the elements carbon, oxygen, hydrogen, nitro-

gen, sulphur, phosphorus, and iron; the mycology
of soil ; the mycology of manure ; and the influ-

ence of the manurial treatment on the micro-flora

of the soil. For such a small book the biblio-

graphy is very comprehensive, constituting, as it

does, about one-fourth of the total number of

pages. The book is well illustrated, and as a
short work of reference ought to prove of value

to agricultural chemists and mycologists.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible Jor

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.]

The Piltdown Skull.

It had been my intention not to add anything
further in print to my preliminary note (Quart. Journ.
Geol. Soc, vol. Ixix., 1913, p. 145) on the cranial cast
obtained by Dr. Smith Woodward from his recon-
struction of the Piltdown skull until I was in a posi-
tion to make a full and comprehensive statement as
to the precise significance of the information afforded
by the cranial fragments as to the kind of brain
possessed by the earliest known human inhabitant of
Britain. But, although my investigations are now
sufficiently advanced to permit me to undertake the
writing of my report, it will be some months before
it can be published ; and in the meantime it is most
undesirable that the present widespread misunder-
standings should be allowed to breed further trouble
and confusion for those who are interested in the
elucidation of Mr. Charles Dawson's momentous dis-

coveries.

Recent events have made it difficult for those who
have relied wholly upon what has appeared in print

to form any accurate conception of the meaning and
import.Tnce of the Piltdown skull-fragments. It is

quite certain that they afford the first evidence wc
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have obtained of a hitherto unknown group of the
Hominidse, so fundamentally distinct from all the
early fossil men found in Europe as to be worthy of

generic distinction—a "dawn-man" of a very primi-
tive and generalised type. Certain features are so

clearly ape-like as definitely to confirm the generally
admitted kinship to the .African anthropoid apes, as
well as to distinguish Eoanthropus sharply and clearly

from all other human remains. In other respects,

however, there is a closer resemblance to the features

of modern man than is found in the specialised group
of Neanderthaloid palaeolithic men. This curious

association of features is not paradoxical, as some
people pretend. /The small and archaic brain and
thick skull are undoubtedly human in character, but
the mandible, in spite of the human molars it bears,

is more simian than human. So far from being an
impossible combination of characters, this association

of human brain and simian features is precisely what
I anticipated in my address to the British Association

at Dundee (Nature, September 26, 1912, p. 125),

some months before I knew of the existence of the

Piltdown skull, when I argued that in the evolution

of man the development of the brain must have led the

way. "The growth in intelligence and in the powers
of discrimination no doubt led to a definite cultivation

of the aesthetic sense, which, operating through sexual

selection, brought about a gradual refinement of the

features." Just as the young child still uses its teeth

for purposes of attack, so in the dawn of human
existence teeth suitable for offensive purposes were

retained long after the brain had attained its dis-

tinctively human status and had made the hands

even more serviceable instruments for attack.

That the ape-like conformation of the chin region

signifies the inability to speak is surely a patent

fallacy. .Articulate speech must have come while the

jaws were still simian in character ; and the bony

changes that produced a chin were the result mainly

of that process of refinement to which I have already

referred, to the reduction of the teeth, which was

part of the same process, and, quite in a minor degree,

to that process of growth and specialisation of the

genio-glossi muscles which resulted from their use in

speech. .,

.\ great source of misunderstanding will be got rid

of if these obvious facts and the considerations based

upon them be admitted.

In conclusion, I mav answer many questioners by

affirming that I still hold to every word of my pre-

liminary note published in the Quarterly Journal of

the Geological Society, as well as of the staternents

made in my lectures delivered before the Royal Dublin

Society and the Manchester Literary and Philosophica

Society last winter, and also to the facts demonstrated

in my exhibit at the Royal Society's soiree in May.
^

G. Elliot Smith.

University of Manchester, September 23.

Solar Electrical Phenomena.

In a lecture last January to the Christiania .Academy,

Prof. Birkeland ' gave an interesting summary of his

recent researches on solar and planetary electrical

phenomena. He describes how in a study intended

to elucidate the evolution of celestial bodies he

examined the nature of the electric discharge taking

place in vacuo in a large discharge vessel from a

magnetisable globe serving as kathode. The experi-

ments, which were made under widely differing condi-

tions, were on a scale more ambitious than anything

hitherto attempted. Two vessels of 300 and 1000

litres' capacity respectively were employed. In the

larger of these the globe used was of 36 cm. diameter,

1 " De I'oriKine des mondes," par K. Birkeland, Arch. Sci. phys. et nat.

Genivt. Quatriime Periode, t. x.rxv., Juin, 1913.
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and discharges up to nearly half an ampere were

obtained. Some of the published photographs are

very remarkable. One of them showing the electric

corona and streamers round the magnetised globe

might easily be mistaken for a genuine photograph

of a typical solar eclipse. Many of the phenomena
of sunspots are also very strikingly imitated in the

experiments.
Birkeland proceeds to discuss the cause of the

general magnetic field of the sun, the fact of the

existence of which has been established by Hale.

He attributes it to induced currents circulating in the

interior of the rotating mass, which, he argues, can
only have a comparatively feeble electric conductivity.

He says {loc. cit. p. 540) :

—

"We know that electric currents circulating in large

globes formed of good electric conductors are of great

persistence. Lamb found that for a globe of copper

as large as the earth, ten million years would elapse

before the currents fell to i/e of their former intensity.

The induction effects produced by electric rays

emanating from sunspots may therefore give rise to

currents of long duration if circumstances permit. It

is probable that as regards the sun, we shall be

obliged to suppose a somewhat feeble conductivity of

the gaseous interior, to the intent that the electric

rurrents created and circulating within it are reduced

with a fairly high rapidity and are transformed into

heat."

In a recent communication to the Royal Astro-

nomical Society,- the writer brought forward some
evidence deduced from laboratory e.xperiments, which
led to a contrary conclusion, namely, that the gaseous
matter composing the sun must be a highly conduct-
ing medium. The experiments of Kaye " and the

writer showed that carbon and a number of metals
emit on heating ionisation currents of a relatively

very high order of magnitude, and this in absence
of any external applied potential and at atmospheric
pressure. The currents are almost certainly carried

by swarms of negatively charged particles of relatively

considerable mass, the emissivity of the emitting sur-

face increasing very rapidly with increase of tem-
perature.

In the interior of a carbon-tube resistance-furnace
heated by alternating current, tne apparent gaseous
resistance of the order of megohms at 1400° C. fell at

the highest attainable temperature to a small fraction

of an ohm, due to the emission from carbon alone.

In one series of experiments where temperature
measurements were made, the conductivity increased
exponentially nearly two hundred-fold for each rise of

1000° C. Impurities such as iron and silicon, which
are generally present in ordinary samples of carbon,
may further increase the conductivity four or five fold

during the first heating of a new furnace. Though
influenced somewhat by the surrounding gas, the
emissivity appears to be invariably present in neutral
or reducing media. The experiments of King, briefly

referred to by Hale in his paper in the current
number of The Astrophysical Journal, show that

though the emissivity of carbon falls with increase of
pressure, it is still apparent at 20 atmospheres.

Seeing that the temperature of the sun is probably
between 5600° and 6000° abs. and that of those
elements shown to possess an appreciable electric

emissivity, carbon, and iron at any rate are present
in the solar atmosphere in considerable quantitv, it is

difficult to avoid the conclusion that the degree of

ionisation, and consequently of electric conductivity,

2 Harker, "On the Origin of Solar Electricity." Monthly Notices of
the Royal Astron. Soc, June, 1913.

•' Harker an4 Kaye "On the Emission of Electricity from Carbon at high
Temperatures." Proc. Roy. Soc. A. vol. Ixxxvi, igi2, pp. 370 to 396.

" On the Electric Emissivity and nisinlegration of Hot Metals." Proc.
Roy. Soc. A. vol. Ixxxviii, igrs, pp. 522 to 538.
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must be very high
;
probabU- at least as good as that

of the globe of copper considered in Lamb's computa-
tion.

The bearing of these conclusi<Mis on Birkeland 's solar

theory seemed worthy of some consideration.

J. A. Harker.
Teddington, September i6.

A New Aquatic Annelid.

About the middle of September I received from Dr.
H. F. Parsons, of Croydon, a fresh-water Annelid
which had been found in the water supply of Ring-
wood, Hants, and sent to the Local Government Board
for identification. It proved to be an immature but
very beautiful specimen of Rhynchelmis limosella,

Hoffm., a member of the Lumbriculidae. It is of

peculiar interest, inasmuch as it confirms a suspicion

expressed by Beddard in iSt)^. He remarks (" Mono-
graph of the Order Oligochasta," p. 215) that "the
genus Rhvnchelmis is, so far as our present know-
ledge goes, confined to the fresh waters of Europe.
. . . I have seen a specimen from some part of

England, but cannot give any details. I believe this

specimen to be in the Oxford Museum. There is

every probability that it is a native of this country."

I have collected annelids in almost every part of the

British Isles, but hitherto have never had the good
fortune to come across the species here named. It is,

therefore, very gratifying to be able to record it as

a new addition to our Annelid fauna.
HiLDERic Friend.

Pocklington, York, September 20.

MODERN ELECTROMETERS.
RECENT research on the electron and radio-

activity has necessitated so many refined

electrostatic measurements that much attention

has been directed to the design of electrometers,

and several different instruments distinguished by
their sensitiveness and convenience in working
have been devised. Two types have served as

the starting-points for modern improvements, the

first being the gold-leaf electroscope, and the

second the quadrant electrometer of Lord Kelvin

;

great progress has been made by bettering the

insulation, the sensitiveness, and the accuracy and
ease of observation, and further by important
modifications of design. Polished amber or

ambroid, a substance made from compressed frag-

ments of amber, is now generally used as insula-

ting substance, and for the first type of instru-

ment the deflection is now measured with a read-

ing microscope ; for the second the mirror and
scale is employed.
The gold-leaf instrument is used in many forms.

In a modification by Exner a leaf is fastened on
either side of a narrow, vertical, insulated metal
plate, while opposite each leaf is a metal plate

the distance of which from the central plate can
be adjusted, thus controlling the sensitiveness

;

for potentials of some hundred volts this is a con-

venient form. For higher potentials of thousands
of volts Braun's pattern, with a light rigid needle

pivoted a short distance above its centre of mass,

is much used. For very sensitive measurements
C.T.R. Wilson has recently modified the gold-leaf

electroscope in his so-called "tilted electrometer."

In this instrument a single hanging gold leaf is

attracted out of the vertical by an inclined insu-
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lated plate, which is kept charged at a constant

potential. On varying the inclination of the plate

by tilting the instrument, a position can be found

for which the leaf is only just in stable equi-

librium ; slightly increasing the tilt would cause

the leaf to fly over to the plate. In such a case,

as is well known, the sensitiveness of an instru-

ment is very high, a familiar example being the

suspended magnet galvanometer, in which, by

adjusting the field magnet, the controlling field is

so arranged that the magnet is only just in stable

equilibrium. The capacity of this instrument of

VVilson's is very small, and a reading microscope

attached to the stand enables accurate readings

to be taken. Fig. i shows in section the instru-

ment as made by the Cambridge Scientific Instru-

ment Co.
To avoid difficulties, known to all physicists,

which occur in working with a gold leaf, Wulf

Fig. I.—The tilted gold leaf electrometer.

has devised a very effective instrument, put on

the market bv the firm of Giinther and Tegetmeyer,

in wliich the leaf is replaced by quartz fibres

rendered conducting by sputtering with a thin film

of platinum in a kathode-ray tube. Two such fibres

hang side by side, loaded with a minute weight :

on being charged the fibres repel one another, and

the separation is read with a microscope. The
fibres give a very sharp image, and thus all diffi-

culty connected with reading by one irregular edge
of a gold leaf is avoided. The capacity is

smaller than that of the smallest leaf instrument,

and practically independent of the potential. The
sensitiveness never approaches that of the tilted

electrometer, but this instrument is excellent for

measuring potentials of either a few volts or a

few hundred volts, according to the fineness of

the fibres, the size of the weight, and other details

of construction. It fills the gap between the tilted

and the Braun electrometer, and is very conveni-

ent and portable. A somewhat similar design is

the Einthoven string electrometer, in which a

silvered quartz fibre is stretched between, and
parallel to, two metal plates, kept at a constant
difference of potential.
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The pattern of quadrant electrometer devised
by Dolazalek is so widely used at present that it

suffices to mention very briefly the improvements
introduced, the small dimensions of the needle and
quadrants, the quartz suspension, the amber
insulations, and the light needle of silvered paper,
rendered rigid by its peculiar form. Dolazalek
has, however, recently devised an instrument
differing in many important particulars from that
familiar to English physicists, which he calls the
binant electrometer, from the fact that the four

Flc. 2.—The b:

quadrants are replaced by two semicircular
" binants " ^ ; it is made by Herr Georg Bartels, of

Gottingen. This instrument has many advantages
over the quadrant pattern, and is being widely

used in Germ.iny, although at present it seems to

be unknown in England. The " needle " is a disc

formed of two semicircular segments of the thin-

nest sheet-aluminium, stiffened by means of

embossed ridges, and insulated from one another

with amber. The box which encloses them is like-

wise made up of two semicircular parts supported

on amber, arranged so that their line of separation

i s perpendicular t o

the line of separation

of the needle segments.

N'eedle and box are

not plane, but formed
from shallow concentric

spherical shells, the
centre of which coin-

cides with the point

of suspension of the

needle. Owing to this

simple device an oscil-

lation of the needle

does not bring it any nearer to the enclosing walls,

and the needle is stable at very much higher

potentials than in the case of the quadrant electro-

meter ; this form also lends increased rigidity to

the delicate needle. When in use, one of the

segments of the needle is charged positively, the

other negatively, by earthing the middle of the

battery used for charging; contact is made for

the one segment through the suspension, which is

an exceedingly fine Wollaston wire, and for the

other through a still finer coiled wire arranged

1 " Annalen der PhysiV," (iv) 26, iqoi. F. Dolazalek, " BinanleleVtto-

meter." Figs. 2, 3, and 4 are from this paper.
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in a similar way to the lower connection in a

moving-coil galvanometer. The binants of the

box are connected to the potential difference to

be measured.
Advantages of the instrument are the wide pro-

portionality between deflection to one side and
potential difference, and the large range of poten-

tial which may be given to the needle with satis-

factory results ; in addition we have the stability

of the needle already mentioned. The deflections

to one side are proportional to the applied

potential difference over a range seven times as

great as is the case when, with the quadrant
instrument, readings to both sides are taken.

This property has led to the construction of a

portable binant instrument with a pointer, which
can be used as a voltmeter, measuring directly

potentials to a fraction of a volt without passage
of current. If used idiostatically, the deflec-

tions are, of course, proportional to the square
of the potential, and, connected in this way, the

instrument measures alternating potentials very
effectively.

II

i
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air, are popular presentations of a hackneyed
theme, almost painfully familiar in this country,

where liquid air long since descended to the level

of a music-hall turn. But in parts ii. and iv. the

author deals in an interesting- and original way
with the theory and practice of actual processes

for the technical liquefaction of air, and its separa-

tion into oxygen and nitrogen. Naturally an
author must be allowed to tell his story in his own
way, and fight his battles over again, when these

battles have resulted in success, though almost
everyone may now be supposed to know that

working at — 200° C. does not confer upon liquids

any peculiar behaviour or render the separation of

oxygen and nitrogen from the air a problem essen-

tially different in its scientific principles from that

of the separation of alcohol and water in one of the

oldest of chemical operations.

The English translation certainly retains .to the

full the racy style of the original, but sadly needs
careful revision, especially in the mathematical
expressions. As many as six slips have been
noted, for example, on pp. 132-4. The units

employed should be defined to render them in-

telligible to English readers, and misleading con-

tractions like calorie for kilogramcalorie, and
Kgnis. for Kilogram-metres, avoided. In more
than one instance the real meaning of the author,

just where it is important, is obscured by some
slip or looseness of expression, as on p. 184,

where an improvement is stated to increase the

yield of liquid air in Claude's process by o"85

litre per H.P. hour, when apparently to o'S^

litre is intended. In a preface by D'Arsonval
yields of "finally o'95 litres per H.P. hour" in

Claude's process are referred to, but in the text,

apart from the above imperfect statement, we are

left in doubt as to the best that Claude has so far

been able practically to achieve.

Dealing first with the problem of air liquefaction

Claude's especial contribution is the solution of

the problem of expansion with external work,
following the suggestion made by Lord Rayleigh
so long ago as 1898. .As is well known, Linde's

and Hampson's processes depend only on the

"internal work," that is, on the relatively minute
cooling effect—the Joule-Thomson effect—pro-

duced on the expansion of an imperfect gas, like

air, due to the work done by the molecules in

increasing their distances apart against their own
feeble attraction. As in the whole of these pro-

cesses, the Siemens exchanger of temperature,
fifty-six years old, is employed, and enables this

cooling to be used regeneratively until ultimately

the liquefaction temperature is reached. But at the

expansion jet, or, at least, inside the exchanger,
just where it is emphatically not wanted, the

enormous mechanical energy of the escaping gas
is quantitatively reconverted into heat. The ex-

pansion is adiabatic, and temperatures, as in

Cailletet's apparatus, far below the liquefaction

temperature are instantaneously attained, but, in

distinct inferiority to Cailletet's simple process,

are not made use of because the work is quantita-

tively reconverted into heat inside the system.
At first sight, but at first sight only, it appears
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that an enormous improvement might be effected

in this direction, increasing the yield of liquid air

some ten times, and regaining thereby a substan-
tial proportion of the work employed in com-
pression. Lord Rayleigh 's suggestion was that

the air on expansion should drive a turbine, which,
however inefficient, could not fail both to increase
the cooling- effect and recover some of the power
employed.

Claude has successfully employed the energy of

expansion to do work in a compressed air motor
capable of working below — 100° C. We read
that " while the makers have troubles, which are
relatively frequent, with the ever well-known but
still somewhat barbarous _and brutal appliances
which air compressors are, they have, so to speak,
none at all with the new-born appliances, the ex-

pansion machines for liquid air." At first petrol

and even liquid air itself were employed as lubri-

cants in the cylinders of the compressed air

machines. Lubrication troubles seem, however,
now to have been entirely avoided, owing- to a

discovery (1912) of the unique properties of leather,

.which, after being suitably treated, preserves all

its good qualities at low temperatures. In the

present machines the pistons of the expanders are

provided with stamped leathers instead of metallic

rings, and do not require any lubrication. The
chief advantage of the system is that lower
pressures—40 atmospheres, the critical pressure of

air—can be employed, whereas the Linde and
Hampson processes depend on the use of a

pressure of 200 atmospheres. But the yield,

spoken of in the preface as finally 0-95 litre per

H.P. hour, is not very greatly superior. In the

Linde process a practical yield of o'6 litre per

H.P. hour is realised in large machines, which is

some three times better than in the Hampson
laboratory machine.
The evolution of Claude's system has many

points of interest. Exchangers are employed, and
the gas arrives at the expander at a temperature

of about — 100° C. Now if this process of ex-

change is carried too far, for example to

— 140° C, "the air which enters the machine is

not yet a liquid, but it is almost no longer a gas

;

its expansive properties are, so to speak, done

away with, and the external work of expansion

becomes detestable." Even were air a perfect

gas, it can readily be seen that the more it is

cooled before expansion the less energy it has to

lose when expanded, and the smaller the cooling

effect obtained. Enormously more of it is re-

quired to fill the cylinder the lower the tempera-

ture, whilst all the time the external work it can

do, and the cooling effect it can produce, are

steadily vanishing. But actually, at - 140° under

40 At., the volume is already only one-fourth of

that of a perfect gas. This, of course, though

Claude does nofsay so, is tantamount to admitting

that the defect in the "internal work" processes

in not utilising the energy of expansion is more
apparent than real, and that the advantages of

utilising the external work are to a large extent

illusory. The practical solution was found in ad-

mitting the compressed gas to the expander at a
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temperature as high as is consistent with the

attainment of a final temperaure below the critical

temperature. This is effected by passing the cold

expanded air at about — 140° around tubes sup-
plied by a T branch from the intake of the

machine, \.e. with air at 40 At. and at —100° C.

It liquefies part of this compressed air, and is

warmed up thereby to about —130°, at which
temperature it is admitted to the exchanger. A
further improvement is obtained, much as in

multiple expansion steam engines, by expanding
in stages and warming up the expanded gas in

between by making it circulate over coils filled

with air above its critical pressure.

Thus at the present time liquid air may be pro-

duced in large machines for an expenditure of

power perhaps one-fourth to one-fifth of that re-

quired in the Hampson simple laboratory machine,
but it must still be regarded as a somewhat ex-

pensive and troublesome commodity to base a

process upon. Naturally the question arises how
it is that such great results may be confidently

anticipated of its use. It has already displaced

all other processes for the production of oxygen
and nitrogen on a large scale, and, in the same
field, the preparation of pure hydrogen and carbon
monoxide from water gas offers no insurmount-
able difficulty. The industry can supply oxygen
to-day, in plants of 1000 cubic metres per hour, at

o' 2d. per cubic metre, and this means that to

burn coal in pure oxygen rather than in air would
increase the cost of the fuel only some four times.

The saving in certain cases, through not having
to heat at the same time a mass of nitrogen at

least two and a half times greater than that of

the coal and oxygen together, is evident. But
this to-day's figure gives no conception of what
could be done if chemists really set themselves to

separate the oxygen and nitrogen of the atmo-
sphere before use, even in such common processes

as the combustion of fuel. It can be stated con-

fidently that the cost of the oxygen would not

exceed that of the coal, without taking into

account the possible use of the nitrogen produced

at the same time. When it is considered how all

industrial chemistry has been based upon the

necessity of taking oxygen always diluted with

some five times its volume of nitrogen, the revolu-

tion in methods that these facts suggest is

obvious. A blast furnace, for example, consum-
ing oxygen instead of air, would be very different

from the present affair.

The reason why the liquefaction of the atmo-

sphere and its subsequent rectification holds out

such great industrial possibilities, in spite of the

somewhat expensive character of liquid air, is, of

course, that the cold is used regeneratively.

There is an apparatus into which air at ordinary

temperatures passes, and out of which oxygen and

nitrogen, at a few degrees only from that tem-

perature, issue. In other words, the losses of

cold through the issuing gas being at slightly

lower temperature than the entering gas are so

small that, in the rectification of thirty litres of

liquid air into its components some twenty-nine

litres would be' recovered. Actually, there is a
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very slight expenditure of power required,

amounting theoretically to o'l H.P. hour per
cubic metre of oxygen separated. In addition,

the losses through heat enfering the well-insu-

lated apparatus from outside must be considered,

but these, naturally, are the smaller the larger the
scale of operations. The yield of pure oxygen,
the nitrogen being left with 2

"4 per cent, of

oxygen, per H.P. hour is, for a plant of 50 cubic
metres per hour, about i cubic metre ; of 100
cubic metres per hour, i'2 cubic metres. For
larger plants i'5 cubic metres is confidently pre-

dicted. For the purpose of the industries fixing

atmospheric nitrogen, naturally, great purity of

the nitrogen rather than that of the oxygen is

aimed at, and in these a purity of gg'g per cent,

can be realised, the oxygen testing some 80 per
cent.

Space does not permit any detailed discussion

of the factors which have enabled the older Linde
process to compete successfully, and now to co-

operate with, the newer processes utilising the

principle of external work, though, as admirably
set forth in this book, these are fascinating

enough. Nothing less than real genius could

have enabled Linde eighteen years ago to grasp
and work out the intrinsic possibilities of success

in the " internal work " method, which appears
theoretically to be so barbarously wasteful, or to

have designed the apparatus which, as Claude
remarks, strikes one at first sight like a coach
with five wheels. It furnishes a most interesting

example, in this region of topsy-turvy thermo-
dynamics, of how thoroughly the theoretical

aspect of a problem may change the more deeply

and completely it is examined.

(2) The volume by Prof. Marchis is comple-

mentary to the other, and does not deal with the

production of the extreme temperatures necessary

for the liquefaction of air. It gives a most read-

able and useful account of the science of refrigera-

tion as applied to the preservation of perishable

commodities. It is packed full of practical in-

formation about refrigerating machines and in-

sulating materials, the construction and manage-
ment of cold-storage chambers and ice factories,

and the preservation of the great variety of comes-

tibles dealt with nowadays, each of which requires

its special treatment if the best results are to be

attained. The book can be confidently recom-

mended as being in itself almost sufficient for an

engineer without experience to undertake this

field of work. At the same time, it contains much
recent information of general utility to all inter-

ested in the subject. A description of the recent

high-speed rotary compressors of M. Leblanc, with

vanes of ramie fibre, agglutinated by the solution

of acetate of cellulose in acetone, and running in

a casing with practically no play at a peripheral

speed of 500 metres per second, ends an abundantly

illustrated section dealing with the various types

of refrigerating machines. In the last two
chapters the special cases of the preservation of

meat and of fish are treated in detail. The

author combats the prevalent idea that cold storage



October 2, 1913] NATURE 137

tends to make food go bad more quickly when it

is re-exposed to the ordinary temperature. Cold

does not improve articles already commencing to

decompose; but, on the other hand, if scientifi-

cally carried out—that is, if the food is in excel-

lent condition to begin with, and is preserved with

all due precautions as regards the correct tem-

perature, its uniform maintenance, and the proper

hygrometric condition and frequent re-

newal of the air in the store-room, and
if the lowering and raising of the tem-
perature do not take place too sud-

denly—no harmful consequences follow

refrigeration. F. Soddy.

shows the relationship of the vegetation to the
geological features, and then groups vegetation
generally under the various types of "associa-
tions " before dealing with the particular plant-
associations of the district. The lists of species
then come as natural sequences to the various
"associations." A living interest is thus imparted
to a subject which in former times was presented

THE NATURAL HISTORY OF A
LONDON SUBURB.'^

THE increasing demand for works
on local natural history, of which

class of publication the present

volume is an excellent specimen,

must have been noted by workers in

science as a healthy sign of popular

awakening. But while in the eigh-

teenth century it was possible for

a Gilbert White to cover the whole
ground so far as concerned his own
district, the great development of

specialised knowledge in modern times

necessitates the cooperation of many
workers to produce such a volume as

that under consideration. Thus, in

addition to the opening chapter on
topography, by Messrs. Maynard and
Findon (the hon. sec. of the natural

history section of the society), there

are ten chapters by different authors

dealing respectively with the geology,

climate, plant-life (three chapters),

bird-life, mammals, &c., insects, mol-

luscs, and pond-life together with a

very useful bibliographical appendix.

A commendable feature of the

present work is the general introduc-

tory section heading many of the

chapters. By this treatment the reader

is enabled to pass from the general

to the special—a method which may be

condemned by some critics as an in-

version of scientific method but, in a

local natural history, has the distinct

advantage of enabling the general

reader and the would-be student to

realise that the local and restricted data

supplied by his own district fit in to the

larger and more comprehensive generalisations

which scientific observers have built up from de-

tailed observations over wider fields. The chapter

by Mr. A. G. Tanslev dealing with the vegetation

(chap, iv.) is a very good example of the treat-

ment referred to, as he begins with the ecology,
1 " H.-vmpstead Heath: It* GeoloECV and Natural History." Prepared

umler the Auspices of the Hampstead Scientific Society. Pp. 328+ xi plates+
J maps. (London ; T. Fisher Unwin, n.d.) Price loj. M. n^t.
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li.idgc 1 History.'

in the uninteresting form of a catalogue of names,

amounting, in fact, to nothing more than the

Statement of the occurrence of a certain species

in a particular district, without any relationship to

its environment or to its associates. The chapter

on the trees and shrubs (chapter v.), by Mr. Hugh
Bovd Watt, will surprise many readers as a revela-

tion of the extreme richness of the district, all
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the native English trees, and also a large number
of foreign species, finding the conditions suitable

for their growth. How long these conditions will

remain favourable is problematical, a remark which

applies also to Mr. Whitton's goodly list of some

300 species of flowering plants given in chapter vi.

The geology of the district is necessarily

"tame," but since Mr. F. W. Rudler is responsible

for that chapter (chap, ii.j, it is perhaps scarcely

necessary to say that it will be found both interest-

ing and instructive. The only regret is that the

author did not "let himself go" more freely in

discussing some of the generalisations which have

of late years been based upon the detailed study

of gravels and superficial deposits generally. In

connection with the climate of Hampstead (chap,

iii., by Mr. E. L. Hawke), it is of interest to

note that the sunshine record, as compared with

that of the city, more nearly approaches that of

Berkhamstead, which is tolerably clear of London
influence. Thus the total number of hours of

bright sunshine during 1910 was 1372, as com-
pared with 1348 at the HertfordsJiire station,

1 183 at Camden Square, and 993 at Bunhill Row.
So much for the effects of atmospheric pollution in

the City of London ! Bird-life (chap, vii.) is dealt

with by Mr. Herbert Goodchild, who gives a very

clear account of the particular conditions favour-

able and unfavourable to an avifauna. One of his

observations is very significant: "Adjoining the

heath are several private woods, a fdrm of owner-
ship which tends to the preservation of species

that might otherwise be lost to the district, since

in such woods and coppices the birds are safer

from molestation. As some of these woods adjoin

the public domain, an observer may see on the

latter many species of birds that mig'ht be driven

away if all the woods were public." The writer

of this notice has long ago come to the conclusion

that the preservation of open spaces solely from
the point of view of the " recreation and enjoy-

ment of the public " is in many cases quite the

reverse of a boon from the point of view of the

naturalist. Mr. Goodchild is, of course, an advo-

cate of the study of bird-life by the modern method—i.e. the field-glass and camera, and not by the

gun. It is fortunate for the district, also, that

it comprises the Brent reservoir, and that that

well-known observer Mr. J. E. Harting was a

former resident, and kept observations of the birds

for many years.

The chapter on mammals, fishes, and reptiles,

by Mr. Hugh Findon, will also surprise many
readers vi-ho are unprepared for the survival of

such a number of species within sight of the

metropolis. The existence of badger-earths, still

apparently tenanted, is certainly remarkable, but
here, again, the preservation of this notoriously

shy animal is due to the inclusion of the earths

(a figure of which we reproduce) in the private

grounds of Ken Wood, the owner of which estate

has always been a sympathetic conservator of

this interesting denizen. Dr. O'Brien Ellison's

chapter on insect-life serves to emphasise the com-
plaint so frequently made by entomologists in this
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country that local collectors so generally concen-

trate their attentions upon the Lepidoptera to

the neglect of other orders. There are surely more
than twenty-seven species olt Coleoptera in the

district, to say nothing of Hymenoptera, Diptera,

and Microlepidoptera. The list of Lepidoptera, by

the way, is marred by a number of misprints. It

only remains to add that there are chapters on
molluscs and on pond-life by Mr. Hugh Findon
and Mr. James Burton respectively.

The Hampstead Scientific Society has certainly

done good service in publishing this volume, which
is a typical specimen of the kind of work which
local societies should undertake. For a district

such as that dealt with—viz. within the three-

mile radius from the flagstaff on the summit of

the heath—a book like that before us is not only

of immediate utility, but is certain to acquire in-

creased value as time moves on and the influence

of urbanisation becomes more and more pro-

nounced. Already many of the species recorded
are taken from old publications, and are now
extinct. The general impression produced by the

perusal of the volume is one of marvel at the

persistence of so much that is "natural" in the

area described. R. M.

PROF. HUGH MARSHALL, F.R.S.

TD Y the untimely death of Prof. Hugh Marshall,
L' which took place in London on September 5,

chemistry has lost, at the early age of forty-five,

one of the nowadays comparatively few prominent
men who devoted their energies to the investigation

of subjects connected with the inorganic and
mineralogical branches of the science, and the
University of St. Andrews an active and useful

member of the professorial staff of Dundee
University College.

It is not a disparag'ement to say that Dr.
Marshall's moit brilliant discovery—that of the
persulphates, in 1891—was due to one of those
fortunate chances, not infrequent in science, where
experiments designed to elucidate a certain defi-

nite question lead to some new discovery of a
wholly different description and often of much
greater consequence ; for, no sooner was the

discovery made than its author was quick to

discern that substances of far-reaching importance
had fortuitously presented themselves to him and
to prosecute their examination with exceptional
vigour and success. The subject under immedi-
ate investigation was the oxidation of cobalt salts

by electrolysis in the then comparatively little

employed "divided " electrolytic cell, and on pass-
ing a current of electricity through " a fairly acid

solution of cobalt and potassium sulphates," with
a view to prepare potassium cobalt alum, small

crystals slowly separated, which proved on
analysis to consist of potassium persulphate. The
discovery of the persulphates at once brought Dr.
Marshall's name into prominence, while the
assiduity and skill with which he continued his

examination of them speedily marked him as a
rising inorganic chemist.
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Having a distinct leaning towards mineralogy
and crystallography, he devoted a considerable

amount of study to these subjects also, and pub-
lished several useful crystallographical papers ; but

inorganic chemistry claimed most of his attention,

and his later papers as a rule savoured more or

less of persulphates in some of their varied inter-

actions. Thus, either alone or in collaboration

with others, he published papers describing the

action of persulphates on iodine, silver salts, thio-

sulphates, &c. ; and the neat modification of Crum's
test for manganese, in which potassium per-

sulphate is employed as oxidising agent instead of

lead peroxide, was devised and elaborated into a

quantitative colorometric method by him. Other
papers dealt with thallic sulphate; rubidium,

caesium, and thallium persulphates; quantitative

analysis by electrolytic methods ; succinic acid and
succinates ; the compound of iodine with thiocarb-

amide, &c.

In addition to his chemical investigations he
found time to examine some technical subjects,

and his work upon the burning of mixtures of air

and light hydrocarbon vapour led to the perfecting

of the " PetroUte " safety incandescent lamp, for

which he was awarded prizes by the Edinburgh
Association of Science and Art, and the Royal
Scottish Society of Arts. He also devised a

simplified form of Bunsen burner which was parti-

cularly suitable for use by beginners in laboratory

practice. The Keith prize and gold medal for the

period 1899-1901 was awarded to him by the

Council of the Royal Society of Edinburgh for his

researches on persulphates. He was elected to

fellowship of the Royal Society in 1904, and to

the chair of chemistry in Dundee in 1908. ^^'ith,

to all appearance, many years for good work
still before him, Dr. Marshall was a man whom
inorganic chemistr)' could ill afford to lose.

Leonard Dobbin.

HOTES.
Relter's Agency is informed that Sir David Bruce

will leave England on November 1 for the purpose of

concluding his sleeping sickness investigations in

Central Africa. He will be accompanied by Lady
Bruce, who is herself a memoer of the Commission.

Sir David and Lady Bruce will sail in the Edinburgh
Castle from Southampton, and will proceed to Cape
Town, whence they will travel by train to Beira.

From that place they intend to go up the Zambesi
and Shire rivers to Lake Nyasa.

The Paris correspondent of The Times reports the

death of the toxicologist, Dr. Jules Ogier, at sixty

years of age. Our contemporary gives the following

particulars of Dr. Ogier 's career :—After some years'

work with Berthelot, during which period his writings

on arsenic and other poisons attracted considerable

attention, he was appointed director of toxicology at

the Prefecture of Police, where his work was of the

greatest value to justice. He planned most of the

large water systems in France, and his labours in

connection with the purification of drinking water
have been of great service to public health. He was

NO. 2292, VOL. 92]

in a way the creator of modern toxicological chemistry,

and his many works include a treatise which has
become a classic in that branch of science.

The seventeenth annual autumn foray of the British

Mycological Society was held at Haslemere on Sep-
tember 22-27, the Haslemere Educational Museum,
founded by the late Sir Jonathan Hutchinson, serving
as headquarters during the meeting. A well-arranged
programme of excursions was planned by Mr. E. W.
Swanton, and a large number of fungi were col-

lected, including many rare and interesting forms.
The mornings were generally devoted to the examina-
tion and arrangement of specimens, some of the
most noteworthy of which were :

—

Rhizopogon
rubescens, Hydnum inelalettcuin, H. Queletii, Sparassis

laminosa, Clavaria forinosa, Cortinarius bolaris,

Mycena crocata, and Sderotinia baccarum, and also

the Mycetozoa, Licea pusilla, Hemitrichia clavala,

Oligoneina nitens, and Diderma simplex. On
Wednesday evening, September 24, Mr. A. D. Cotton
(president for the year) delivered an address entitled
•• Suggestions as to the Study and Critical Revision
of Certain Genera of Agaricaceae," pointing out the
urgent need of critical work, and emphasising the
diagnostic value of certain microscopic characters.

Other members contributed papers, namely, Mr.
F. T. Brooks, on pure cultures of several Basidio-

mycetes and Ascomycetes; Prof. Buller, on the

hymenium-structure in Hymenomycetes ; and Mr. J.

Ramsbottom, on the history of the classification of

Discomycetes. In passing a vote of thanks to the

trustees of the museum, the hope was expressed that

the scientific and educational work hitherto carried on
there would be continued, and that it would be
possible to establish the museum upon a permanent
basis. The officers elected for 1914 were :—President,

Prof. A. H. R. Buller; vice-president, Miss G. Lister;

honorary secretary and treasurer, Mr. Carleton Rea;
the localities for the spring and autumn meetings
being the Forest of Dean and Doncaster respectively.

At a conference held on September 19 in the rooms
of the Linnean Society, Burlington House, Dr. A. B.
Rendle, F.R.S., gave an account of the inception and
activities of the plant protection section of the Sel-

borne Society, under the auspices of which the meet-
ing had been called, and outlined the various causes

at work tending to the diminution or extermination

of native plants in Britain—the building over of sub-

urban and rural districts, drainage of marshes and
bogs, smoke pollution, excessive collecting of rare

plants by botanists and their agents, the wholesale

digging up of both rare and common species by

hawkers, &c. A brisk discussion followed regarding

the proposed remedial measures for the preservation

of the British flora; and though this was marked by

considerable divergences of opinion, it was generally

agreed that on one hand much remained to be done

in the way of arousing public interest in the matter,

while on the other there was much to be said for the

introduction of legislation which should secure at

least the same degree of protection and scheduling

of plants as that afforded to bird-life by the Wild

Birds Protection Acts. Several speakers pointed out
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that much might be done with the powers now
possessed by local authorities but rarely exercised by

them, and that in many cases small areas might be

secured as nature reserves by public-spirited persons

interested in the local flora before such areas were

destroyed as plant habitats.

Dr. J. Mitchell Bruce will deliver the Harveian

oration at the Royal College of Physicians of London

on Saturday, October i8.

Under the auspices of the National Association for

the Feeble-Minded, a conference of public authorities

upon the subject dealt with by the association will be

held at the Guildhall, London, on October 23.

The first Italian congress of radiology will be held

at Milan on October 12-13. In connection with the

congress there will be an exhibition of apparatus con-

nected with Rontgen rays and investigations in radio-

activity.

The twenty-first James Forrest lecture of the

Institution of Civil Engineers will be delivered in the

lecture theatre of the new building of the institution,

Great George Street, Westminster, on Thursday,

October 23, at 9 p.m., by Mr. Alexander Gracie, upon

the subject of "Progress of Marine Construction."

The death is reported, at the early age of forty-two,

of Mr. E. L. Morris, the biologist and curator in

natural science in the museum of the Brooklyn

Institute of Arts and Sciences. In addition to holding

this office, Mr. Morris was one of the special plant

experts of the U.S. Herbarium and the U.S. Depart-

ment of Agriculture.

Mr. W. A. Tookey is to lecture to the Junior In-

stitution of Engineers to-morrow—October 3—on

gas-engine testing. On October 20 a paper is to be

read by Mr. G. S. Cooper on modern coke-ovens. The
new president of the institution, Sir Boverton Red-
wood, will deliver his presidential address on

December 5, taking as his subject "The Future of

Oil Fuel."

The Russian Government, reports The Japmt
Chronicle (September 11), has decided to establish a

physical observatory at Vladivostok and experimental

stations on the Pacific coast with the view of co-

operating with the authorities of meteorological

stations in China and Japan. Mr. S. D. Griboyedov,

a prominent meteorologist, has been cominissioned to

investigate suitable sites for the proposed structures

and to submit a report thereon.

It was announced in The Times of September 22

that a Malay python (Python reticulatus) in the

Zoological Society's Garden had laid a number of eggs
some days previously, which, after a considerable

delay, she eventually brooded in the manner distinctive

<if this group of snakes. Unfortunately, there is

every reason to believe that the eggs were not fer-

tilised. .\ similar event took place in the Tower
Menagerie so long ago as 1828, a second at the Jardin
des Plantes in 1841, a third in the Society's Gardens in

j8Si, and a fourth in the Colombo Gardens in th«-

autumn of 1904.
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In The Times of September 25 it is stated, on the

authority of a local correspondent, that steps are being
taken, under the auspices of the Resident-General of

France and of his Highness tl^e Bey of Tunis, to

establish in Tunisia a reserve in which the fast

disappearing fauna of the country may find immunity
from persecution. For this purpose some 4000 acres

or wild mountainous country, with an adjoining marsh
of 5000 acres, have been secured ; and as this area

already contains representatives of many of the wild

animals of the country, the work of stocking the

reserve will be much less heavy than would otherwise

have been the case.

The first general meeting of the London Wireless

Club was held on Tuesday of last week at the City

of Westminster School, Mr. F. Hope Jones in the

chair. Prof. Silvanus P. Thompson, F.R.S., Mr.

A. A. Campbell Swinton, and Sir John Macpherson-

Grant, Bart., have consented to become vice-

presidents of the club. The honorary secretary

is Mr. R. H. Klein, 18 Crediton Road, West
Hampstead, N.W. The objects of the society

were explained by the chairman to be the guarding

of the interests of all experimenters in wireless tele-

graphy and telephony, and the organisation of desul-

tory and for the most part useless work into co-

operative scientific research. The committee was
authorised to negotiate for the acquisition of suitable

club-rooms, and their equipment with suitable aerial

and instruments. A letter was read from Sir A. F.

King, K.C.B., on behalf of the Postmaster-General,

welcoming the formation of such a society, and
indicating that certificates of its advisory committee
would be accepted by him as qualification for the

granting of licences. There will be two classes of

members and full membership will be limited to

persons having scientific qualifications. The subscrip-

tions are at present los. 6d. for London members, and

54. for members living outside a 25 miles' radius.

The entrance fee is fixed at 2s. 6d.

A Nation.al Gas Congress and Exhibition will be

held at Shepherd's Bush, London, during the whole of

October, under the presidency of Sir Corbet Woodall.

Space will be devoted in the exhibition to special

exhibits related to In'gienic and scientific lighting,

the raw materials used in gas manufacture, the pre-

paration and uses of residual products, the application

of scientific apparatus, and to engineering in relation

to gas manufacture, gas distribution, and gas measure-

ment. A comprehensive series of conferences and
popular lectures has been arranged. Among the sub-

jects of the conferences are smoke abatement, to dis-

cuss the use of gas for fuel in relation to the problenr

of the smoke nuisance ; food and cookery, to consider

means for increasing knowledge of economical and
correct methods of preparing and cooking food ; the

hygienic aspect of gas for lighting, heating, cook-

ing, and ventilation ; the lighting, heating, and
ventilation of schools ; the physiological and mental
disadvantages of unscientific illumination ; the teach-

ing of cooking in schools ; the economic value of

adequate illumination; the use of gas as a fuel for

industrial purposes; the use of gas for power; and
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the principles of scientific illumination in iheir rela-

tion to the use of gas for lighting.

Manv ways have already been suggested and
demonstrated for causing each eye to see its appro-

priate picture of a stereoscopic pair, but we learn

from The Times of September 26 that Messrs. Fried-

mann and Reiffenstein are showing yet another at

the .Austro-German Medical Congress now being held

in Vienna. The new method depends upon the fact

that a white image is invisible on a white back-

i^round, and a black image is invisible on a black

background, while both are visible if the backgrounds
are reversed. The authors therefore bleach the nega-
tive of one of the pair, make an ordinary trans-

parency from the other, and superpose the two plates.

This compound plate will show either the one or the

other picture according as the background put behind

it is light or dark, and if the bacliground is arranged
so that it appears light to one eye and dark to the

other—that is, light or dark according to the side

that it is viewed from—then each eye will see its own
picture without any instrumental means. A back-

ground that serves this purpose is a sheet of glass

that is "ribbed convexly," while its back surface is

prepared in a special manner'" that is not described.

The great advantage of such stereoscopic pictures is

that they only need looking at as if they were single

pictures to show the full stereoscopic effect. It is

stated that the few specimens shown are very satis-

factory.

The provisional programme of the Roval Geo-
graphical Society for the coming session has just been
issued. We learn from it that the following papers

have been arranged:—"The Work and .Adventures of

the Northern Party of Capt. Scott's Antarctic Expedi-

tion," R. E. Priestley (November 10); "Explorations

in the Eastern Karakoram," Mrs. Bullock Workman
and Dr. Hunter Workman (November 24); "Is the

Earth Drying up?" Prof. J. W. Gregory, F.R.S.
(December 8); ".An Expedition to Dutch New
Guinea," A. F. R. Wollaston (December 16). In

addition to the foregoing, the following papers may
be expected :

—
" Famous Maps in the British

Museum," J. A. J. de Villiers ; "Journey through
Arabia," Capt. G. E. Leachman ; "Geographical
Aspects of Two Sub-Expeditions in the .Antarctic,"

Griffith Taylor; "The Federal District and Capital,

Camberra, of the Commonwealth of .Australia,"

Griffith Taylor ;
" Journeys in the Upper .Amazon

Basin," Dr. Hamilton Rice; "The Gulf Stream,"
Commander Campbell Hepworth, C.B. ; "The Red
Sea and the Jordan," Sir William Willcocks,
K.C.M.G. ; "Fresh Discoveries in the Eket District,

Southern Nigeria," P. .A. Talbot; "The Panama
Canal," Dr. Vaughan Cornish; "The Atlantic Ocean,"
Prof. E. Hull, F.R.S. ; "The Anglo-German Boun-
dary Survey in West Africa," Capt. W. V. Nugent.

In L'Anthropologie, vol. xxiv., Nos. 2 and 3, Prof.
G. H. Luquet proposes an explanation of the rock
markings at Gavr'inis. Comparing the figures with
those on the megalithic monuments in Brittany and
Ireland, he suggests that they are ultimately based on
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an anthropomorphic attempt to represent the human
figure, particularly of the eyes and eyebrows. This
contribution is lavishly illustrated by woodcuts, and
the explanation now offered well deserves respectful

study by archaeologists in this country.

Mr. -Ananda Coomaraswamv's useful periodical,

Visvakarma, devoted to the reproduction of examples
of Indian architecture, sculpture, painting, and handi-
crafts, has reached its fifth number. We have a fine

series of photographs, among which the most notice-

able are the splendid lion column from Sarnath, the

Trimurti or sacred triad from the Caves of Elephanta,

and interesting figures of deer, monkeys, a cat and
mice from Mamallapuram. The .Asokan statue from
Besnagar is one of the most remarkable sculptural

remains of the period.

The National Geographic Magazine for September
is devoted to Egypt, and contains a large collection of

beautiful photographs. Perhaps the most interesting

contribution is the account by Mr. C. M. Cobern of

the sacred ibis cemetery and jackal catacombs at

Abydos. The ibises are as carefully mummified as

the royal personages at Deir-el-Bahari, and were it

not for the ravages by white ants, hundreds of these

sacred birds could now be examined in as perfect a

state as when they were buried. The jackals were
preserved because they were sacred to .Anubis, the

friend of the righteous dead, who guided the soul

across the trackless desert to the fields of -Aalu, the

land of the dead.

The excavation of the Roman city of Corstopilum,

the modern Corbridge, begun by the Northumberland
County History Committee and the Corbridge Excava-
tion Committee in 1906, was actively prosecuted

during the past season. Ainong the objects unearthed

were forty-eight gold coins and a gold ring, probably

deposited about a.d. 385, several altars, a vast quantity

of pottery, a bronze pig containing 160 gold coins

ranging from Nero to Marcus Aurelius, the well-

known Corbridge lion, a smithy with arrow-heads and
other articles of iron. Thus a vast amount of

material for the study of Roman pottery has been

found, and the buildings include some of the most
imposing relics in Roman Britain, as well as some of

the worst walls ever erected by human hands. The
animal remains are of high scientific value, and some
addition has been made to our knowledge of Roman
metallurgy. The museum has been rearranged, and
now contains a collection of Roman remains un-

equalled in the north of England, except, perhaps, at

York.

We have to acknowledge the receipt from Messrs.

Dulau and Co., Ltd., of a copy of a catalogue of

works and papers on various groups of the lower

invertebrates.

In the report of the museums of the Brooklyn

Institute for 1912, referonce is made to the large

increase in the zoological collections, and the mounting
of a group of marsh-hawks for the series illustrating

the fauna of Long Island. Of the fauna and flora of

that island a popular account is in course of publica-
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tion in vol. ii. of the Science Bulletin of the Institute,

the first portion of this dealing with the bats, and the

second with two species of molluscs.

In the September number of The American
Naturalist, Prof. H. H. Newman, of Chicago Uni-

versity, discusses at length the remarkable pheno-

menon of polyembryonic development exhibited by
Dasypus noveincinctus and certain other species of

armadillos, and its bearing on sex-determination.

The females of these species, when pregnant, invari-

ably develop four embr\-os, enclosed in a single

chorionic envelope, which are always of the same
sex, the process of development being summarised by

the author as follows :
—"The ovogenesis is normal; a

single egg is fertilised by a single spermatozoon ; the

cleavage is apparently normal, and gives rise to a

blastodermic vesicle similar to that of other maminals,

especially the rodents
;

germ-layer-inversion affords an

easy mechanism for producing several embryos in a

single chorion, for the quadruplets arise by means of

dichotomous budding of the inner ectodermic vesicle

without affecting the enveloping membranes of the

vesicle, which form the common chorion ; the sub-

sequent embryonic development of the several embryos
is as independent as it can be under monochorial

conditions, since each individual has its own separate

amnion, allantois, umbilicus, and placenta."

M. FujiOKA contributes an elaborate study of the

structure of the wood in the Japanese conifers to the

Journal of the College of Agriculture, University of

Tokyo, vol. iv., No. 4. The detailed descriptions of

the wood in the various species examined are followed

by a key to the Japanese genera of Coniferae based

upon the history of their wood, and the memoir is

illustrated by seven plates containing eighty-four very

fine photomicrographs.

We have received a cop)' of the Proceedings and

Transactions of the Croydon Natural History and
Scientific Society, 1912-13, which contains various

items of interest. Among these there is an account

of the organisation of the Regional Survey of Croy-

don, which the society have undertaken, and which,

when completed, will form one of the most elaborate

records of the natural history of a limited area that

has been made. The volume also includes reports of

addresses given by Dr. H. F. Parsons and Mr. A. G.

Tansley, dealing respectively with " Plant Growth and

Soil Conditions " and with " Practical Study of Vege-

tation in the Field." There is an extensive appendix

containing the records of the Meteorological Com-
mittee, and giving the daily rainfall throughout the

year 1912 at various stations in the district.

Miss M. C. Knowles, in a paper on the maritime

and marine lichens of Howth (Sci. Proc. Royal Dublin

Soc, August, 1913), gives an interesting account of

the lichen vegetation of Howth Head, Dublin Bay,

illustrated by several beautiful photographs by Mr.

R. Welch. .More than half of the memoir is occupied

by a detailed description of the ecology of the lichens

which inhabit the siliceous rocks on the coast and

form more or less sharply defined belts or zones

dominated, from above downwards, by species of

NO. 2292, VOL. 92]

Ramalina, orange-coloured lichens, species of Lichina,

Verrucaria maura, and marine Verrucarias. Three
new species are described, and notes are given on
some remarkable forms of Jiamalina, while the

memoir as a whole may be regarded as the most
important contribution that has yet been made to the

ecology of the littoral lichen vegetation of this country.

We have received a Spanish edition of the " Inter-

national Codex of Resolutions adopted at Congresses,

Conferences, and at Meetings of the Permanent Com-
mittee, 1872-19 10," translated by the Central Observa-

tory of Manila from the second German edition. The
preparation of this useful work was recommended by

the International Meteorological Committee at the

meeting at Southport in 1903, and Drs. Hellmann and
Hildebrandsson were requested to undertake it. At

the conference at Innsbruck, in 1905, a manuscript

copy of the Codex was presented, and its publication

in English, French, and German was urged as "a
most valuable means for promoting international

meteorological work." In view of the extended use

of Spanish in central and southern America, and also

in eastern Asia, Senor J. Algu6 was thanked for his

offer to arrange for its publication in that language.

It should be mentioned that due reference was made
by Dr. Hellmann to a somewhat similar work pub-

lished by Dr. Wild (then president of the International

Meteorological Committee) in the Repertorium jilr

Meteorologie, vol. xvi., which contained particulars

for 1872-1891, and was at the time of considerable

value.

In a well-known experiment of De la Rive's, one

end of an electromagnet projects into an evacuated

bulb containing two electrodes, one of which takes

the form of a ring. When a discharge is passed the

luminous column is seen to rotate round the magnet
pole. This experiment receives various interesting

extensions in a paper by Prof. Righi on " Rotazioni

lonomagnetiehe (R. .\ccad. di Bologna, February,

1913). In a typical experiment the two electrodes,

which are here cylindrical, are placed in the same
vertical line, and the lower one is surrounded by a

suspended metal cylinder. .An external magnet pro-

duces a field parallel to the line joining the elec-

trodes. When the discharge passes it is found that

the cylinder rotates. The theory shows that the effect

is due to the oblique impact, on the cylindrical walls,

of the ions carrying the discharge.

We have received a copy of Dr. P. W. Bridgman's
paper on the thermodynamic properties of twelve liquids

between 20° C. and 80° C. ar\d up to 12,000 kilo-

grams per sq. cm. The work was carried out at the

Jefferson Physical Laboratory of Harvard University

by the aid of the Rumford Fund. The liquids used

were methyl, ethyl, propyl, isobutyl, and amyl
alcohols, ethyl ether, acetone, carbon bisulphide,

phosphorus trichloride, and ethyl bromide, all of which

were obtained in an approximately pure state. The
liquid was contained in a cylinder closed by a piston,

the motion of which determined the change of volume.

The pressure applied was measured by the change of

electrical resistance of a standardised manganine wire.
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The whole was enclosed in a bath the tempera-

ture of which could be varied between the limits

stated above. Dr. Bridgman finds that the com-

pressibility and thermal expansion of a liquid may
decrease with increasing temperature and may increase

with increase of pressure. He is disposed to attribute

these remarkable results to deformation of the actual

molecules when forced into contact at these high

pressures.

Probably no branch of the community is more open

to be defrauded than those who must perforce exclude

carbohydrates from their diet. The unsuspecting

patient purchases foods which are not only glaringly

misrepresented, but also may be positively harmful

to him. It is to be feared, moreover, that the medical

adviser is often but little better informed, though in

default of a source of trustworthy information as to

the nature of the commercial products he can scarcely

be held responsible. The Connecticut .Agricultural

Experiment Station has done great service, therefore,

in issuing a lengthy report dealing with the composi-

tion and merits of all the so-called diabetic flours,

breads, biscuits, and other diabetic foods of both

European and American origin—the list is an e.xhaus-

tive one. To all but the few initiated the result of

the inquiry must be very startling. By far the greater

number of the foods examined were definitely fraudu-

lent in that they did not fulfil the claims made for

them, and many of them indeed contained as much
starch as is present in ordinary white bread. The
report also deals with the excessive cost of such foods,

which has, in the past, rendered their use almost pro-

hibitive to the poor man. A select list of genuine

diabetic foods, which return good value, is given, in

which it is satisfactory to find the products of British

firms of repute. Our chief purpose in directing atten-

tion to the report is, however, to urge the necessity

of some control being exercised over the indiscriminate

misrepresentation of foodstuffs of which this is a type

with its attendant menace to the public health. The
report merits the widest possible publication.

OUR ASTRONOMICAL COLUMN.
.Astronomical Occurrences for October :

—

Oct. 2. 3h. om. Mars at quadrature to the Sun.

,, I4h. om. Jupiter at quadrature to the Sun.
6. 6h. 21m. Jupiter in conjunction with the

Moon (Jupiter 4° 51' N.).

8. 3h. 37m. Uranus in conjunction with the

Moon (Uranus 3° 35' N.).

13. i4h. om. Uranus stationary.

14. gh. om. Venus nearest the Suji.

II). gh. igm. Saturn in conjunction with the

Moon (Saturn 6° 56' S.").

21. i3h. 7m. Mars in conjunction with the

Moon (Mars 3° 55' S.).

,, i8h. om. Neptune at quadrature to the

Sun.
22. 7h. 54m. Neptune in conjunction with the

Moon (Neptune 4° 53' S.).

27. 5h. om. Uranus at quadrature to the Sun.

,, 8h. 31m. Venus in conjunction with the

Moon (Venus 3° 17' N.).

30. 2oh. 17m. Mercury in conjunction with the

Moon (Mercury 2° 2' N.).

31. i3h. om. Neptune stationary.
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Comets 1913& (Metcalf) anu 1913^ (Neujmin).-

Prof. H. Kobold's ephemeris for comet Metcalf during

the present week is as follows (Aitroiiomische Nach-
richtcn, No. 4682) :

—

M.T. Berlin.

R.A.(true) Dec. (tme) Mag.
h. m. s. . .

Oct. 2 ... 23 18 26 ... +72 60 ... 82
3 ... 22 54 25 ... 69 522

4 ••• 22 34 49 •• 67 23-4

5 ... 22 iS 45 ... (H 4-''' 8-0

6 ... 22 5 26 ... 61 51-4

7 ... 21 54 26 ... 58 53-3

8 ... 21 45 16 ... 55 500
9 ... 21 37 9 ... +52 437 ... 80

This comet is now in Cepheus and rapidly reducing

its northern declination, moving towards the constella-

tion of Cygnus. It is well up above the horizon and

gaining in magnitude.
On the other hand, comet Neujmin is decreasing

in magnitude, becoming fainter than magnitude 12.

This comet seems to be moving in an elliptical orbit,

and Prof. Cohn finds a period of nine years. Its

appearance has attracted the attention of numerous

observers, since while the nucleus has appeared quite

stellar, the gaseous envelope has been alternating

between visibility and disappearance.

Another Comet.—A Kiel telegram, dated Septem-

ber 27, distributes the information communicated by

Prof. Hussey that Mr. Delaren on September 26,

loh. 29-2m. M.T. Laplata, discovered acomet of the

tenth magnitude, its position being given as R..\.

2ih. S4m. 16s. and declination 2° 34' 27" S. In

the issue . of The Times for September 30 it is

suggested that probably this comet may be identical

with Westphal's comet', which is now due, and for

which a search has been continually made. If it be

Westphal's, then it will move northward during the

next month and will increase considerably in bright-

ness, possiblv becoming visible to the naked eye. .At

its appearance in 1852 it was a fairly conspicuous

naked eye object.

The Spectrum of o-Canum Venaticoru.m.—In two

previous notes in this column (June 5 and July 24)

reference has been made to Prof. Belopolsky's ob-

servations of the spectrum of this star, the lines in

the spectrum showing striking variations of a periodic

nature. The Astronomische Nachrichten, No. 4681,

contains now the preliminary discussion of a large

number of spectrograms, sixty-seven in number, which

lie has been able to secure in the interval between

April 15 and June 23. All the photographs were taken

with the 30-inch and a three-prism spectrograph, the

exposures'lasting one hour; an iron comparison was

photographed twice at each exposure. In the present

communication Prof. Belopolsky first describes in

detail the appearance of the lines observed. From

the measures of the intensitv of the line \4i3-oo he

finds a period of 5-50 days, and he places several other

lines in the same categorv, i.e. they become bright at

the same time as X4iroo. Another group of lines

behaves in an opposite manner, disappearing when

the former group become more intense ;
the period is

also verv near ss° ^'''>'^- ^''^*''' ''"^^
^^^'^K T

hydrogen' magnesium, calcium, and iron display little

if any change. From the line of sight measures he

finds' a certain group of lines, which includes H.,

M'' and Fe., which indicate no changes dependent

on^the 5-5 day period, while other lines display varia-

tions of radial velocity equal in period to that of the

intensity of the lines. Prof. Belopolsky suggests as

an explanation of the above and other observations

that a gaseous satellite or a gas ring moves round
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a central body, but he finds that there ;ire several

details that are diflicult to explain which will perhaps
be cleared up when more material has been collected.

The Wave-lengths ov Certain Iron Lines.— It

i> important for the accurate determination of wave-
lengths in a spectrum to have available a large number
of standard wave-lengths well distributed over the
whole length of the spectrum. The work which the
Solar Union initiated in this respect has been most
valuable, and the task of determining more constants
and of securing greater accuracy is no light one. By
the aid of a grant of the Martin Kellogg fellowship
in the Lick Observatory and of the generosity of MM.
Buisson and Fabry, who placed the necessary ap-
]iaratus and also constant help and advice at his ser-

vice, Mr. Kcivin Burns has been able to make a series

of interference measures of standards in the iron

spectrum between the limits A.X5434A and 8824A. The
results of this research are recorded in Lick Bulletin,

No. 233, and, in addition to the international standards
already determined between the above-mentioned
hmits, he has added another one hundred and nineteen

lines in regions which were lacking in international

standard lines. .Small discrepancier: in different

measures of some standard lines have led to the con-

sideration of their variability of wave-length. Mr.
Burns has had access to the manuscript of Dr. Goos,
in which a special study has been made of the source

of this variability, and he agrees entirely with the
view, namely, that " Dr. Goos insists on the necessity

of determining exactly what conditions the arc is to

used." In this journal for September 11 last, further

details will be found regarding the specified conditions

for the determinations of further standards which
were recommended by the committee of the Solar

Union on standard wave-lengths at the recent meeting
in Bonn.

THE ANTIQUITY OF MAN IN SOUTH
AMERICA.'^

THE problem of the antiquity of man in South
.•\merica has given rise to many papers and

much discussion in various languages, and it became
necessary for a trained anthropologist and geologist

to study on the spot the human remains and the exact

mode of their occurrence. Dr. A. Hrdlicka was un-
doubtedly the anthropologist best fitted for the inves-

tigation, as he has an unequalled knowledge of the

physical anthropology of the American Indian and
had already summarised his own investigations on
the antiquity of man in North America in Bulletin 33
of the Bureau of American Ethnology (1907), where
he states his conclusion that " no human bones of

undisputed geological antiquity are known," and that

the remains exhibit a "close affinity to or identity

with those of the modern Indian."
Mr. Bailey Willis, of the U.S. Geological Survey,

who had done important work on the loess and
related formations in North America and China,
accompanied Dr. HrdliCka to Argentina in May, 1910.

The Argentine men of science received them very
cordially, and facilitated their work. Most of the
specimens they were to examine had been described

by Prof. F. .-Vmeghino, to whose energy and enthu-
siasm South .American palaeontology owes so much,
and it must have saddened his last hours to know

—

if indeed he admitted it—that zeal is a poor substitute

for knowledge when the details of human anatomy
are in question.

1 "Earlv M.in In South AmerJca." By Ales Hrdliika, in collaboration with
W. H. Holme=. nrillcv Willi*. Fred E. Wright, and Clarence N. Fenner.
Pp. xv4 405+^8. (Smithsoni.an Institution, Bureau of .American Ethnology,
I^ullctin 52. Washington-, T0T2 )
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-Mr. Bailey Willis gives an excellent account of the
geology of central eastern Argentina, more especially
of the Pampean terrane, which is a remarkably
uniform deposit of fine-graincc> earth, probably an
eolian formation of desert plateau origin, transported
by rivers to the lowlands, but during arid episodes the
alluvium was partially converted into eolian loess.

There is no evidence at present that man lived during
Pampean times, but his remains have been found in

the Upper Pahipcan and Post Pampean, also mainly
eolian loess formations, which lie in hollows sculp-

tured in the surface of the Pampean, also in many
cases there is a distinct unconformity beneath the
deposits of the L'pper Pampean. A great deal has
been written about the tierra cocida, or burnt earth
which occurs in the Pampean terrane at various
horizons ; many of these may have been due to the
burning of grasses, but there is nothing to connect
the burnt earths of the Pampean with man.

Messrs. F. E. Wright and C. N. Fenner present
details of their petrographic studies of specimens of

the loess, tierra cocida, and scoriae. They state that
many specimens of tierra cocida are so large and com-
pact that one is forced to assume long-continued and
confined heating at a fairly high temperature, such
as would be encountered near the contact of an in-

trusive igneous or volcanic mass, but not beneath
an open fire made of grass or small timber.

Dr. Hrdlic5ka discusses the peculiar stone industries

of the Argentine coast. Ameghino considered that the
"split-stone" industry "is in certain respects more
primitive than that of the eoliths of Europe," referring

it to the Middle Pliocene, and that it was preceded
by a "broken-stone" industry. Dr. F. F. Outes
denied the distinctiveness and great antiquity of these
techniques, and Hrdlitika confirms him. Dr. W. H.
Holmes supplies a valuable critical study of the stone
implements collected by the expedition, which should
be read by European archaeologists, as it contains
information of general interest.

The greater part of the book consists of a discussion

by Dr. Hrd!ii;ka of the human remains ; his system
is to note the history and earlier reports, then ro

give the result of his own examination, and to conclude
with critical remarks. He first deals with the dolicho-

cephalic skulls found in the caves at Lagoa Santa,
Brazil, and states that there is no evidence that they

belonged to a race which lived contemporaneously
with the extinct species of animals found in the same
caves. Similarly the Carcarafia, Rio Negro, Saladero,
Fontezuelas, and other remains have no solid claims

to geological antiquity. The Homo caputinclinatus

and H. sincmciito of Ameghino prove to be skulls of

ordinary Indian type, with no title to antiquity; the

same holds good for H. (Prothomo) pampaeus, despite

Ameghino's statement that it is the "earliest human
representative—if not even a predecessor of man."
Concerning the fragmentary calvarium, Diproihomo
plateiisis, of reputed Lower Pliocene origin, Hrdlidka
supports Schwalbc's statement that "all the features

dwelt upon by .Ameghino are referable to a wholly

false orientation of the specimen." Bailey Willis cannot

give his support to the statement that the calvarium
was really dug out of undisturbed ancient Pampean.
Finally, the atlas and femur of Tciraprothomo
argcntinus, of supposed L'pper Miocene age, have been
subjected to a searching analysis by Hrdlicka, with

the result that there is nothing to distinguish the

former from the atlas of a modern Indian, and the

femur is that of a carnivore, probably of an extinct

form of one of the Felidae. Bailev Willis "does not

consider the at'e of the so-called Monte Hermoso
formation [in which the remains were found] definitely

established," nor does he "attach any significance to
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the occurrence of burnt earth as an evidence of man's
existLMice in the Miocene (?) 'Monte Hermosean.'"
" Tho conclusions of the writers with regard to the

evidence thus far furnislied are that it fails to estab-

lish the claim that in South America there have been
'

brought forth thus far tangible traces of either geo-

logically ancient man himself or of any precursors

of the human race." A. C. Haddon.

PAPERS ON INVERTEBRATES.
UNUSUAL interest attaches to the description by

Dr. A. Brinkmann, in the Bergens Museum
Aarbok for 19 12, part 3, of a new genus and species

of deep-sea nemertine worm

—

Bathynectes murrayii—
which differs from all previously known forms in the

external position of the male genitalia. A single

example was obtained so long ago as 1895, while

sixteen others were collected by the Michael Sars in

1910. The length of females ranges from 43 to

61 mm., w-ith a breadth of from 75 to 10 mm., but
males are considerably smaller. Although the new
organism, of which figures are given, represents an
entirely new type, it forms in some degree a connect-

ing link between Planktonemertes and Nectonemertes.
In connection with the above may be noticed a paper

by Dr. M. v. Gedroyd, in Bull. Ac. Sci. Cracovie for

February, 1913, on certain new European leeches,

referred to the genera Trocheta and Haementaria,
special interest from a distributional point of view
attaching to the second determination, owing to the

fact that while the genus was originally described

from South America, it is now known to occur in the

United States, Canada, Lapland, and Poland.

The death-feigning instinct {Katalepsie) among
stick-insects (Phasmidae), as exemplified by-the species

Cerausius morosus, forms the subject of a very interest-

ing article by Mr. Peter Schmidt in Biol. Ceniralblatt

of April 20. These insects, it appears, are extremely

prone to assume the cataleptic phase, and may do so

in almost any pose—sometimes lying flat on one side,

with the limbs and antennas stretched out parallel with

the body, sometimes with the legs straddled outwards
and the head and thorax raised, and at other times
standing on the head. As these insects are specially

modified to imitate vegetation, it seems that the cata-

leptic condition is another adaptation—of the muscular
and nervous structures—to the same end.

The beetles, spiders and scorpions, earwigs, and
flies collected during the Abor Expedition of 191 1-12

form the subject of four articles by specialists in

part 2 of vol viii. of Records of the Indian Museum,
a number of new forms being described. In vol. iii.,

part 4, of Annals of the Transvaal Museum, Mr. L. B.

Prout and Mr. E. A. Meyrick respectively describe

new local Geometridae and Micro-Lepidoptera.
We have received a copy of a concise " Synopsis of

the Classification of Insects," drawn up by Prof. Max-
well Lefroy, and published by Messrs. Lumley, of

Exhibition Road, at the price of one shilling. The
arrangement of the orders is the one adopted by
Messrs. Sharp and Shipley, and a brief, but apparently

sufficient, definition is given of each order and family.

Tho lack of an index is a decided drawback to the

value of the w'ork.

To the May number of The Entomologist's Monthly
Magazine the Hon. Charles Rothschild contributes a

note on the extremely rare bugs of the genus Caco-
demus, which are parasitic on Old World bats. Three
species are mentioned, one from South Africa, a

second from India, and a third of which the home
is at present unknown. Mr. Rothschild, it may be
added, employs the name Clinocoridae for the bugs,

whereas Prof. Lefroy, in the synopsis just mentioned,
USPS Cimirid.To. R. L.
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THE BRITISH ASSOCIATION AT
BIRMINGHA.M.

SECTION D.

Opening Address by H. F. Gadow, F.R.S., Presi-
dent OF THE Section.

"Address your audience about what you yourself
happen to be most interested in, speak from the
fullness of your heart, and make a clean breast of

your troubles." That seemed good advice, and I shall
endeavour to follow it, taking for my le.xt old and
new aims and methods of morphology, with special

reference to resemblances in function and structure on
the part of organs and their owners in the animal
kinsTdom. First, however, allow me to tell you what
has brought me to such a w-ell-worn theme. Amongst
the many impressions which it has been my good
luck to gather during my travels in that enchanting
country Mexico are the two following :

—

First, the poisonous coral snakes, Elaps, in their

beautiful black, red, and yellow garb; it varies in

detail in the various species of Elaps, and this garb,
with most of the variations too, occurs also in an
astonishing number of genera and families of semi-
poisonous and quite harmless Mexican snakes, some
of which inhabit the same districts. A somewhat
exhaustive study of these beauties has shown incon-
testably that these often astoundingly close resemblances
are not cases of mimicry, but due to some other
cooperations.

Secondly, in the wilds of the State of Michoacan, at
two places, about twenty and seventy miles from the
Pacific coast, I myself collected specimens of Typhlops
which Dr. Boulenger without hesitation has deter-

mined as Typhlops braminus. Now, whilst this genus
of wormlike, blind little snakes has a wide circum-
tropical distribution, T. braminus had hitherto been
known only from the islands and countries of the
Indian Ocean basin, never from America, nor from
any of the Pacific Islands which possess other kinds
of Typhlops. .'\ccidental introduction is out of the

question. Although the genus is, to judge from its

characters, an especially old one, we cannot possibly

assume that the species braminus. if the little thing
had made its way from Asia to Mexico by a natural

mode of spreading, has remained unaltered even to

the slightest detail since that geological epoch during
which such a journey could have taken place. There
remains the assumption that amongst the of course

countless generations of Typhlops in Mexico some
have hit off exactly the same kind of permutation and
combination of those characters which we have hitherto

considered as specific of braminus, just as a pack of

cards may in a long series of deals be dealt out more
than once in the same sequence.

The two cases are impressive. They reminded me
vividly that many examples of very discontinuous dis-

tribution—w-hich anyone who has worked at zoo-

geography will call to mind—are exhibited by genera,

families,
" and even orders, without our knowing

whether the groups in which w-e class them are natural

or artificial. The ultimate appeal lies with anatomy.
Introduced to zoology when Haeckel and Gegen-

baur were both at their zenith, I have been long

enough a worker and teacher to feel elated by its

progress and depressed by its shortcomings and
failures. Perhaps we have gone too fast, carried

along by methods which have yielded so much and
therefore have made us expect too much from them.
Gegenbaur founded the modern comparative

anatomy by basing it upon the theory of descent.

Th° leading idea in all his great works is to show
that transformation, " continuous adjustment

"
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(Spencer), has taken place ; he stated the problem of
comparative anatomy as the reduction of the differ-

ences in the organisation of the various animals to

a common condition ; and as homologous organs he
defined those which are of such a common, single
origin. His first work in this new line is his classical

treatise on the Carpus and Tarsus (1864).
It followed from this point of view that the degree

of resemblance in structure between homologous
organs and the number of such kindred organs pre-
sent is a measure for the affinity of their owners.
So was ushered in the era of pedigree of organs, of
functions, of the animals themselves. The tracing
of the divergence of homogenous parts became all-

important, whilst those organs or features which re-

vealed themselves as of different origin, and therefore

It is the active search for an answer to this ques-
tion (Why?) which is characteristic of our time. More
and more the organisms and their organs are con-
sidered as living, functional thiags. The mainspring
of our science, perhaps of all science, is not its utility,

not the desire to do good, but, as an eminentlv
matter-of-fact man, the father of Frederick the Great,
told his Royal .Academicians (who, of course, were
asking for monetary help) in the following shockingly
homely words :

" Der Grund ist derer Leute ihre
verfluchte Curieusitcit." This blamed curiosity, the
beginnings of which can be traced very far back in the
lower animals, is most acutely centred in our desire
to find out who we are, whence we have come, and
whither we shall go. And even if zoology, consider-
ing the first and last of these three questions as settled.

as analogous only, were discarded as misleading in 1 should some day solve the problem : Whence have we
the all-important search for pedigrees. Functiona
correspondence was dismissed as " mere analogy," and
even the systematist has learnt to scorn these so-called

physiological or adaptive characters as good enough
only for artificial keys. A curious view of things,
just as if it was not one and the same process which
has produced and abolished both sets of characters,
the so-called fundamental or "reliable," as well as
the analogous.
As A. Willey has put it happily, there was more

rejoicing over the discovery of the homology of some
unimportant little organ than over the finding of the
most appalling unrelated resemblance. Morphology
had become somewhat intolerant in the application of
its canons, especially since it was aided by the pheno-
menal growth of embryology. You must not com-
pare ectodermal with endodermal products. You must
not make a likeness out of another germinal layer or
anything that appertains to it, because if you do
that would be a horror, a heresy, a homoplasy.

Haeckel went so far as to distinguish between a
true homology, or homophyly, which depends upon
the same origin, and a false homology, which applies
to all those organic resemblances which derive from
an equivalent adaptation to similar developmental
conditions. And he stated that the whole art of the
morphologist consists in the successful distinction be-
tween these two categories. If we were able to draw this

distinction in every case, possibly some day the grand
tree of each great phylum, maybe of the whole king-
dom, might be reconstructed. That would indeed be
a tree of knowledge, and, paradoxically enough, it

would be the deathblow to classification, since in this,

the one and only true natural system, every degree
of consanguinity and relationship throughout all

animated nature, past and present, would be accounted
for ; and to that system no classification would be
applicable, since each horizon would require its own
grouping. There could be definable neither classes,

orders, families, nor species, since each of these con-
ceptions would be boundless in an upward or down-
ward direction.

Never mind the ensuing chaos ; we should at least
have the pedigree of all our fellow-creatures, and of
ourselves among them. Not absolute proof, but the
nearest possible demonstration that transformation has
taken place. Empirically we know this already, since,
wherever sufficient material has been studied, be it

organs, species, or larger groups, we find first that
these units had ancestors, and, secondly, that the
ancestors were at least a little different. Evolu-
tion is a fact of experience, proved by cir-

cumstantial evidence. Nevertheless we are not
satisfied with the conviction that life is sub-
ject to an unceasing change, not even with" the
knowledge of the particular adjustments. We now
want to understand the motive cause. First, What,
then How, and n«w Why?
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come? there would remain outside zoology the greater
Why?

Generalisations, conclusions, can be arrived at

only through comparison. Comparison leads no fur-

ther W'here the objects are alike. If, for instance,

we restrict ourselves to the search for true homo-
logies, dealing with homogenes only, all we find is

that once upon a time some organism has produced,
invented, a certain arrangement or Anlage out of

which that organ arose, the various features of which
we have compared in the descendants. Result : we
have arrived at an accomplished fact. These things,
in spite of all their variety in structure and function,
being homogenes, tell us nothing, because according
to our mode of procedure we cannot compare that
monophyletic Anlage with anything else, since we
have reduced all the homogenous modifications to one.
Logically it is true that there can have been only one,
but in the living world of nature there are no such
iron-bound categories and absolute distinctions. For
instance, if we compare the organs of one and the
same individual, we at once observe repetition, e.g.

that of serial homology, which implies many difficul-

ties, with very different interpretations. Even in such
an apparently simple case as the relation between
shoulder girdle and pelvis we are at a loss, since the
decision depends upon our view as to the origin of
the paired limbs, whether both are modified visceral

arches, and in this case serially repeated homogenes,
or whether they are the derivatives from one lateral

fin, which is itself a serial compound, from which,
however, the proximal elements, the girdles, are sup-
posed to have arisen independently. What is meta-
merism? Is it the outcome of a process of successive
repetitions so that the units are homogenes, or did
the division take place at one time all along the line,

or is it due to a combination of the two procedures?
The same vagueness finds its parallel when dealing

with the corresponding organs of different animals,
since these afford the absolute chance that organs of

the same structure and function maV not be reducible

to one germ, but may be shown to have arisen inde-

pendently in time as well as with reference to the
space they occupy in their owners. As heterogenes
they can be compared as to their causes. In the study
of the evolution of homogenes the problem is to

account for their divergencies, whilst the likeness, the
agreements, so to speak their greatest common
measure, is co ipso taken to be due to inheritance.

When, on the contrary, dealing with heterogenes, we
are attracted by their resemblances, which since they
cannot be due to inheritance must have a common
cause outside themselves. Now, since a leading
feature of the evolution of homogenes is divergence,
whilst that of heterogenes implies convergence from
different starting points, it. follows that the more
distant are these respective starting points (either in

time or in the material) the better is our chance of
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extracting the greatest common measure out of the

unknown number of causes which combine in the

production of even the apparently simplest organ.
The^ip resemblances are a very promising field, and

the balance of importance will more and more incline

towards the investigation of function, a study which,
however, does not mean mere physiology with its

present-day aims in the now tacitly accepted sense, but
that broad study of life and death which is to yield

the answer to the question Why?
Meantime, comparative anatomy will not be

shelved ; it will ahvays retain the casting-vote as to

the degree of affinity among resemblances, but
emphatically its whole work is not to be restricted to

this occupation. It will increasingly have to reckon
with the functions, indeed never without them. The
animal refuses to yield its secrets unless it be con-
sidered as a living individual. It is true that Gegen-
baur himself was most emphatic in asserting that an
organ is the result of its function. Often he held up
to scorn the embryographer's method of muddling
cause and effect, or he mercilessly showed that in the

reconstruction of the evolution of an organ certain

features cannot have been phases unless they imply
physiological continuity. And yet how moderately is

function dealt with in his monumental text-book and
how little is there in others, even in text-books of

zoology !

Haht alle die Theilc in der Hand,
Fehlt leider nur das geislige Band— Life !

We have become accustomed to the fact that like

begets like with small differences, and from the
accepted point of view of evolution versus creation

we no longer wonder that descendants slowly change
and diverge. But we are rightly impressed when unlike
comes to produce like, since this phenomenon seems
to indicate a tendency, a set purpose, a beau idial,

which line of thought or rather imperfect way of

expression leads dangerously near to the crassest

teleology.

But, teleology apart, we can postulate a perfect

agreement in function and structure between creatures
which have no community of descent. The notion
that such agreement must he due to blood-relationship
involved, among other difficulties, the dangerous con-
clusion that the hypothetical ancestor of a given
genuine group possessed in potentiality the Anlagen
of all the characters exhibited by one or other of the
component members of the said gfroup.

The same line of thought explained the majority of

human abnormalities as atavistic, a procedure which
would turn the revered ancestor of our species into

a perfect museum of antiquities, stocked with tools

for every possible emergency.
The more elaborate certain resemblances are, the

more they seem to bear the hall-mark of near affinity

of their owners. When occurring in far-related groups
they are taken at least as indications of the homology
of the organs. There is, for instance, a remarkable
resemblance between the bulla of the whale's ear and
that of the Pythonomorph Plioplatycarpus. If you
homologise the mammalian tympanic with the

quadrate the resemblance loses much of its perplexity,

and certain Chelonians make it easie' to understand
.how the modifications may have been brought about.
But, although we can arrange the Chelonian, Pythono-
morph, and Cetacean conditions in a progressive line,

this need not represent the pedigree of this bulla. Nor
is it necessarily referable to the same Aiilage. Lastly,

if, as many anatomists believe, the reptilian quadrate
appears in the mammals as the incus, then all homo-
logy and homogeny of this bullae is excluded. In
either case we stand before the problem of the forma-
tion of a bulla as such. The significant point is this,

that although we dismiss the bulla of whale and reptile
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as obvious homoplasy, such resemblances, if they occur
in two orders of reptiles, we take as indicative of rela-
tionship until positive evidence to the contrary is

produced. That this is an unsound method is brought
home to us by an ever-increasing number of cases
which tend to throw suspicion on many of our recon-
structions. Not a few zoologists look upon such cases
as a nuisance and the underlying principle as a bug-
bear. So far from that being the case, such study
promises much beyond the pruning of our standard
trees—by relieving them of what reveal themselves as
grafts instead of genuine growth—namely, the revela-
tion of one or other of the many agencies in their
growth and structure.

I Since there are all sorts and conditions of re-

semblances, we require technical terms. Of these there
is abundance, and it is with reluctance that I propose
adding to them. I do so because unfortunately some
terms are undefined, perhaps not definable; others
have not "caught on," or they suffer from that mis-
chievous law of priority in nomenclature.
The terms concerning morphological homologies

date from Owen ; Gegenbaur and Haeckel re-

arranged them slightly. Lankester, in 1870, intro-

duced the terms homogenous, meaning alike born,
and homoplastic, or alike moulded. Mivart rightly

found fault with the detailed definition and the sub-

divisions of homoplasy, and very logically invented
dozens of new terms, few of which, if any, have sur-

vived. It is not necessary to survey the ensuing
literature. For expressing the same phenomenon we
have now the choice between homoplasy, homomorphy,
isomorphy, heterophyletic convergence, parallelism,

&c. .\iter various papers by Osborn, who has gone
very fully into these questions, and Willey's "Para-
llelism," Abel, in his fascinating " Grundziige der
Palaeobiologie," has striven to show by numerous
examples that the resemblances or " adaptive forma-
tions " are cases of parallelism if they depend upon
the same function of homologous organs, and con-

vergences if brought about by the same function of

non-homologous organs.

I suggest an elastic terminology for the various

resemblances indicative of the degree of homology of

the respective organs, the degree of affinity of their

owners, and lastly the degree of the structural like-

ness attained.

Homogeny.—The structural feature is invented once

and is transmitted, without a break, to the descen-

dants, in which it remains unaltered, or it changes by

mutation or divergence, neither of which changes can

bring the ultimate results nearer to each other. Nor
can their owners become more like each other, since

the respective character made its first appearance

either in one individual, or, more probably, in many
of one and the same homogenous community.
Homoplasy.—The feature or character is invented

more than once, and independently. This phenomenon
excludes absolute identity; it implies some unlikeness

due to some difference in the material, and there is

further the chance of the two or more inventions, and

therefore also of their owners, becoming more like

each other than they were before

Categories of Homoplasy.

Isotely.^—If the character, feature, or organ has

been evolved out of homologous parts or material,. as

is most likely the case in closely related groups, and

if the subsequent modifications proceed by similar

stages and means, there is a fair probability or chance

of very close resemblance. Iso-tely : the same mark
has been hit.

Homoeotely.—.\Ithough the feature has been evolved

' C/. " Isotely and Coralsnakes." By H. Gadow, Zoolog. Jahrbiilher,

Abt. f. Syst., xxxi., iqii.
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from homologous parts or material, the respective

modifications may proceed by different stages and
means, and the ultimate resemblance will be less close

and deficient in detail. Such cases are most likely to

happen between groups of less close affinity, whether
separated by distance or by time. Homoeo-tely : the
same end has been fairly well attained. The target

has been hit, but not the mark.
Parately.—The feature has been evolved from parts

and material so different that there is scarcely any or

no relationship. The resulting resemblance will at

best be more or less superficial ; sometimes a sham,
although appealing to our fancy. Para-tcly : the

neighbouring target has been hit.

Examples.

Isotely : Bill of the Ardeidse Balteniceps (Africa)

and Cancroma (tropical America).
Zygodactyle foot of cuckoos, parrots, woodpeckers

1-4/

Patterns and coloration of Elaps and other snakes.

Parachute of Petaurus (marsupial) ; Pteromys
(rodent) and Galeopithecus.

Pcrissodactylism of Litopterna and Hippoids.
Bulla auris of Plioplatecarpus (Pythonomorphe) and

certain whales; if tympanic = quadrate
Grasping instruments or nippers in .\rthropods :

pedipalps of Phryne ; chelaj of squill ; first pair of

mantis' legs.

General appearance of moles and Notoryctes, if both
considered as mammals ; of gulls and petrels, if con-

sidered as birds.

Homocotcly : Heterodactyle foot of Trogons
(^ )•

Jumping foot of Macropus, Dipus, Tarsius.
Intcrtarsal and cruro-tarsal joint.

Fusion and elongation of the three middle metarsals
of Dipus and Rhea.

Paddles of Ichthyosaurs. Turtles, whales, penguins.
"Wings" of Pterosaurs and bats.
Long flexible bill of Apteryx and snipes.
Proteroglyph dentition of cobras and Solcnoglvph

dentition of vipers.

Loss of the shell of Limax and Aplysia.
Complex molar pattern of horse and cow.
Parately : Bivalve shell of Brachiopods and Lamelli-

branchs.

Stretcher-sesamoid bone of Pterodactyls (radial
carpal); of flying squirrels (on pisiform); of Anoma-
lurus (on olecranon).

Bulla auris of Pythonomorph (quadrate) and Wale
(tympanic); if i»ic!W = quadrate.
"Wings" of Pterosaurs, or bats, and birds.
The distinction between these three categories must

be vague because that between homology and analogy
is also arbitrary, depending upon the standpoint of
comparison. As lateral outgrowths of vcrtebrse all
ribs are homogenes, but if there are at least hremal
and pleural ribs, then those organs are not homo-
logous even within the class of fishes. If we trace a
common origin far enough back we arrive near bed-
rock with the germinal layers. So there are specific,
generic, ordinal, &c., horiioplasics. The potentiality
of resemblance increases with the kinship of the
material.

Bateson, in his study of Homoeosis, has rightiv
made the solemn quotation :

" There is the flesh of
fishes . . . birds . . . beasts, &c." Their flesh will
not and cannot react in exactly the same way under
otherwise precisely the same conditions, since each
kind of flesh is already biased, encumbered by in-
heritances. If a certain resemblance between a rep-
tile and mammal dates from Permian times, it may
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be homogenous, like the pentadactyle limb which as

such has persisted ; but if that resemblance has first

appeared in the Cretaceous period it is Homoplastic,
because it was brought about* long after the class

division. To cases within the same order we give
the benefit of the doubt more readily than if the

resemblance concerned members of two orders, and
between the phyla we rightly seek no connection.

However, so strongly is our mode of thinking in-

fluenced by the principle of descent that, if the same
feature happen to crop up in more than two orders,

we are biased against Homoplasy.
The readiness with which certain Homoplasies

appear in related groups seems to be responsible for

the confounding of the potentiality of convergent
adaptation with a latent disposition, as if such cases

of Homoplasy were a kind of temporarily deferred

repetition, i.e. after all due to inheritance. This
view instances certain recurring tooth patterns, which,
developing in the embryonic teeth, are said not to be

due to active adaptation or acquisition, but to selec-

tion of accomplished variations, because it is held

inconceivable that use, food, &c., should act upon a

finished tooth. It is not so very difficult to approach
the solution of this apparently contradictory problem.
Teeth, like feathers, can be influenced long before

they are ready by the life experiences of their pre-

decessors. .\ very potent factor in the evolution of

Homoplasies is correlation, which is sympathy, just

as inheritance is reminiscence. The introduction of a

single new feature may affect the whole organism
profoundly, and one serious case of Isotely may arouse

unsuspected correlations and thus bring ever so many
more homoplasies in its wake.

Function is always present in living matter ; it is

life. It is function which not only shapes, but creates

the organ or suppresses it, being indeed at bottom a
kind of reaction upon some stimulus, which stimuli

are ultimately all fundamental, elementary forces,

therefore few in number. That is a reason why
nature seems to have but few resources for meeting
given "requirements"—to use an everyday expression

which really puts the cart before the hor.se. This
paucity of resources shows itself in the repetition of

the same organs in the most different phyla. The
eye has been invented dozens of times. Light, a

part of the environment, has been the first stimulus.

The principle remains the same in the various eyes

;

where light found a suitably reacting material a par-

ticular evolution was set going, often round about, or

topsy-turvy, implying amendments; still, the result

was an eye. In advanced cases a scientifically con-

structed dark chamber with lens, screen, shutters,

and other adjustments. The detail may be unim-
portant, since in the various eyes different contriv-

ances are resorted to.

Provided the material is suitable, plastic, amenable
to prevailing environmental or constitutional forces, it

mattes no difference what part of an organism is

utilised to supply the requirements of function. You
cannot make a silk purse out of a sow's ear, but

you can make a purse, and that is the important
poirit. The first and most obvious cause is function,

which itself may arise as an incidental action due
to the nature of the material. The oxydising of the

blood is such a case, and respiratory organs have
been made out of whatever parts invite osmotic con-
tact of the blood with air or water. It does not matter
whether respiration is carried on by ecto- or by endo-

dermal epithelium. Thus are developed internal gills,

or lungs, both of which may be considered as refer-

able to pharyngeal pouches ; but where the outer
skin has become suitably osmotic, as in the naked
.iXmphibia, it mav evolve external gills. Nay, the
whole surface of the bodv mav become so osmotic that
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both lungs and gfills are suppressed, and the creature
breathes hi a most pseudo-primitive fashion. This
arrangement, more or less advanced, occurs in

many Urodeles, both American and European, belong-
ing to several sub-families, but not in every species

of the various genera. It is therefore a case of

apparently recent Isotely.

There is no prejudice in the making of a new
organ e.\cept in so far that every organism is con-
servative, clinging to what it or its ancestors have
learnt or acquired, which it therefore seeks to re-

capitulate. Thus in the vertebrata the customary
place for respiratory organs is the pharyngeal region.
Every organism, of course, has an enormous back
history ; it may have had to use every part in every
conceivable way, and it may thereby have been trained

to such an extent as to yield almost at once, like a
bridle-wise horse to some new stimulus, and thus
initiate an organ straight to the point.

Considering that organs put to the same use are
^o very often the result of analogous adaptation,

liomoplasts with or without affinity of descent, are we
not justified in accusing morphology of having made
rather too much of the organs as units, as if they
were concrete instead of inducted abstract notions ?

An organ which changes its function may become a
unit so different as to require a new definition. -And

two originally different organs may come to resemble
each other so much in function and structure that they
acquire the same definition as one new unit. To avoid
this dilemma the morphologist has, of course, intro-

duced the differential of descent, whether homologous
or analogous, into his diagnoses of organs.
The same principles must apply to the classification

of the animals. To group the various representative
owners of cases of isotely together under one name,
simply because they have lost those characters which
distinguished their ancestors, would be subversive of
phyletic research. It is of the utmost significance that
such "convergences" (rather "mergers," to use an
administrative term) do take place, but that is another
question. If it could be shown that elephants in a
restricted sense have been evolved independently from
two stems of family rank, the convergent terminals
must not be named Elephantinae, nor can the repre-
sentatives of successive stages or horizons of a mono-
phyletic family be designated and lumped together
as subfamilies. And yet something like this prac-
tice has been adopted from Cope bv experienced
zoologists with a complete disregard of history, which
is an inalienable and important element in our science.
This procedure is no sounder than would be the

sorting of our Cartwrights, Smiths, and Bakers of
sorts into as many natural families. It would be
subversive of classification, the aim of which is the
sorting of a chaos into order. We must not upset the
well-defined relative meaning of the classificatory terms
which have become well established conceptions ; but
what such an assembly as the terminal elephants
should be called is a new question, the urgency of
which will soon become acute. It applies at least to

assemblies of specific, generic, and familv rank, for
each of which grades a new term, irnplying the
principle of convergence, will have to be invented.
In some cases geographical terms may be an addi-
tional criterion. Such terms will be riot only most
convenient, but they will at once act as a warning not
to use the component species for certain purposes.
There is, for instance, the case of Typhlops hraminiis,
mentioned at the beginning of this address. .Another
case is the dog species, called Canis familiaris. about
which it is now the opinion of the best authorities
that the American dogs of sorts are the descendants
of the coyote, while some Indian dogs are descendants
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of a jackal, and others again are traceable to some
wolf. The "dog." a definable conception, has been
invented many times, and in different countries and
out of different material. It is an association of

converged heterogeneous units. We have but a
smile for those who class whales with fishes, or the

blind-worm with the snakes; not to confound the

amphibian Coecilians with reptilian .Amphisbsenas re-

quires some training; but what are we to do with
creatures who have lost or assimilated all those
differential characters which we have got used to

rely upon ?

In a homogeneous crowd of people wc are attracted

by their little differences, taking their really important
agreements for granted ; in a compound crowd we at

once sort the people according to their really unim-
portant resemblances. That is human nature.

The terms "convergence" and "parallelism" are

convenient if taken with a generous pinch of salt.

Some authors hold that these terms are but imperfect

similes, because two originally different organs can
never converge into one identical point, still less can
their owners whose acquired resemblance depresses

the balance of all their other characters. For instance,

no lizard can become a snake, in spite of ever so many
additional snake-like acquisitions, each of which finds

a parallel, an analogy in the snakes. Some zoologists

therefore prefer contrasting only parallelism and
divergence. A few examples may illustrate the justi-

fication of the three terms. If out of ten very similar

black-haired people only two become white by the

usual process, whilst the others retain their colour,

then these two diverge from the rest ; but they do
not, by the acquisition of the same new feature,

become more alike each other than they were before.

Only with reference to the rest do they seem to liken

as they pass from black through grey to white, our
mental process being biased by the more and more
emphasised difference from the majority.

10 Ax Bx Cx D E F
9
8

7
6

5
4

2 Ax Bx
I A B C D E F

Supposing A and B both acquire the character x and
this continues through the next ten generations, while

in the descendants of C the same character is in-

vented in the tenth generation, and whilst the

descendants of D, E, F still remain unaltered. Then
we should be strongly inclined, not only to "key

together C— with A— and 15
"

, but tak ; this case
lo to lo

for one of convergence, although it is really one of

parallelism. If it did not sound so contradictory it

might be called parallel divergence. The inventors

diverge from the majority in the same direction :

Isotely.

Third case.—Ten people, contemporaries, are alike

but for the black or red hair. Black A turns white

and red E turns white, not through exactly identical

stages, since E will pass through a reddish-grey tinge.

But the result is that A and E become actually more
like each other than they were before. They con-

verge, although they have gone in for exactly the

sarne divergence with reference to the majority.

In all three cases the variations begin by divergence

from the majority, but we can well imagine that all

the members of a homogeneous lot change ortho-



150 NATURE [October 2, 1913

genetically (this term has been translated into the far

less expressive " rectigrade ") in one direction, and if

there be no lagging behind, they all reach precisely

the same end. This would be a case of transmuta-
tion (true mutations in Waagen's and Scott's sense),

producing new species without thereby increasing their

number, whilst divergence always implies, at least

potentially, increase of species, genera, families, &c.

If for argument's sake the mutations pass through
the colours of the spectrum, and if each colour be
deemed sufficient to designate a species, then, if all

the tenth generations have changed from green to

yellow and those of the twentieth generation from
yellow to red, the final number of species would be
the same. .'\nd even if some lagged behind, or re-

mained stationary, these epistatic species (Eimer) are

produced by a process which is not the same as that

of divergence or variation in the usual sense.

The two primary factors of evolution are environ-
ment and heredity. Environment is absolutely insepar-

able from any existing organism, which therefore must
react (adaptation) and at least some of these results

gain enough momentum to be carried into the next
generation (heredity).

The life of an organism, with all its experiments
and doings, is its ontogeny, which may therefore be
called the subject of evolution, but not a factor.

Nor is selection a primary and necessary factor, since,

being destructive, it invents nothing. It accounts, for

instance, for the composition of the present fauna, but
has not made its components. A subtle scholastic in-

sinuation lurks in the plain statement that by ruthless
elimination a black flock of pigeons can be produced,
even that thereby the individuals have been made
black. (But, of course, the breeder has thereby not
invented the black pigment.)
There can be no evolution, progress, without re-

sponse to stimulus, be this environmental or constitu-

tional, i.e. depending upon the composition and the
correlated working of the various parts within the
organism. Natural selection has but to favour this

plasticity, by cutting out the non-yielding material,

and through inheritance the adaptive material will

be brought to such a state of plasticity that it is

ready to yield to the spur of the moment, and the
foundation of the same new organs will thereby be
laid, whenever the same necessity calls for them.
Here is a dilemma. On one hand, the organism
benefits from the ancestral experience ; on the other,

there applies to it de Rosa's law of the reduction of

variability, which narrows the chances of change into

fewer directions. But in these few the changes will

proceed all the quicker and farther. Thus progress
is assured, even hypertely, which may be rendered
by "over-doing a good thing."

Progress really proceeds by mutations, spoken of

before, orthogenesis, and it would take place without
selection and without necessarily benefiting the

organism. It would be mere presumption that the
seven-gilled shark is worse off than its six- or five-

gilled relations ; or to imagine that the newt with
double trunk-veins suffers from this arrangement,
which morphologically is undoubtedly inferior to the

unpaired, azygous, &c., modifications. The fact that

newts exist is proof that they are efficient in their

way. -Such orthogenetic changes are as predictable

in their results as the river which tends to shorten its

course to the direct line from its head waters to the
sea. That is the rivers Entelechy and no more due
to purpose or design than is the scries of improve-
ments from the many gill-bearing partitions of a shark
to the fewer, and more highly finished comb-shaped
gills of a Teleostean fish.

The success of adaptation, as measured by the
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morphological grade of perfection reached by an
organ, seems to depend upon the phyletic age of the
animal when it was first subjected to these " tempta-
tions." The younger the groJf), the higher is likely

to be the perfection of an organic system, organ,
or detail. This is not a platitude. The perfection

attained does not depend merely upon the length of

time available for the evolution of an organ. A recent

Teleostean has had an infinitely longer time as a
fish than a reptile, and this had a longer time than a

mammal, and yet the same problem is solved in a
neater, we might say in a more scientifically correct,

way by a mammal than by a reptile, and the reptile

in turn shows an advance in every detail in comparison
with an amphibian, and so forth.

A few examples will suffice :

—

The claws of reptiles and those of mammals ; there

are none in the amphibians, although some seem to

want them badly, like the .African frog Gampsos-
teonyx, but its cat-like claws, instead of being horny
sheaths, are made out of the sharpened phalangeal
bones which perforate the skin.

The simple contrivance of the rhinocerotic horn,
introduced in Oligocene times, compared with the

antlers of Miocene Cervicornia and these with the

response made by the latest of Ruminants, the hollow-
horned antelopes and cattle. The heel-joint; unless

still generalised, it tends to become intertarsal (at-

tempted in some lizards, pronounced in some dino-

saurs and in the birds) by fusion of the bones of the

tarsus with those above and below, so that the tarsals

act like epiphysial pads. Only in mammals epiphyses
are universal. Tibia and fibula having their own, thf

pronounced joint is cruro-tarsal, and all ihe tarsals

could be used for a very compact, yet non-rigid
arrangement. The advantage of a cap, not merely
the introduction of a separate pad, is well recognised
in engineering.
Why is it that mammalian material can produce

what is denied to the lower classes? In other words,
why are there still lower and middle classes? Why
have they not all by this time reached the same grad''

of perfection ? Why not indeed, unless because every
new group is less hampered by tradition, much of

which must be discarded with the new departure ; and
some of its energ)' is set free to follow up this new
course, straight, with ever-growing results, until in

its turn this becomes an old rut out of which a new
iolt leads once more into fresh fields.

SECTION E.

geography.

Opening -Address by Prof. H. N. Dickson,
President of the Section.

Since the last meeting of this Section the tragic

fate of Captain Scott's party, after its successful

journey to the .South Pole, has become known ; and
our hopes of welcoming a great leader, after great
achievement, have been disappointed. There is no
need to repeat here the narrative of events, or to

dwell upon the lessons afforded by the skill, and re-

source, and heroic persistence, which endured to the

end. .Ml these have been, or will be, placed upon
permanent record. But it is right that we should add
our word of appreciation, and proffer our sympathy
to those who have suffered loss. It is for us also to

take note that this last of the great .Antarctic expedi-

tions has not merely reached the Pole, as another has

done, but has added, to an extent that few successful

exploratory undertakings have ever been able to do,

to the sum of scientific geographical knowledge. .As

the materi.'ils secured are worked out it will, I believe,
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become more and more apparent that few of the physical

and biological sciences have not received contribu-

tions, and important contributions, of new facts ; and
also that problems concerning the distribution of the

different groups of phenomena and their action and
reaction upon one another—the problems which are

specially within the domain of the geographer—have
not merely been extended in their scope but have
been helped to their solution.

The reaching of the two poles of the earth brings
to a close a long and brilliant chapter in the story

of geographical exploration. There is still before us
I vista of arduous research in geography, bewildering
ihnost in its extent, in such a degree indeed that

the scope of geography" is in itself a subject of

perennial interest. But the days of great pioneer

discoveries in topography are definitely drawn to their

close. We know the size and shape of the earth, at

least to a first approximation, and as the map fills

up we know that there can be no new continents and
no new oceans to discover, although all are still, in a

sense, to conquer. Looking back, we find that the

t|ualities of human enterprise and endurance have
shown no change ; we need no list of names to prove

that they were alike in the days of the earliest ex-

plorations, of the discovery of the New World or of

tlie sea route to India, of the " Principal! Naviga-
tions," or of this final attainment of the Poles. The
love of adventure and the gifts of courage and endur-

ance have remained the same : the order of discovery

has been determined rather by the play of imagina-
tion upon accumulated knowledge, suggesting new-

methods and developing appropriate inventions. Men
have dared to do risky things with inadequate ap-

pliances, and in doing so have shown how the

appliances may be improved and how new enter-

prises may become possible as well as old ones easier

and safer. As we come to the end of these "great
txplorations," and are restricted more and more to

investigations of a less striking sort, it is well to

remember that in geography, as in all other sciences,

research continues to make as great demands as

ever upon those same qualities, and that the same
recognition is due to those who continue in patient

labour.

When we look into the future of geographical
study, it appears that for some time to come we shall

still be largelv dependent upon work similar to that

of the pioneer type to which I have referred, the work
of perfecting tlie geographer's principal weapon, the

map. There are many parts of the world about which
we can say little except that we know they exist

;

even the topographical map, or the material for

making it, is wanting ; and of only a few regions
are there really adequate distributional maps of any
kind. These matters have been brought before this

Section and discussed very fully in recent years, so I

need say no more about them, except perhaps to

express the hope and belief that the production of

topographical maps of difficult regions may soon be
greatly facilitated and accelerated with the help of

the new art of flying.

I wish to-day rather to ask you-- attention for a
short time to a phase of pioneer exploration which
has excited an increasing amount of interest in recent
years. Civilised man is, or ought to be, beginning
to realise that in reducing more and more of the
available surface of the earth to what he considers a
habitable condition he is making so much progress,
and making it so rapidly, that the problem of finding

suitable accommodation for his increasing numbers
must become urgent in a few generations. We are
getting into the position of the merchant whose trade

is constantly expanding and who foresees that his
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premises will shortly be too small for him. In our
case removal to more commodious premises elsewhere
seems impossible—we are not likely to find a means
of migrating to another planet—so we are driven to

consider means of rebuilding on the old site, and so
making the best of what we have, that our business

may not suffer.

In the type of civilisation with which we are most
familiar there are two fundamental elements—sup-

plies of food energy, and supplies of mechanical
energy. Since at present, partly because of geo-

graphical conditions, these do not necessarily (or even

in general) occur together, there is a third essential

factor, the line of transport. It may be of interest to

glance, in the cursory manner which is possible upon
such occasions, at some geographical points concern-

ing each of these factors, and to hazard some specula-

tions as to the probable course of events in the

future.

In his presidential address to the British Associa-

tion at its meeting at Bristol in 1898, Sir William
Crookes gave some valuable estimates of the world's

supply of wheat, which, as he pointed out, is "the
most sustaining food-grain of the great Caucasian
race." Founding upon these estimates, he made a

forecast of the relations between the probable rates of

increase of supply and demand, and concluded that
" Should all the wheat-growing countries add to their

(producing) area to the utmost capacity, on the most
careful calculation the yield would give us only an
addition of some 100,000,000 acres, supplying, at the

average world-yield of 127 bushe's to the acre,

1,270,000,000 bushels, just enough to supply the

increase of population among bread-eaters till the year

1931." The president then added, "Thirty years is

but a day in the life of a nation. Those present

who may attend the meeting of the British Associa-

tion thirty years hence will judge how far my fore-

casts are justified."

Half the allotted span has now elapsed, and it may
be useful to inquire how things are going. For-

tunately this can be easily done, up to ascertain point

at any rate, bv reference to a paper published recently

by Dr. J. F. tjnstead (Geographical Jotirnal, August,

1913), in which comparisons are given for the decades

i88"i-9o, 1891-1900, and 1901-10. Dr. L'nstead shows

that the total wheat harvest for the world may be

estimated at 2258 million bushels for the first of these

periods, 2575 rriillion for the second, and 3233 million

for the third, increases of 14 per cent, and 25 per

cent, respectively. He points out that the increases

were due " mainly to an increased acreage," the areas

being 192, 211, and 242 million acres, but also "to

some extent (about 8 per cent.) to an increased aver-

age yield per acre, for while in the first two periods

this was 12 bushels, in the third period it rose to

13 bushels per acre."

If we take the period 1891-1900, as nearly corre-

sponding to Sir William Crookes's initial date, we
find that the succeeding period shows an increase of

65S million bushels, or about half the estimated

increase required by 1931, and that attained chiefly by

"increased acreage."
But signs are not wanting that increase in this

way will not go on indefinitelv. We note (also from

Dr. Unstead's paper) that in the two later_ periods

the percentage of total wheat produced which was
exported from the United States fell from 32 to 19,

the yield per acre showing an increase meanwhile to

14 bushels. In the Russian Empire the percentage

fell from 26 to 23, and only in the youngestof the

new countries—Canada, .Australia, the Argentine—do

we find large proportional increases. -Again, it is

significant that in the United Kingdom, which is.
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and always has been, the most sensitive of all wheat-
producing countries to variations in the floating
supply, the rate of falling-off of home production
shows marked if irregular diminut'.on.
Looking at it in another way, we find (still from

Dr. Unstead's figures) that the total amount sent
out by the great exporting countries averaged, in 1881-

90, 295 million bushels, 189 1-1900, 402 millions, 1901-10,

532 millions. These quantities represent respectively

i3'o, i5'6, and i6'i per cent, of the total production,
and it would appear that the percentage available for

export from these regions is, for the time at least,

approaching its limit, i.e. that only about one-sixth
of the wheat produced is available from surpluses in

the regions of production for making good deficiencies

elsewhere.

There is, on the other hand, abundant evidence
that improved agriculture is beginning to raise the
yield per acre over a large part of the producing area.
Between the periods 1S81-90 and 1901-10 the average
in the United States rose from 12 to 14 bushels; in

Russia from 8 to 10; in Australia from 8 to 10. It

is likely that, in these last two cases at least, a part
of the increase is due merely to more active occupa-
tion of fresh lands as well as to use of more suitable

varieties of seed, and the effect of improvements in

methods of cultivation alone is more apparent in the
older countries. During the same period the average
yield increased in the United Kingdom from 28 to

32 bushels, in France from 17 to 20, Holland 27 to 33,
Belgium 30 to 35, and it is most marked in the
German Empire, for which the figures are 19 and 29.

In another important paper {Geographical Jourual,
April and May, 1912) Dr. Unstead has shown that
the production of wheat in North .America may still,

in all likelihood, be very largely increased by merelv
increasing the area under cultivation, and the reason-
ing by which he justifies this conclusion certainly holds
good over large districts elsewhere. It is of course
impossible, in the present crude state of our know-
ledge of our own planet, to form any accurate esti-

mate of the area which may, by the use of suitable
seeds or otherwise, become available for extensive
cultivation. But I think it is clear that the available
proportion of the total supply from ''extensive"
sources has reached, or almost reached, its maximum,
and that we must depend more and more upon inten-
sive farming, with its greater demands ic labour.
The average total area under wheat is e^. -mated by

Dr. Unstead as 102 million acres for i8»i-9o, 211
million acres for 1891-1900, and 242 million acres
for 1901-10. Making the guess, for we can make
nothing better, that this area mav be increased to

300 million acres, and that under ordinarv agriculture
the average yield may eventually be increased to

20 bushels over the whole, we get an average harvest
of 6000 million bushels of wheat. The average wheat-
eater consumes, according to .Sir William Crookes's
figures, about four and a half bushels per annum;
but the amount tends to increase. It is as much
(according to Dr. Unstead) as six bushels in the
United Kingdom and eight bushels in France. Let us
take the British figure, and it appears that on a
liberal estimate the earth may in the end be able to

feed permanently Tooo million wheat-eaters. If pro-
phecies based on population statistics are trustworthv.
the crisis will be upon us before the end of this

century. After that we must either depend upon some
substitute to reduce the consumption per head of the
staple foodstuff, or we must take to intensive farm-
ing of the most strenuous sort, absorbing enormous
quantities of labour and introducing, sooner or later,

serious difficulties connected with plant-food. We
leave the possibility of diminishing the rate of increase
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in the number of bread-eaters out of account for the
moment.
We gather, then, that the estimates formed in 1898

are in the main correct, and the wheat problem must
become one of urgency at no distant date, although
actual shortage of food is a long way off. What is

of more immediate significance to the geographer is

the element of change, of return to earlier conditions,

which is emerging even at the present time. If we
admit, as 1 think we must do, that the days of

increase of extensive farming on new land are draw-
ing to a close, then we admit that the assignment of

special areas for the production of the food-supply ol

other distant areas is also coming to its end. The
opening up of such areas, in which a sparse
population produces food in quantities largely in

e.xcess of its own needs, has been the characteristic

of our time, but it must give place to a more uniform
distribution of things, tending always to the condi-
tion of a mod rately dense population, more uniformly
distributed over large areas, capable of providing the
increased labour necessary for the higher type of

cultivation, and self-supporting in respect of grain-
food at least. We observe in passing that the colonial

system of our time only became possible on the large
scale with the invention of the steam-locomotive, and
that the introduction of railway systems in the appro-
priate regions, and the first tapping of nearly all such
regions on the globe, has taken less than a century.

Concentration in special areas of settlement, for-

merly chiefly effected for military reasons, has in

modern times been determined more and more by the
distribution of supplies of energy. The position of

the manufacturing- district is primarily determined by
the supply of coal. Other forms of energy are, no
doubt, available, but, as Sir William Ramsay showed
in his presidential address at the Portsmouth meeting
in T911, we must in all probability look to coal as
being the chief permanent source.

In the early days of manufacturing industries the
main difficulties arose from defective land transport.

The first growth of the industrial system, therefore,

took place where sea transport was relatively easy

;

raw material produced in a region near a coast was
carried to a coalfield also near a coast, just as in

times when military power was chiefly a matter of
" natural defences," the centre of power and the food-
producing colony had to be mutually accessible. Hence
the .'\tlantic took the place of the Mediterranean,
Great Britain eventually succeeded Rome, and eastern
North .'\merica became the counterpart of northern
Africa. It is to this, perhaps more than to anything
else, that we owe our tremendous start amongst the
industrial nations, and we observe that we used it to

provide less favoured nations with the means of
improving their system of land transport, as well as
actually to manufacture imported raw material and
redistribute the products.
But there is, of course, this difference between the

supply of foodstuff (or even military power) and
mechanical energy, that in the case of coal at least

it is necessary to live entirely upon capital ; the storing
up of energy- in new coalfields goes on so slowly in

comparison with our rate of expenditure that it may
be altogether neglected. Now in this country we
began to use coal on a large scale a little more than
a centu"-;/ ago. Our present yearly consumption is of

the order of 300 millions of tons, and it is computed
(General Report of the Royal Commission on Coal
Supplies, iqo6) that at the present rate of increase
" the whole of our available supply will be exhausted
in 170 years." With regard to ttie rest of the world
we cannot, from lack of data', make even the broad
assumptions that -were possible in the case of wheat
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supply, and for that and other reasons it is therefore

impossible even to guess at the time which must
elapse before a universal dearth of coal becomes im-

minent; it is perhaps sufficient to observe that to the

best of our knowledge and belief one of the world's

largest groups of coalfields (our own) is not likely

to last three centuries in all.

Here again the present interest lies rather in the

jjliases of change which are actually with us. During
the first stages of the manufacturing period energy

in any form was exceedingly difficult to transport, and

this led to intense concentration. Coal was taken

from the most accessible coalfield and used, as far as

possible, on the spot. It was chiefly converted into

mechanical energy by means of the steam-engine, an

extremelv wasteful apparatus in small units, and
hence still further concentration ; thus the steam-

engine is responsible in part for the factory system

in its worst aspect. The less accessible coalfields were
neglected. Also, the only other really available source

of energy—water-power—remained unused, because

the difliculties in the way of utilising movements of

large quantities of water through small vertical dis-

tances (as in tidal movements) are enormous ; the only

easily applied source occurs where comparatively small

quantities of water fall through considerable vertical

distances, as in the case of waterfalls. But, arising

from the geographical conditions, waterfalls (with rare

exceptions such as Niagara) occur in the " torrential

"

part of the typical river-course, perhaps far from the

sea, almost certainly in a region too broken in surface

to allow of easy communication or even of industrial

settlement of any kind.

However accessible a coalfield may be to begin
with, it sooner or later becomes inaccessible in another

way, as the coal near the surface is exhausted and the

workings get deeper. No doubt the evil day is post-

poned for a time bv improvements in methods of

mining—a sort of intensive cultivation—but as we can
put nothing back the end must be the same, and
successful competition with more remote but more
superficial deposits becomes impossible. And every

improvement in land transport favours the geo-

graphically less accessible coalfield.

From this point of view it is impossible to over-

estimate the importance of what is to all intents and
purposes a new departure of the same order of

magnitude as the discovery of the art of smelting iron

with coal, or the invention of the steam-engine, or of

the steam-locomotive. I mean the conversion of

energv into electricity, and its transmission in that

form (at small cost and with small loss) through
great distances. First we have the immediately in-

creased availability of the great sources of cheap
power in waterfalls. The energy may be transmitted
through comparatively small distances and converted
into heat in the electric furnace, making it possible

to smelt economically the most refractory ores, as

those of aluminium, and converting such unlikely

places as the coast of Norway or the West High-
lands of .Scotland into manufacturing districts. Or it

rrav be transmitted through greater distances to

regions producine quantities of raw materials, dis-

tribvtted there widespread to manufacturing centres,

and reconverted into mechanical energv. The Plain

of Lombardy produces raw materials in abundance,
but Ttalv has no coal supply. The waterfalls of the

.-\lps yield much energy, and this transmitted in the
form of electricity, in some cases for great distances,

is converting northern Ttalv into one of the world's
great industrial recions. Chisholm gives an estimate
of a possible sunplv of power amounting to 3,000,000
horse-power, and says that of this about one-tenth was
already being utilised in the year 1900.

But assuming again, with Sir William Ramsay,
that coal must continue to be the chief source of energy,

it is clear that the question of accessibility now wears

an entirely different aspect. It is not altogether

beyond reason to imagine that the necessity for

mining, as such, might entirely disappear, the coal

being burnt in situ and energy converted directly into

electricity. In this way some coalfields might con-

ceivably be exhausted to their last pound without

serious increase in the cost of getting. But for the

present it is enough to note that, however inaccessible

any coalfield may be froin supplies of raw material, it

is only necessary to establish generating stations at

the pit's mouth and transport the energy to where it

can be used. One may imagine, for example, vast

manufactures carried on in what are now the im-

mense agricultural regions of China, worked by

power supplied from the great coal deposits of

Shan-si.

There is, however, another peculiarity of electrical

power which will exercise increasing influence upon

the geographical distribution of industries. The small

electric motor is a much more efficient apparatus than

the small steam-engine. We are, accordingly, already

becoming familiar with the great factory in which,

instead of all tools being huddled together to save

loss through shafting and belting, and all kept run-

ning all tile time, whether busy or not (because the

main engine must be run), each tool stands by itself

and is worked by its own motor, and that only when

it is wanted. Another of the causes of concentration

of manufacturing industry is therefore reduced in

importance. We may expect to see the effects of this

becoming more and more marked as time goes on,

and other forces working towards uniform distribu-

tion make themselves more felt.

The points to be emphasised so far, then, are, first,

that the time when the available areas whence food

supply as represented by wheat is derived are likely

to be taxed to their full capacity within a period of

about the same length as that during which the

modern colonial system has been developing in the

past; secondly, that cheap supplies of energy may

continue for a longer time, although eventually they

must greatly diminish ; and, thirdly, there must begin

in the near future a great equalisation in the distribu-

tion of population. This equalisation must arise from

a number of causes. More intensive cultivation will

increase the amount of labour required in agriculture,

and there will be less difference in the cost of pro-

duction and yield due to differences of soil and

climate. Manufacturing industries will be more

uniformly distributed, because energy, obtained from

a larger number of sources in the less accessible

places, will be distributed over an increased number

of centres. The distinction between agricultural and

industrial regions will tend to become less and less

clearly marked, and will eventually almost disappear

in many parts of the world.
, , c ,

The effect of this upon the third element is of hrst-

rate importance. It is clear that as the process of

equalisation goes on the relative amount of long-

distance transport will diminish, for each district will

tend more and more to produce its own supply ot

staple food and carry on its own principal manufac-

tures This result will naturally be most marked in

what we mav call the " east-and-west " transport for

as climatic controls primarily follow the parallels of

latitude, the great quantitative trade, the flow of food-

stuffs and manufactured articles to and fro between

peoples of like habits and modes of life, runs primarily

east and west. Thus the transcontinental functions

of the great North American and Eurasian railways,

the east-and-west systems of the inland waterways of
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the two continents, and the connecting hnks furnished
by the great ocean ferries, must become of relatively

less importance.
The various stages may be represented, perhaps,

in some such manner as this. If I is the cost of pro-
ducing a thing locally at a place A by intensive cul-

tivation or what corresponds to it, if E is the cost of

producing the same thing at a distant place B, and
T the cost of transporting it to A, then at A we may
at some point of time have a more or less close
approximation to

l = E + T.

We have seen that in this country, for example,
I has been greater than E + T for wheat ever since,

say, the introduction of railways in North America,
that the excess tends steadily to diminish, and that
however much it may be possible to reduce T either
by devising cheaper modes of transport or by shorten-
ing the distance through which wheat is transported,
E + T must become greater than I, and it will pay us
to grow all or most of our own wheat. Conversely,
in the 'seventies of last century I was greater than
E + T in North America and Germany for such things
as steel rails and rolling-stock, which we in this

country were cultivating "extensively" at the time
on more accessible coalfields, with more skilled labour
and better organisation than could be found else-

where. In many cases the positions are now, as we
know, reversed, but geographically I must win all

round in the long run.
In the case of transport between points in different

latitudes the conditions are, of course, altogether dis-

similar, for in this case commodities consist of food-
stuffs, or raw materials, or manufactured articles,
which may be termed luxuries, in the sense that their
use is scarcely known until cheap transport makes
them easily accessible, when they rapidly become
" necessaries of life." Of these the most familiar
examples are tea, coffee, cocoa and bananas, india-
rubber and manufactured cotton goods. There is

here, of course, always the possibility that wheat as
a staple might be replaced by a foodstuff produced in

the tropics, and it would be extremely interesting to
study the geographical consequences of such an event
as one-half of the surface of the earth suddenly
coming to help in feeding the two quarters on either
side; but for many reasons, which I need not go into
here, such a consummation is exceedinglv unlikely.
\yhat seems more probable is that the trade between
different latitudes will continue to be characterised
specially by its variety, the variety doubtless increas-
ing, and the quantity increasing in still larger
measure. The chief modification in the future may
perhaps be looked for in the occasional transference
of manufactures of raw materials produced in the
tropics to places within the tropics, especially when
the manufactured article is itself largelv consumed
near regions of production. The necessary con-
dition here is a region, such as (e..g.) the mon-
soon region, in which there is suflficient variation i^i

the seasons to make the native population laborious

;

for then, and apparently only then, is it possible to
secure sufficient industry and skill bv training, and
therefore to be able to yield to the ever-growing
pressure in more temperate latitudes due to increased
cost of labour. The best examples of this to-day are
probably the familiar ones of cotton and jute manu-
facture in India. With certain limitations, manu-
facturing trade of this kind is, however, likely to
continue between temperate and strictlv tropical
regions, where the climate is so uniform throughout
the year that the native has no incentive to work.
There the collection of the raw material is as much
as, or even more than can be looked for—as in the
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case of mahogany or wild rubber. Where raw
material has to be cultivated—as cotton, cultivated

rubber, &c.—the raw material has to be produced in

regions more of the monsoon J:ype, but it will prob-

ably—perhaps as much for economic as geographical
reasons—be manufactured at some centre in the tem-
perate zones, and the finished product transported

thence, when necessary, to the point of consumption
in the tropics.

We are here, however, specially liable to grave
disturbances of distribution arising from invention of

new machinery or new chemical methods ; one need
only mention the production of sugar or indigo.

Another aspect of this which is not without import-

ance may perhaps be referred to here, although it

means the transference of certain industries to more
accessible regions merel)', rather than a definite change
of such an element as latitude. I have in mind the

sudderi conversion of an industry in which much
labour is expended on a small amount of raw material

into one where much raw material is consumed, and
by the application of power-driven machinery the

labour required is greatly diminished. One remembers
when a fifty-shilling Swiss watch, although then still

by tradition regarded as sufficiently valuable to de-

serve enclosure in a case constructed of a precious

metal, was considered a marvel of cheapness. Ameri-
can machine-made watches, produced by the ton, are

now encased in the baser metals and sold at some
five shillings each, and the watch-making industry has
ceased to be specially suited to mountainous districts.

In considering the differences which seem likely to

arise in what we may call the regional pressures of

one kind and another, pressures which are relieved or

adjusted by and along certain lines of transport, I

have made a primary distinction between " east-and-
• west" and " north-and-south " types, because both in

matters of food supply and in the modes of life which
control the nature of the demand for manufactured
articles climate is eventually the dominant factor;

and, as I have said, climate varies primarily with

latitude. This is true specially of atmospheric tem-
perature; but temperature varies also with alti-

tude, or height above the level of the sea. To a

less extent rainfall, the other great element of climate,

varies with latitude, but the variation is much more
irregular. More important in this case is the influence

of the distribution of land and sea, and more especially

the configuration of the land surface, the tendency

here being sometimes to strengthen the latitude effect

where a continuous ridge is interposed, as in Asia,

practically cutting off "north-and-south" communica-
tion altogether along a certain line, emphasising the

parallel-strip arrangement running east and west to

the north of the line, and inducing the quite special

conditions of the monsoon region to the south of it.

We may contrast this with the effect of a " north-and-

south " structure, which (in temperate latitudes

especially) tends to swing what we may call the

regional lines round till they cross the parallels of

latitude obliquely. This is typically illustrated in

North America, where the angle is locally sometimes
nearly a right angle. It follows, therefore, that the

contrast of " east-and-west " and "north-and-south"
lines, which I have here used for purposes of illus-

tration, is necessarily extremely crude, and one of the

most pressing duties of geographers at the present

moment is to elaborate a more satisfactory method of

classification. I am very glad that we are to have a

discussion on " Natural Regions " at one of our
sederunts. Perhaps I may be permitted to express

the hope that we shall concern ourselves with the types

of region wc want, their structure pr "grain," and
their relative positions, rather than with the precise

delimitation of their boundaries, to which I think we
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have sometimes been inclined, for educational pur-

poses, to give a little too much attention.

Before leaving this I should like to add, speaking
still in terms of " east-and-west " and " north-and-

bouth," one word more about the essential east-and-

west structure of the Old World. I have already

referred to the great central axis of Asia. This axis is

prolonged westward through Europe, but it is cut

through and broken to such an extent that we may
include the Mediterranean region with the area lying

further north, to which indeed it geographically

belongs in any discussion of this sort. But the Medi-
terranean region is bounded on the other side by the

Sahara, and none of our modern inventions facilitating

transport has made any impression upon the dry
desert ; nor does it seem likely that such a desert

will ever become a less formidable barrier than a great

mountain mass or range. We may conclude, then,

that in so far as the Old World is concerned, the
'• north-and-south " transport can never be carried on

as freely as it may in the New, but only through
certain weak points, or "round the ends," i.e. by sea.

It may be further pointed out that the land areas in

the southern hemisphere are so narrow that they

will scarcely enter into the "east-and-west" category

at all—the transcontinental railway as understood in

the northern hemisphere cannot exist ; it is scarcely

a pioneer system, but rather comes into existence as

a later by-product of local east-and-west lines, as in

Africa.

These geographical facts must exercise a profound
influence upon the future of the British Isles. Trade
south of the great dividing line must always be to a

large extent of the " north-and-south " type, and the

British Isles stand practically at the western end of the

great natural barrier. From their position the British

Isles will always be a centre of immense importance
in entrepot trade, importing commodities from
"south" and distributing "east and west," and
similarly in the reverse direction. This movement will

be permanent, and will increase in volume long after

the present type of purely "east-and-west" trade has
become relatively less important than it is now, and
long after the British Isles have ceased to have any of

the special advantages for manufacturing industries

which are due to their own resources either in the

way of energy or of raw material. We can well

imagine, however, that this permanent advantage of

position will react favourably, if indirectly, upon cer-

tain types of our manufactures, at least for a very
long time to come.

Reverting briefly to the equalisation of the distribu-

tion of population in the wheat-producing areas and
the causes which are now at work in this direction,

it is interesting to inquire how geographical conditions
are likely to influence this on the smaller scale. We
may suppose that the production of staple foodstuffs

must always be more uniformly distributed than the

manufacture of raw materials, or the production of

the raw materials themselves, for the most important
raw materials of vegetable origin (as cotton, rubber,
&c.) demand special climatic conditions, and, apart
from the distribution of energy, manufacturing indus-
tries are strongly influenced by the distribution of

mineral deposits, providing metals for machinery, and
so on. It may, however, be remarked that the useful
metals, such as iron, are widely distributed in or near
regions which are not as a rule unfavourable to agri-

culture. Nevertheless, the fact remains that while a
more uniform distribution is necessarv and inevitable

in the case of agriculture, many of the conditions of

industrial and social life are in favour of concentra-
tion ; the electrical transmission of energv removes,
in whole or in part, only one or two of the centri-
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petal forces. The general result might be an ap-
proximation to the conditions occurring in many parts

of the monsoon areas—a number of fairly large towns
pretty evenly distributed over a given agricultural

area, and each drawing its main food supplies from
the region surrounding it. The positions of such
towns would be determined much more by industrial

conditions, and less by military conditions, than in the

past (military power being in these days mobile, and
not fixed) ; but the result would on a larger scale be
of the same type as was developed in the central

counties of England, which, as Mackinder has pointed

out, are of almost equal size and take the name of

the county town. Concentration within the towns
would, of course, be less severe than in the early

days of manufacturing industry. Each town would
require a very elaborate and highly organised system
of local transport, touching all points of its agricul-

tural area, in addition to lines of communication with
other towns and with the great " north-and-south

"

lines of world-wide commerce, but these outside lines

would be relatively of less importance than they are

now. We note that the more perfect the system of

local transport, the less the need for points of inter-

mediate exchange. The village and the local market-
town will be "sleepy" or decadent as they are now,
but for a different reason ; the symptoms are at

present visible mainly because the country round about
such local centres is overwhelmed by the great lines

of transport which pass through them ; they will sur-

vive for a time through inertia and the ease of foreign

investment of capital. The effect of this influence is

already apparent since the advent of the "commercial
motor," but up to the present it has been more in the

direction of distributing" from the towns than collect-

ing to them, producing a kind of " suburbanisation
"

which throws things still further out of balance. The
importance of the road motor in relation to the future

development of the food-producing area is incalcul-

able. It has long been clear that the railway of the

type required for the great through lines of fast

transport is ill-adapted for the detailed work of a smalt

district, and the "light" railway solves little and
introduces many comphcations. The problem of deter-

mining the direction and capacity of a system of

roads adequate to any particular region is at this

stage one of extraordinary difficulty ; experiments

are exceedingly costly, and we have as yet little ex-

perience of a satisfactory kind to guide us. The
geographer, if he will, can here be of considerable

service to the engineer.

In the same connection, the development of the

agricultural area supplying an industrial centre offers

many difficult problems in relation to what may be

called accessory products, more especially those of a

perishable nature, such as meat and milk. In the

case of meat the present position is that much land

which may eventually become available for grain crops

is used for grazing, or cattle are fed on some grain,

like maize, which is difficult to transport or is not

satisfactory for bread-making The meat is then

temporarily deprived of its perishable property by
refrigeration, and does not suffer in transport.

Modern refrigerating machinery is elaborate and com-
plicated, and more suited to use on board ship than

on anv kind of land transport. Hence tho most con-

venient regions for producing meat for export are

those near the sea-coast, such as occur in the Argen-
tine or the Canterbury plains of New Zealand. The
case is similar to that of the "accessible" coalfield.

Possibly the preserving processes may be simplified

and cheapened, making overland transport easier, but

the fact that it usually takes a good deal of land to

produce a comparati\-eIy small quantity of meat will
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make the difficulty greater as land becomes more
valuable. Cow's milk, which in modern times has

become a "necessary of life" in most parts of the

civilised world, is in much the same category as

meat, except that difficulties of preservation, and
therefore of transport, are even greater. That the

problem has not become acute is largely due to the

growth of the long-transport system available for

wheat, which has enabled land round the great centres

of population to be devoted to dairy produce. If we
are right in supposing that this state of things cannot

be permanent, the difficulty of milk supply must

increase, although relieved somewhat by the less

intense concentration in the towns ; unless, as seems

not unlikely, a wholly successful method of permanent
preservation is devised.

In determining the positions of the main centres,

or rather, in subdividing the larger areas for the dis-

tribution of towns with their supporting and dependent

districts, water supply must be one of the chief factors

in the future, as it has been in the past; and in the

case of industrial centres the quality as well as the

quantity of water has to be considered. A funda-

mental division here would probably be into districts

having a natural local supply, probably of hard water,

and districts in which the supply must be obtained

from a distance. In the latter case engineering works

of great magnitude must often be involved, and the

question of total resources available in one district

for the supply of another must be much more fully

investigated than it has been. In many cases, as in

this country, the protection of such resources pending

investigation is already much needed. It is worth

noting that the question may often be closely related

to the development and transmission of electrical

energy from waterfalls, and the two problems might

in such cases be dealt with together. Much may be

learned about the relation of water supply to dis-

tribution of population from a study of history, and a

more active prosecution of combined historical and

geographical research would, I believe, furnish useful

material in this connection, besides throwing interest-

ing light on many historical questions.

Continued exchange of the " north-and-south " type

and at least a part of that described as "east-and-

west " gives permanence to a certain number of

points where, so far as can be seen, there must

always be a change in the mode of transport. It is

not likely that we shall have heavy freight-carrying

monsters in the air for a long time to come, and

until we have the aerial " tramp " transport must be

effected on the surfaces of land and sea. However
much we may improve and cheapen land transport, it

cannot in the nature of things become as cheap as

transport by sea. For on land the essential idea is

always that' of a prepared road of some kind, and, as

Chisholm has pointed out, no road can carry more

than a certain amount ; traffic beyond a certain quantity

constantly requires the construction of new roads. It

follows, then, that no device is likely to provide trans-

port indifferently over land and sea, and the seaport

has in consequence inherent elements of permanence.

Improved and cheapened land transport increases the

economy arising from the employment of large ships

rather than small ones, for not only does transport

inland become relatively more important, but dis-

tribution along a coast from one large seaport becomes

as easy as from a number of small coastal towns.

Hence the conditions are in favour of the growth of

a comparativelv small number of immense seaport

cities like- London and New York, in which there

must be great concentration not merely of work
directly connected with shipping, but of commercial

and financial interests of all sorts. The seaport is,
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in fact, the type of great city which seems likely to

increase continually in size, and provision for its needs
cannot in general be made from the region imme-
diately surrounding it, as in the case of towns of

other kinds. In special cases there is also, no doubt,

permanent need of large inland centres of the type

of the " railway creation," but under severe geographic
control these must depend very much on the nature
and efficiency of the systems of land transport. It is

not too much to say (for we possess some evidence of

it already) that the number ot distinct geographical

causes which give rise to the establishment and main-
tenance of individual great cities is steadily diminish-

ing, but that the large seaport is a permanent and
increasing necessity. It follows that aggregations of

the type of London and Liverpool, Glasgow and Bel-

fast will always be amongst the chief things to be

reckoned with in these islands, irrespective of local

coal supply or accessory manufacturing industries,

which may decay through exhaustion.

I have attempted in what precedes to direct atten-

tion once more to certain matters for which it seems
strangely difficult to get a hearing. What it amounts
to is this, that as far as our information goes the

development of the steamship and the railway, and
the universal introduction of machinery which has

arisen from it, have so increased the demand made
by man upon the earth's resources that in less than

a century they will have become fully taxed. \\'hen

colonisation and settlement in a new country pro-

ceeded slowly and laboriously, extending centrifugally

from one or two favourable spots on the coast, it

took a matter of four centuries to open up a region

the size of England. Now we do as much for a
continent like North America in about as many
decades. In the first case it was not worth troubling

about the exhaustion of resources, for they were
scarcely more than touched, and even if they were
exhausted there were other whole continents to con-

quer. But now, so far as our information goes, we
are already making serious inroads upon the resources

of the whole earth. One has no desire to sound an

unduly alarmist note, or to suggest that we are in

imminent danger of starvation, but surely it would
be well, even on the suspicion, to see if our informa-

tion is adequate and trustworthy and if our conclusions

are correct ; and not merely to drift in a manner which

was justifiable enough in Saxon times, but which,

at the rate things are going now, may land us un-

expectedly in difficulties of appalling magnitude.
What is wanted is that we should seriously address

ourselves to a stocktaking of our resources. .\ be-

ginning has been made with a great map on the

scale of one to a million, but that is not sufficient

;

we should vigorously proceed with the collection and
discussion of geographical data of all kinds, so that

the major natural distributions shall be adequately

known, and not merely those parts which commend
themselves, for one reason or another, to special

national or private enterprises. Tlie method of

Government survey, employed in most civilised

countries for the construction of maps, the examina-
tion of geological structure or the observation of

weather and climate, is satisfactory as far as it goes,

but it should go further, and be made to include such

things as vegetation, water supply, supplies of energy

of all kinds, and, what is quite as important, the

bearings of one element upon others under different

conditions. Much, if not most, of the work of col-

lecting data would naturally be done as it is now by
experts in the special branches of knowledge, but it

is essential that there should be a definite plan of

a geographical survey as a whole, in order that the

regional or distributional aspect should never be lost
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sight of. I may venture to suggest that a committee
formed jointly by the great national geographical
societies, or by the International Geographical Con-
gress, might be entrusted with the work of formu-
lating some such uniform plan and suggesting prac-
ticable methods of carrying it out. It should not be
impossible to secure international cooperation, for

there is no need to investigate too closely the secrets

of anyone's particular private vineyard—it is merely
a question of doing thoroughly and systematically
what is already done in some regions, sometimes
thoroughly, but not systematically. We should thus
arrive eventually at uniform methods of stock-taking,

and the actual operations could be carried on as oppor-
tunity offered and indifference or opposition was over-

come by the increasing need for information. Eventu-
ally we shall find that "country-planning" will

become as important as town-planning, but it will

be a more complex business, and it will not be pos-

sible to get the facts together in a hurry. And in

the meanwhile increased geographical knowledge will

yield scientific results of much significance about such
matters as distribution of populations and industries,

and the degree of adjustment to new conditions which
occurs or is possible in different regions and amongst
different peoples. Primary surveys on the large scale

are specially important in new regions, but the best

methods of developing such areas and of adjusting dis-

tributions in old areas to new economic conditions

are to be discovered by extending the detailed surveys

of small districts. An example of how this may be
done has been given by Dr. Mill in his "Fragment
of the Geography of Sussex." Dr. Mill's mcthod^;

have been successfully applied by individual investiga-

tors to other districts, but a definitely organised
system, marked out on a carefully matured uniform
plan, is necessary if the results are to be fully com-
parable. The schools of geography in this country
have already done a good deal of local geography of

this type, and could give much valuable assistance if

the work were organised beforehand on an adequate
scale.

But in whatever way and on whatever scale the

work is done, it must be clearly understood that no
partial study from the physical, or biological, or his-

torical, or economic point of view will ever suffice.

The urgent matters are questions of distribution upon
the surface of the earth, and their elucidation is not
the special business of the physicist, or the biologist,

or the historian, or the economist, but of the geo-
grapher.

Prof. Hans Driesch, at King's College, beginning on
October 21; "The Theory of Heat in Relation to
.'\tmospheric Changes," by Dr. W. N. Shaw, F.R.S.,
at the Meteorological Oflice, beginning on January 23.
.'Ml the lectures are free.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Leeds.—In connection with the work on animal
nutrition which is being conducted under a grant
from the Development Commissioners, Dr. H. W.
Dudley, of the Herter Research Laboratory, New
York, has been appointed lecturer in biochemistry.
The experimental station in flax growing, which is

also supported by the Development Commissioners, has
been placed under the direction of Mr. F. K. Jackson,
formerly of the agricultural departments of the llni-

versities of Leeds and Cambridge.

London.—The following courses of advanced science
lectures are announced:—"The Cytology and .Affini-

ties of the Higher Fungi," by Dr. Gwynne-Vaughan,
at University College, beginning on October 23

;

"The Physiological Significance of Acidosis," by Drs.
Kennaway and Poulton, at Guy's Hospital, beginning
on October 9; "The Cerebro-spinal Fluid," by Profs.
Halliburton and Dixon, at King's College, beginning
on November 3; "Mechanism and Teleology," by
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The Maharaja Scindia of Gwalior has contributed
25,000 rupees to the Yunani Vedic Medical Colleg-e at
Delhi.

Dr. T. Franklin Sibly, lecturer in geology at
King's College, London, has been appointed professor
of geology in the University College of South Wales
and Monmouthshire, Cardiff.

The report by cable that Mr. W. Robbie, a pioneer
gold-digger, who died at Ballarat a short time ago,
had left a large bequest to the University of .Aber-
deen, has been confirmed by mail. The estimated
amount of the bequest, however, is 23,000?.—not
30,000/. as at first reported—and it is to be applied for
scholarships in mathematics, natural philosophy, and
chemistry.

SOCIETIES AND ACADEMIES.
New South Wales.

Linnean Society, July 30.—Mr. W. S. Dun, president,
in the chair.—T. G. Sloane : Revisional notes on Aus-
tralian Carabid*. Part iv.. The genus Notonomus.
The number of species recognised is eighty-nine, of
which fifteen are proposed as new.—J. J. Fletcher : A
case of natural hybridism in the genus Grevillea (N.O.
Proteaceae. Grevillea laiirifolia, Sieb., and G. acanthi-
folia, A. Cunn., are two common and characteristic
members of the flora of the higher portion of the Blue
Mountain area. Certain other rare forms are some-
times associated with one or both of them, some of
which have been described under the name of G.
gatidichaiidii, R. Br. The object of this paper is to
justify the contention, that the rare plants to which
the name G. gaudichaudii, R. Br., has been applied,
or is applicable, form one group only of a series of
transitional forms between G. laurifolia and G.
acanthifoUa, of which another, equally remarkable,
group has escaped notice ; that the entire series is one
series of naturally related forms ; and that the explana-
tion of their real relationship is, that they are hybrids
between the two species mentioned. Seven recognis-
ably different types are described. The two parent-
species are markedly contrasted in most of their mor-
phological characters, in their habit of growth, and in

being members of two different plant-associations and
consequently in their habitats ; but cross-pollination is

possible, because the racemes of both are of the same
pattern (elongated and secund). As the two species
belong to different plant-associations, the conditions
favouring cross-pollination arise only at or close to

the boundary between them, while circumstances pre-

vent the hybrids from spreading laterally.
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IMPERIAL COLLEGE OF SCIENCE
AND TECHNOLOGY,

SOUTH KENSINGTON, LONDON, S.W.
The following Special Courses of Advanced Lectures will be given,

commencing in November next :

—

ROYAL COLLEGE OF SCIENCE.
Subject. Cauducted by

Colour Virion 'Sir William de W. Abnrv, K.C.B.,colour Vision
^ D.Sc, D.C.L., F.R.S.

Mining Geology-Par. A (of 3 P'S''^'S'%*j;i' ^^„Pil'i°-' ^'^
courses on Economic Geology)^

culLis D Sc F G S

follow, application

GRESHAM LECTURES.—Mr. Arthur R.
HINKS, M.A., F.R.S., will deliver a Course of Four Lectures on
"AsTRON'OMV IN Daily Use" on luesday, Wednesday, Thursday,
Friday, October 14, 15, 16 and 17, at ihe City of London School,
Victoria Embankment, commencing at 6 p.m. Admission free to the
public.

EAST LONDON COLLEGE
(UNIVERSITY OF LONDON).

FACULTIES OF ARTS, SCIENCE, AND
ENGINEERING.

FEES: TEN GUINEAS PER ANNUM.
NO ENTRY FEE AND NO REGISTRATION CHARGES.

Special fees and facililies for Post Graduate
and Research Students in all Faculties.

M.A. CLASSES FOR MATHEMATICS.

Calendar, with lists of Graduates, University and College
Scholarships, Academic and other distinctions, post free on
application to the Registrar, or the Principal,

J. L. S. HATTON, M.A.
Telephnve No.: East 3384.

THE SIR JOHN CASS TECHNICAL INSTITUTE,
JEWRY STREET, ALDGATE, E.G.

The following Special Courses of Instruction on

FUEL AND POWER
will be given during the Autumn and Lent Terms (October, igtj, to
March, 1914). The Courses will consist of a connected series of lectures
dealing with the Supply and Control of Power, arranged to meet the
requirements of those engaged in Works connected with Chemical, Metal-
lurgical and the Fermentation Industries.
The Courses may either be taken separately or in suitable conjunction,

according to the requirements and previous knowledge of the students.
PART I.—The Supply and Control of Liquid, Gaseous

and Solid Fuel. By Mr. J. S. S. Bkame. A Course of .0 Lectures
illustrated by experiments and lantern slides. Autumn Term (October to
Christmas). Monday, 7 10 8 p.m., commencing Monday, October 6, 1913.
PART II.—Electrical Supply and Control. By Mr. Douglas

Betts, A.M.I.E.E. A Course of 5 Lectures. Lent Term. Monday, 7 to
8 p.m., commencing Monday, January 12, 1014.
PART III.—The Transmission of Power. By Mr. H. 15.

Ransom, M.Inst. C.E., M.lnsl. Mech.E. A Course of 5 Lectures. Lent
Term. Monday, 7 to S p.m., commencing Monday, February ih, 1914.
The first lecture of the Courses will be given on Monday, October6, 1913.
For details of the Classes apply at the Odice of the Institute, or by

letter to the Principal.

THE SIR JOHN CASS TECHNICAL
INSTITUTE,

JEWRY STREET, ALDGATE, E.G.
The following Special Courses of Instruction on the

FERMENTATION INDUSTRIES
will be given during the Session 1913-M :-

Brewing and Malting;. By Aiithur R. Ling, F.I.C.
PARI I. -Malting. A Course of 10 Lectures with associated

laboratory work commencing Tuesday, October 7, 1913.
PART 11.—Brewing. A Course of jo Lectures with associated

labor.nory work commencing Tuesday, January 13, 1914.
Bottling and Cellar Management. By Hugh Abbot, M.A.

A Couise of 10 Lectures commencing Wednesday, October 8, 1913.
Brewery Plant. By High Abbot, M.A. A Course of 10 Lectures

commenciiie Wednesday, January 13, 1914.
The Micro-Biology of the Fermentation Industries.

By Akthur Harhen, U..Sc., Ph.D., F.R.S. A Course of 20 Lectures
with associated laboratory work commencing Friday, October 10, I9r3.

Chemistry.' By Charles A. Keane, D.Sc, Ph.D , F.l C. A Course
of 20 Lectures with associated laboratory work for those engaged in the
Fermentation Industries, commencing Friday, October 10, 1913.

Detailed Syllabus of the Courses may be bad upon application at the
Office of the Institute, or by letter to the Principal.

BIRKBECK COLLEGE,
BREAMS BUILDINGS, CHANCERY LANE, E.G.

Principal : G. Armitage-Sr.iith, M.A., D.Lit.

COURSES OF STUDY (Day and Evening) for the Degrees of tbe
UNIVERSITY OF LONDON in tbe

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURS)

under RECOGNISED TEACHERS of the University.

SCIENCE.—Chemistry, Physics, Mathematics (Pure and
Applied), Botany, Zoology, Geology and Mineralogy.

ARTS.—Latin, Greek, English, French, German, Italian,
History, Geography, Logic, Economics, Mathematics (Pure

and Applied).

Evening Courses tor the Degrees in Economics and Law.

SESSIONAL FEES(?''-'-.S'=''"".' £17 lOS.; Arts, £10 lOs
\ Ez'cnmg : Science, Arts, or Economics, £5 5s.

POST-GRADUATE AND RESEARCH WORK.
Prospectuses post free, Calendar ^d. (iy post ^d.) from the Secretary.

SOUTH-WESTERN POLYTECHNIC
INSTITUTE.

MANRESA ROAD, CHELSE.\.

GEOLOGY.
Special Course of Lectures and Practical Work on

STRATIGRAPHY
with special reference to foreign areas,

DY

T. C. NICHOLAS, B.A., F.G.S.
(Fellow of Trinity College, Cambridge).

The course is suitable for Hons. B.Sc. and other advanced
students.

Wednesday evenings, 7-9. Fee, io.r.

SIDNEY SKINNER, M.A., Trincipal.

CITY OF LONDON COLLEGE.
ACTINC IN CONJUNCTION WITH THE LONDON CHAMBED OF COMMERCE.

WHITE ST., and ROPEMAKER ST., M00RFIELD8, E.O.
(Near Hoorgate and Liverpool Street Btatlom).

Principal: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.)

EVENING CLASSES IN SCIENCE.
Well-equipped LABORATORIES for Practical Work in

CHEMISTRY, BOTANY, GEOLOGY.
Special Courses for Pharmaceutical and other examinations. Classes

are also held In nil Commercial Subjects, in Language.', and Literature.
Art Studio. All Classes are open to both sexes.

DAY SCHOOL OF COMMERCE Preparation for a COMMERCIAL
or BUSINESS career.

Prospectu nd all other information, gratis on application.

DAVID SAVAGE, Secretary.

CIVIL SERVICE COMMISSION.
FORTHCOMING EXAMINATION.

ASSISTANT in the ROYAL OBSERVATORY, EDINBURGH
(21-25), November 20.

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
Secketarv, Civil Service Commission, Burlington Gardens, London, W.

UNIVERSITY OF DURHAM.
ARMSTRONG COLLEGE,

NEWCASTLE- UPON-TYNE.
The Council invites applications for the ASSISTANT LECTURESHIP

in AGRICULTUKAL and FOREST BOTANY. Salary ^£150.

Candidates are requested to send ten copies of their application, and of

not more than three testimonials, to the undersigned on or before October

Armstrong College, Newcastle upon-Tyn
F. H. PRUEN, M.A.
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UAVSA FOLK-LORE AND CUSTOMS.
Hausa Folk-Lore, Customs, Proverbs, ^c, Col-

lected and Transliterated with English Transla-

tion and Notes. By R. Sutherland Rattray.

With a preface by R. R. Marett. Vol. i.,

pp. xxiv + 327; vol. ii., pp. 315. (Oxford:

Clarendon Press, 1913.) Price, 2 vols., 30X.

net.

THIS book is intended to serve two distinct

objects : to serve as a chrestomathy of the

Hausa language, and as a collection of the local

folk-lore and custom. It contains a series of

lithographed Hausa texts, with a transliteration

in Roman characters and a literal English transla-

tion. The method employed is to reproduce the

MSS. written by a learned Hausa Mdlam or

scribe, who wrote down or translated from Arabic

sources such information as was required, and this

was subsequently translated into Hausa. By this

process the primary intention of the work is satis-

factorily attained. Mr. Rattray is obviously a

competent scholar, and in the course of the work
he has been able to correct or extend the work

of previous writers on Hausa grammar and

phonology.

These admirably printed volumes thus represent

a substantial contribution to linguistics, but the

attempt to collect folk-lore and custom is not quite

so satisfactory. The learned native scribe, like the

Indian Pundit or Moulvi, is not the best agent

for exploring the peasant beliefs and usages. He
is apt to regard popular tradition and custom as

of little value when they do not happen to conform

to his standard of orthodoxy, and to introduce into

his material something which is of purely literary

origin and does not smell of the soil. In this

respect Major Tremearne, in his recently published

" Hausa Superstition and Custom," seems to have

followed a sounder method by recording in his

own hand the tales and superstitions which he

heard from the lips of privates in the Nigeria

Regiment, peasants, women and children.

Mr. Rattray has arranged his material in five

divisions : traditionary accounts of the origin of

the Hausa nation and of their conversion to Islam
;

tales of heroes and heroines ; animal tales ; customs

and arts
;

proverbs. Among the tales we find

many familiar motifs and incidents—the cannibal

giant with his " Fee-fo-fum "
; Beauty and the

Beast, and so on. The animal tales are decidedly

the best in the collection, and well illustrate the

naive cunning and wit which characterise the race.

The formulae introducing and closing the tales are

interesting. They begin with "This is a story '
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about" so and so; "a tale, let it go, let it come,"

ending with "Off with the rat's head! " that is,

"that is the end of him."

The accounts of custom are rather disappoint-

ing, because, unless the Malam is mistaken, Islam

has crushed down most of the indigenous prac-

tices. Perhaps the most valuable chapters are

those describing, from native sources, the cire

perdue process of brass-casting, as it appears in

the remarkable figures from Benin, and an account

of the primitive method of tanning skins.

The book, as a whole, deserves hearty com-

mendation. But in his next attempt to add to

his stores of local folk-lore and usage Mr. Rattray

might with advantage dispense with the services

of his Malam and depend upon himself for the

task of collection.

INDLiN CHRONOGRAPHY.
Indian Chronography : An extension of the

"Indian Calendar," ivith working examples.

By Robert Sewell. Pp. xii+187. (London:

George Allen & Co., Ltd., 1912.) Price 31X. 6d.

net.

HINDU chronology appears extremely com-

plex at first glance, but this complexity is

more apparent than real, being largely due to the

fact that so many different systems of reckoning

were used in different places and at different times.

Each single system is comparatively simple, and

—save for the neglect of the effects due to pre-

cession—fairly accurate. The standard work on

the subject is the "Indian Calendar," by Messrs.

Sewell and Dikshit (N.ature, vol. liv.. No. 1393),

to which the present volume forms a supplement.

We have here a condensed account of those

systems of chronology usually met with in in-

scriptions and documents, which are more fully

treated in the previous work. Some space is

devoted to the tropical year in view of the fact

that this unit is occasionally met with, while the

method of reckoning by Jovian Samvatsaras is

fully described.

The volume contains a very large number of

carefully worked examples and numerous tables,

numbered to run consecutively with those of the

previous volume. These include tables for the

conversion of the moment of Mesha Sariikranti

by the First Arya Siddhanta into the same moment

of the Present Siirya Siddhanta; tables of the

sixty- and twelve-year cycles of Jupiter, &c.

Table I. of the " Indian Calendar " is carried for-

ward to A.D. 1950; while Tables W, Y, Z (now

XXXIII., XXXIV., XXXV.) of the .Additions

and Corrections to the "Indian Calendar" re-

appear. In Table XXXI II., "For finding the

G
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mean place of Jupiter," the argument is now the

time interval from the epoch of the Kaliyuga, so

that the table is available for more than 3000

years further back; while Table XXXIV. is now

given for days, hours, and minutes, instead of

days, ghatikas, and palas.

The tables are clearly printed and the volume

is furnished with a comprehensive index. To the

Indian epigraphist and many others the volume

should prove a welcome supplement to the

" Indian Calendar."
R. J. PococK.

THE ANTIQUITY AND EVOLUTION OF
MAN.

(i) Man and His Forerunners. By Prof. H. v.

Buttel-Reepen. Incorporating Accounts of

Recent Discoveries in Suffolk and Sussex.

Authorised Translation by A. G. Thacker. Pp.

96. (London: Longmans, Green and Co.,

1913.) Price 2s. 6d. net.

(2) The Origin and Antiquity of Man. By Dr.

G. Frederick Wright. Pp. xx + 547. (London :

John Murray, 1913.) Price 8s. net.

(3) L'Uomo Attuale una Specie Collettiva. By

V. Giuffrida-Ruggeri. Pp. viii + 192 + xiii plates.

(Milano: Albrighi, Segati e C, 1913.) Price

6 lire.

(4) Die Rehoboiher Bastards und das Bastardie-

rungsprohlem beim Menschen. Dr. Eugen

Fischer. Pp. vii + 327+19 plates. (Jena:

Gustav Fischer, 1913.) Price 16 marks.

(i) T N this excellent translation of Prof. Buttel-

Jl Reepen's little book, with the German title

altered to "Man and His Forerunners," the state-

ment occurs that "general treatises on Pleistocene

man published before 1908 are now almost value-

less." Such a statement implies that our know-

ledge regarding the ancestry and evolution of

man has been revolutionised in the last five years

—a statement which no one familiar with the sub-

ject could support for a moment. Yet in that space

of time certain events have occurred which do

materially alter our conception of how and when
mankind came by its present estate.

There is, in the first place, the discovery of

definite types of worked flints beneath the Red

Crag of East Anglia by Mr. J. Reid Moir. Prof,

von Buttel-Reepen does not question that the sub-

Crag flints show human workmanship, but he

seeks to minimise their antiquity by withdrawing

the Red Crag from the Pliocene formations and

setting it at the commencement of the Pleistocene

series—a change which we believe geologists will

not be inclined to countenance. Even if the place

of the Red Crag be changed to the commencement

NO. 2293, VOL. 92]

of the Pleistocene, the sub-Crag flints may still

claim a respectable antiquity, for the author quotes

with approval Penck's estimate of 500,000 to

1,500,000 years as the duration of the Fteistocene •

period, and 25,000 years as the time which ha-^

elapsed since the Pleistocene closed.

It is during the last five years that we haw
come to realise fully the significance of Neander-

thal man. He was formerly regarded as our

Pleistocene ancestor. The recent discoveries in

France and a more exact study of prehistoric

remains have made amply clear that Neanderthal

man is so sharply differentiated in all his features

from modern man that we must regard him not

as an ancestor, but as a totally different and col-

lateral species, and that in past times there was

not one species of man—subdivided into varieties

as at present—but that there existed several, per-

haps many, different species of man.

We note that Prof, von Buttel-Reepen gives his

adhesion to the theory of multiple human species.

On the other hand, we also observe that Dr.

Frederick Wright, in the "Origin and Antiquity

of Man," adopts the view, usually held by geo-

logists, that Neanderthal man is merely a variant

of modern man, and brings forward the time-worn

examples of Robert the Bruce and the mediaeval

Bishop of Toul as representatives of Neanderthal

man in modern times. The difference between

the crania of Robert the Bruce and Neanderthal

man is almost as great as that which separates

the skulls of the chimpanzee and gorilla.

The third event which has altered our conception

of man in the past is the discovery made by Mr.

Charles Dawson in a pocket of gravel by the side

of a farm-path, at Piltdown, Sussex. The dis-

covery is noted by three of the authors whose

books are here reviewed, and it is interesting to

see what opinion each of them has formed of

EoanthropuK daivsoiii. Prof, von Buttel-Reepen

gives us the first surprise ; he places this new

species of humanity with Neanderthal man, be-

tween the second and third glacial phases of the

Pleistocene. It is true that Mr. Dawson and Dr.

Smith Woodward did use the term Chellean

—

which refers to the stage of flint workmanship

usually supposed to have been reached between the

second and third of Penck's glacial phases—but

they were also careful to explain that they regarded

the Piltdown gravel as having been deposited

and the skull imbedded at a period long anterior

to the Chellean age—namely, at the early part

of the Pleistocene period—perhaps earlier.

As to the position of Eoanthropus in the human
lineage, all our authors show circumspection.

Prof, von Buttel-Reepen is " inclined to think that

the anterior curve of the jaw passed more sharply
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upwards than in Woodward's reconstruction, and

that the whole front of the jaw, and consequently

tiie front teeth, were somewhat smaller and more

human than he believes." There is no doubt this

is the case; a close study of the faithful replicas

lit the jaw which are now freely in circulation

will show that there is neither indication of, nor

accommodation for, the large canine tooth postu-

lated by Dr. Smith Woodward. It is true the

conformation of the chin is purely simian. It is

a feature never before observed in a human skull,

but a simian chin does not necessarily indicate

a large canine tooth.

The discovery at Piltdown evidently puzzled

the author of "TUomo Attuale "—Prof. Giuffrida-

Ruggeri, of Naples, one of the most expert

anthropologists in Europe. He is naturally puzzled

•by the statement of the discoverers that they

regard Eoanthropus as a contemporary of the

Heidelberg man, and that flints of the Chellean

type were found with the remains—flints of that

type belonging to a much later date than that

of the Heidelberg jaw. He adds that it was im-

possible for him to make any further statement

regarding the nature of Eoanthropus until figures,

or, belter still, actual models of the remains were

at his disposal. By this time such models are

probably at the Neapolitan professor's disposal,

and he will have noted, as students of anatomy are

certain to observe, that owing to the manner in

which the bones of the skull-case have been put

together, the brain-size of Eoanthropus has been

greatly under-estimated. The size of brain is that

of modern man—somewhere about, or a little

above, 1500 cubic centimetres. The importance of

the discovery of Eoanthropus will be thus appa-

rent. At an early part of the Pleistocene period,

perhaps much earlier, there existed human beings

with a brain of the modern size, but a chin which

was purely simian in conformation.

(;:) In discovering the evidence on which the

long-past history has to be based three classes

of men are involved—the geologist, the archaeo-

logist (or lithologist), and the anatomist. It is

unlikely that any one man could attain ' such a

knowledge as to become an expert in all three

lines of investigation. The geologist must be our

time-keeper and time-marker, especially as regards

the Pleistocene—the geologist who has paid

special attention to the evidence relating to the

phases of glaciation. For this reason a work on

the origin and antiquity of man, by Dr.

Frederick Wright, who has been a life-long

student of the glacial phenomena of North
America, is of especial value. There is nothing

concerning the origin of man in Dr. Wright's
book, but much which bears on the length of
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the Pleistocene period and the relation of man
to that period. Penck, from his studies of

the glacial deposits in Europe, estimates that

the Pleistocene was at least half a million years

in duration, perhaps a million and a half. Dr.

Frederick Wright's investigations in America

have led him to infer that 80,000 years is an ample

estimate of the duration of the Ice age from its

inception to its close. He admits the existence

of pre-Glacial man. "Large areas," he writes,

"in Europe and North America which are now

principal centres of civilisation were burled under

glacial ice thousands of feet thick, while the

civilisation of Babylonia was in its heydey (5000

B.C.). . . . Both in its inception and in its close

the Glacial epoch was a catastrophe of the most

impressive order. No reasoning from present

conditions can apply to the Glacial epoch without

great reservation."

It will thus be seen that Dr. Frederick Wright

has returned to the manner of thinking which was

prevalent before the days of Lyell. He is an advo-

cate of "Paroxysms of Nature." By a paroxysm

of human evolution—one is inclined to substitute

the word "miracle"—he thinks the early civilisa-

tion of Babylon and of Egypt may have hurriedly

arisen and primitive mankind become separated

into the well-marked varieties which are seen in our

present-day world. It must also be noted that the

duration assigned to the last phase of glaciation

by Dr. Wright is in complete agreement with the

computations given by the late General Drayson.

In one matter especially anthropologists are much

beholden to Dr. Wright. He has no hesitation in

declaring that the human skeletons found under

the loess at Lancing on the Missouri and at

Omaha, Nebraska, lay under undisturbed glacial

deposits, and the remains were those of men who

lived in America in the Glacial period. The im-

portance of the statement lies in the fact that

these men were of the modern type—in one case

exactly of the Red Indian type.

(3) Prof. Giuffrida Ruggeri's book deals with

another aspect of the problem of man's origm.

Its inception dates from his visit to London two

years ago, when he attended the Universal Races

Congress. He was surprised to hear the specula-

tions of Prof. Klaatsch regarding the independent

origin of human races—brought forward by those

who took part in the discussions of the congress—

as if they were facts accepted by all anthropo-

logists. It will be remembered that Prof. Klaatsch

saw fanciful resemblances between certain races of

mankind and certain anthropoids, and supposed

such races and anthropoids had sprung together

from a common stock. In the process of dismember-

ing Prof. Klaatsch's theory, the Neapolitan pro-
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fessor has done anthropologists a great service by
bringing together and systematising all recent in-

vestigations concerning the origin and nature of

modern races of mankind. He regards the human
race not as an " ideal " species—one composed of

a predominant single variety : it would become so

if one race prevailed and exterminated all the

others—but as a collective species comprising
many varieties of equal value in the eye of the

classifier. His classification of modern races is a
very practical one.

(4) We have kept the most important of the four
books here reviewed to the last-—for there can be
no doubt, from every point of view, that Prof.

Eugen Fischer's book merits such commenda-
tion. What happens when two diverse races of

mankind interbreed throughout a long series of

generations? Is a new race of mankind thus pro-

duced—a race which will continue to reproduce
characters intermediate to those of the parent
stocks? At the present time such an opinion is

tacitly accepted by most anthropologists. It was
to test the truth of such an opinion that Dr. Eugen
Fischer, professor of anthropology at Freiburg,

with financial assistance from the Royal Academy
of Sciences of Berlin, set out to investigate the

Bastard people in the Rehoboth district of German
South-West Africa. The Rehoboth Bastards form
a community of 2500-30(30 souls, and are the

result of intermarriage between early Boer farmers
and Hottentot women—an intermixture which
began more than a century ago.

This book contains the results of Prof.

Fischer's investigations and is a model for those

who will follow in his footsteps. His observations

have convinced him that a new and permanent
human race cannot be formed by the amalgama-
tion of two diverse forms of man—not from any
want of fertility—for amongst the Bastards there

is an average of 7-4 children to each family—but
because certain characters are recessive, others
are dominant, and the original types tend to re-

assert themselves in the course of generations,

according to Mendel's law. Although the mean
head-form of the Bastards is intermediate to those

of the two parent races—Hottentot and Boer—yet

in each generation a definite number of the

Bastards tend to assume the head-form of the

one or of the other of the parent races. There
are certain facts relating to head-form known to

English anthropologists which can be explained
only on a Mendelian basis and are in harmony with
Dr. Fischer's observations. Between three and
four thousand years ago England was invaded by
a race- with peculiarly formed, short and high
heads. During those thousands of years the

Bronze age invaders have been mingling their
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blood with that of the older and newer residents

of England. Yet in every gathering of modern

Englishmen—especially of the middle classes—one

can see a number of pure examples of the Bronze

age head-form. On the Mendelian hypothesis the

persistence of such a head-form is explicable.

Dr. Eugen Fischer's study of the Rehoboth

Bastards will be welcomed by all students of

heredity. No race has so many peculiar human
traits as the Hottentots, and hence the laws of

human inheritance—as Prof. Fischer was the first

to recognise—can be advantageously studied in

their hybrid progeny. , ,. ^

1:1a -_

"FLORAS" AND PLANT MONOGRAPHS,
(i) A Manual Flora of Egypt. By Dr. Reno

Muschler. With a preface by Prof. Paul

Ascherson and Prof. Georg Schweinfurth. Two
volumes. Pp. xii+1312. (Berlin: R. Fried-

lander und Sohn, 1912.)

(2) Bush Days. By Amy E. Mack. With illus-

trations from photographs by J. Ramsay and

L. Harrison. Pp. xii+132. (Sydney: Angus
and Robertson, Ltd. ; London : Australian Book
Company, 191 1.) Price 3s. 6d. net.

(3) The Flora of Bristol: Being an account of all

the Flowering Plants, Ferns, and their Allies

that have at any time been found in the district

of the Bristol Coal-Fields. By J. W. White.

Pp. ix + 722 + 3 plates + map. (Bristol: John
Wright & Sons, Ltd. ; London : Simpkin, Mar-
shall and Co., Ltd., 1912.) Price 135. 6d. net.

(4) Pfianzengeographische Monographie des Ber-

ninagebietes. By Dr. E. Riibel. Pp. X + 615 +
xxxvi plates. (Leipzig : W. Engelmann, 1912.)

Price 8 marks.

(5) Das Pfiansenreich : Regni vegetabilis con-

spectus. Herausgegeben von A. Engler. 53
Heft. iv. 129. Geraniaceas. By R. Knuth.
Pp. 640. Price 32 marks. 54 Heft. iv. 277 u.

277a. Goodeniaceae und Brunoniaceae. By
K. Krause. Pp. 207 + 6. (Leipzig: W. Engel-

mann, 1912.) Price 10.80 marks.

(i) T~\R- MUSCHLER'S "Flora of Egypt"
l_y has grown from the work of Ascherson

and Schweinfurth, whose " Illustration de la flora

d'Egypte," published in 1887, was the first

modern account of the vegetation of the country.

In this work 1215 species were enumerated, and
the number was increased in a supplement, issued

two years later, to 1316. In the preparation of the

present work. Dr. Muschler has had the advan-
tage of the unpublished additional notes by the

two veteran workers and also the use of their

extensive herbarium. The number of species (of

flowering plants and ferns) is brought up to 1505,
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which, however, includes about 180 cultivated

plants.

The work is in English and comprises adequate

descriptions of the families, genera, species, and

varieties ; the systematic arrangement is that of

Engler's Syllabus. Under each species references

are given to relevant synonymy, and the distribu-

tion in the area under consideration is worked out

in detail. About one-third of the second volume

is occupied by a series of appendixes, including

(I
J

a brief account of botanical work in

Egypt
; (2) a phytogeographical subdivision of the

area into five districts—Mediterranean, Nile-delta,

Oases of the Libyan Desert, Desert region, and

Red Sea region; (3) a tabulated list of all the

species and their distribution in these districts

;

(4) a similar table showing the distribution of

Ei,''yptian species in the Mediterranean basin
; (5)

a list of the commoner cultivated and garden

plants
; (6) a glossary ; and (7) a list of Arabian

names. The " Flora " forms a useful working

handbook to the plants of Lower Egypt, and will

be much valued by those interested in the botany

of this ancient land.

(2) Miss Mack's " Bush Days " is a readable

little volume consisting of short chapters on the

plants and birds, and their habitats, which are

still to be found within easy reach of Sydney.

The letterpress is illustrated by numerous well-

executed photographic reproductions, and the

book, though obviously written for the author's

near neighbours, may be read with interest and

profit by lovers of nature in other parts of the

world.

(3) Mr. White's "Flora of Bristol," described

as "the outcome of an ideal hobby, cultivated in

the spare moments of a business career," is a

good example of a modern local flora. As no de-

scriptions of genera and species are given, it must

be used in association with a general " British

Flora," but it is rich in critical notes on the plants

and their occurrence within the limits of the area

under consideration. Full details of habitat are

given—a circumstance which will, it is hoped, not

lead to the extinction of some of the rarer forms

by greedy or over-zealous collectors. 1138 flower-

ing plants are recorded as native or colonists, and

a number of aliens are also included in smaller

type. Ferns .and Characeae bring the total up to

1 178. The number is likely to decrease, as some

of the rarer plants are noted as less common than

formerly and as extinct in former localities. Mr.

White mentions 193 species as rare or local and

218 as very rare. Three, formerly native, are

now extinct, namely, sea-kale (Cramhe maritima),

the rare galingale (Cyperus longus), which, for-

merly abundant in a single locality, has been
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exterminated by draining and cultivating, and a

sedge {Carex DavalUana), found a century ago
near Bath, but long since destroyed by drainage.

The last species is of interest as having supplied

the figured specimen for "English Botany."

In addition to the systematic portion, Mr.

White gives a valuable introduction, including

notes on the geology of the district and an analysis

of the flora in relation to the different geological

areas. There is also an interesting history of

Bristol botany, with biographical notices of

botanists, from William Turner, the father of

English botany, who as Dean of Wells spent some

years in the district, onwards to recent workers.

(4) Botanists who have visited the Engadine

will turn with interest to Dr. Riibel's exhaustive

account of the plant-geography of the Bernina

district. The author is a pupil of Dr. Schroter,

and his book is a tribute to the well-known zeal

of his teacher in the ecological study of the botany

of the Swiss Alps. Factors of climate, soil, and

position are studied in detail, and a useful account

is given of the various plant-formations. There

is also a complete flora of the district, including

flowering plants and cryptogams, in the elabora-

tion of which Dr. Riibel has had the help of

specialists in the various groups. A notable

feature of the book are the beautiful photographic

reproductions ; and there is also an excellent fold-

ing map.

(s) Dr. R. Knuth's contribution to "Das

Pflanzenreich "-— a monograph of the Geraniaceae

—is one of the most important of this series. It

is of interest to the horticulturist as well as to

the botanist, as it includes an elaborate account

of the hybrids of the genus Pelargonium, the

source of the so-called geraniums and zonal pelar-

goniums of our gardens. The plan of the volume

is similar to that of the other monographs of the

series—a general account of the vegetative and

floral morphology and the distribution of the

family, followed by a detailed systematic descrip-

tion of the genera, species, and varieties, a fair

proportion of which are illustrated in the eighty

plates. Dr. Knuth recognises about 600 species,

2S9 of which are included in Geranium (to which

belong our crane's-bills), while 232 belong to the

great South African genus Pelargonium. Ero-

dium—including our stork 's-bill—has sixty

species. These three great genera, with two less

important, form the tribe Geranieae, char-

acterised by the twisted beak of the fruit—the

remaining six genera, the fruit of which is not

beaked, show greater diversity of floral structure,

and are distributed among four small tribes.

I Dr. Krause has elaborated for the same series

', of monographs the two families Goodeniaceae and
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Brunoniacete, members of the sympetalous series

Campanulatae. The former is a small but im-

portant Australian family with about 300 species

;

the latter is a monotypic group, restricted to a

single species, Brunonia australis, a small peren-

nial herb of somewhat daisy-like habit, widely

distributed in Australia. It is interesting to note

that the wealth of Australian material preserved

in the great herbaria at the British Museum and

Kew have supplied a large proportion of the

material on which Dr. Krause's monographs are

based. A. B. R.

OUR BOOKSHELF.
Le Monde Polaire. By Otto Nordenskjold.

Traduit du Suedois par G. Parmentier and
M. Zimmermann. Preface du Dr. J. Charcot.
Pp. xi + 324 + xx plates. (Paris: Librairie

Armand Colin, 1913.) Price, 5 francs.

Here is a handlxiok to the Polar regions,

dealing, not with the exploration (of such there

are plenty), but with the physical conditions of

the regions, for which there was a vacant place.

It is well for readers outside Scandinavia that it

has been translated from the original Swedish into

French : it might well be so into English. In a
sense it treats the two polar regions as one, for

it is comparative throughout, and for that reason
the chapters are not arranged in a topographical
sequence. Thus we have successive chapters
devoted to Greenland, Iceland, and Spitsbergen;
the next chapter deals with the Antarctic lands.

The writer ranges widely enough to include among
" sub-antarctic " lands Patagonia and Tierra del

Fuego, the Falkland and other islands, and New
Zealand, so far as that Dominion can be con-
sidered to lie under such conditions ; correspond-
ingly we find chapters on Arctic America (including
Labrador), on Siberia, and on north-western
Europe. Numerous photographs and sketch-
maps accompany the text, and the French trans-

lation, which is prefaced by an introduction by
Dr. J. Charcot, appears to have been excellently

carried out by MM. G. Parmentier and M.
Zimmermann. Dr. Nordenskiold's chapters deal
with the relief of land, ice conditions and effects,

plant and animal distribution, climatic conditions
and human life, and, where appropriate, with
economic products.

Coast Erosion and Protection. By E. R.

Matthews. Pp. xiv-H47 + 33 plates. (London:
C. Griffin and Co., Ltd., 1913.) Price los. 6rf.

net.

The author of this book writes with a practical

knowledge of the subject with which he deals.

He holds the position of Borough Engineer of

Bridlington, and has constructed sea walls,

proTnenades, and sea defence works of considerable

magnitude, which are good examples of what such
work should be.

The book follows much the same lines as that
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on the Destruction, Littoral Drift, and Protection
of the Sea Coasi, published by Messrs. Longman
and Co. in 1902, but it does not treat the question
of Littoral Drift with the same detail. As that

book is now out of print, and the author of the
present book has had the advantage of the large
body of evidence laid before the Royal Commission
on Coast Erosion, this work will be a valuable
aid to engineers called upon to take charge of

sea defence works.
The text is very fully illustrated with numerous

plates showing the effect of waves on sea walls

and cliffs in course of erosion, and illustrations of

sea walls, groynes, and other sea defence works.
As these latter are clearly drawn, and have the

dimensions of the several parts marked on, they
cannot fail to be of great practical use.

The book is divided into twelve chapters, the

subjects dealt with being : wave action ; erosion

and accretion of the shore ; types and designs of

sea walls
;
groynes ; reinforced concrete ; and the

action of sea water on cement and concrete.

In his account of the erosion of the Yorkshire
coast, the author repeats the old fallacy of the

material eroded from those cliffs being carried

southward by the tides and being deposited on the

Lincolnshire shore, and also as being carried up
the Humber. This subject was fully dealt with

in a paper on the source of warp in the Humber,
read before the Geological Section of the Glasgow
meeting of the British Association in 1901, in

which it was shown that it is practically impos-
sible for this eroded material to be carried so far

southward ; and samples of water taken on several

occasions of the water entering the Humber on
the flood tide give no indication of alluvial matter
being carried into that river.

/ Fenomeni Magnetici Nelle Varie Teorie Elettro-

Magnetiche. Note Storico-Critiche. By Silvio

Magrini. Pp. 165. (Bologna : Nicola Zani-

chelil, 1912.)

The scope of this interesting little volume, by

an Italian author, is novel to English readers

;

at least, the present writer cannot recollect any

other book devoted entirely to the history of the

theory of magnetism. Oersted's fundamental

discovery that an electric current gives rise to a

magnetic field in surrounding space was impor-

tant, not only as the starting point of electro-

magnetism, but also because, in the hands of

Ampere, it became the basis of a theory designed

to explain the physical nature of magnetisrn.

Beginning at this point, the author passes in

review the work of Poisson ; Faraday's conception

of lines of force, with its necessary recognition of

the part played by the medium ; the successful

development of this idea in matliematical form by

Maxwell ; the theories of Weber and Ewing ;
the

experimental work of Curie on diamagnetic and

feebly magnetic substances; and finally, the

modern electronic theory of magnetism as extended

by Langevin, Weiss, Gans, and others. The

various stages in the historical development are
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clearly dispta3ed, and, although more elementary
in its treatment, the book is a worthy companion
of Whittaker's well-known "History of the
Theories of Elasticity and the Ether." An English
vohime of similar scope would be a very desirable

addition to current text-books. R. S. W.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

The Theory of Radiation.

The natural unit of angular mornentum postulated
by Dr. Wiels Bohr, of Copenhagen, in his researches
on the theory of spectral lines actually exists. It is

the angular momentum of the magneton. Rejecting
entirely the idea of magnetic or electric substance,
the magneton may be regarded as an inner limiting
surface of the sether, formed like an anchor-ring. The
tubes of electric induction which terminate on its

surface give it an electric charge, the magnetic tubes
linked through its aperture make it a permanent
magnet.

I find that the angular momentum of any such
system, whatever its sliape or dimensions, about its

axis of symmetry is (8)r"V)-'e,n. I' is the velocity of

light, € the electric induction over the surface, and /»

the magnetic induction over the aperture. I shall

consider elsewhere the applications to the theory of

complete radiation, spectral series, and the asvm-
nutrical emission of electrons in ultra-violet light.

Only this need be mentioned. If an electron {charge e)

be thrown off from a magneton like a speck of dust
from a flying wheel, then the angular momentum of

the magneton changes by the amount — i(27rr)-V-
This is therefore the angular momentum of the

ejected electron about the axis of the magneton.
Taking the velocity of ejection to be proportional to

the angular velocity in the magneton, we have
Ladenburg's result that the energy of the emitted
rays varies as the frequency.

Dr. Bohr, by first insisting on the fact that Planck's
h is an angular momentum, has done something of

the greatest importance, whatever the ultimate fate

of his particular interpretation. Dr. Nicholson has,
I think, used the same idea.

G. B. McLaren.
Iniversity College, Reading, September 20.

Stability of Aeroplanes.

In his experiments on the resistance of the air to

spheres, M. Eiffel showed that for a certain critical

velocity for a given sphere the resistance suddenly
fails. The critical velocity appears to be very different

for different spheres; e.g. in his paper (Comptes
rcndus, December 30, 1912) the sudden change is

shown to begin at velocities of 12, 7, and 4
metres per second for spheres of diameter i6"2, 244
and 3V0 cm. respectively.

Suppose we make a triangular frame with one of

these spheres at each corner and allow the frame to

fall from a height. It would appear that if the weights
of the spheres were so adjusted that the frame would
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maintain a horizontal position for a part of its flight,

it must reach some velocity at which the equilibrium
of the resisting forces would be destroyed, and rota-

tion would ensue, tending to make the frame take up
a vertical position.

If such ;i law holds for bodies of other shapes than
spheres, it would appear that an aijroplane would have
a much better chance of being stable in winds of great

variety of velocities, if the resisting surfaces were all of

the same size and shape.

I do not know whether this case has already been

dealt with by others, and I make the suggestion for

what it may be worth.
G. A. Shakespear.

The University, Birmingham.

The Pancreatic Treatment of Tuberculosis and Malaria.

There are two points in Dr. Saleeby's remarks upon

p. 61 of Nature (September iS, 1913) which I should

like to notice briefly. In my letter to you on the

same page I did not refer to Baetzner's brilliantly

successful results in the treatment of tuberculosis by

pancreatic enzymes (The Practitioner. January, 1913,

pp. 203-219), because after his prolonged investigations

the thing is an accomplished fact, which cannot be

disputed by any interested in its operative treatment.

I am neither a medical practitioner nor the apostle

of a new faith, but merely a scientific investigator.

I foresaw, and foretold, the complete success of this

treatment of tuberculosis in 1907 ; and with the fulfil-

ment of this scientific forecast at the hands of Dr.

M. .A. Cleaves in that year and of Dr. W. Baetzner

more recently, my concern with the matter has ended.

Moreover, 1 have taught medical students for more

years than I care to think of, and I know how hope-

less it is to try to teach something new of a scientific

nature to the medical profession.

As to the sexual phases of the life-cycle in malaria,

they are of no practical importance at all in the treat-

ment of malaria bv enzymes. -\ reference to Major

Lamballe's original manuscript shows that the presence

of such sexual phases had been verified in several of

his cases. Like all the clinical symptoms, such as in

grave cases, delirium and coma, these sexual phases

vanished and did not return, when the Fairchild injec-

tions of trvpsin and amylopsin were administered.

These sexual phases, the so-called "crescents," have a

scientific interest, but scarcely a clinical importance, as

Major Lamballe also recognises. The disease is not

continued by them anv more than cancer is continued

bv the cells, to which Prof. Farmer gave the name of

"gametoid tissue." Probably they are got rid of by

the leucocvtes, but, in any case, in ordinary cir-

cumstances the pancreatic ferments would be devoid

of action upon such sexual phases, as my experiments

upon various non-pathogenic micro-organisms demon-

strated (vide Beard, J., on the occurrence of dextro-

rotatory albumins in organic nature, Biol. Ctrlblatt,

vol. xxxiii., pp. 150-170, 1913)- J- Beard.

8 Barnton Terrace, Edinburgh. October I.

Relative Productivity of Farm Crops in Different

Countries.

In view of the repeated statements that British

farming is declining and that the world is threatened

with a shortage of wheat supplies, the following

extract from the results of an investigation into the

facts regarding both these questions may be of

interest. Lack of space precludes reference to the
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sources of information, the statement of the results

for all countries, details as to the method of investiga-

tion, and so on, but the condensed tabular summary
whioh follows is typical of the results as a whole :

—

-
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TRAVEL IN TIBET.
(1) TN a third volume Dr. Sven Hedin concludes

-'- the popular account of his Tibetan expedi-

tion of 1905-8, of which the main instalment was
published four years ago. The present volume
collects " all the material for which there was no
room " in the previous two tomes. This includes

a description of the explorer's journey north-

wards from the Manasarowar Lake to the source of

the Indus, which Dr. Hedin
was the first European
actually to penetrate, and of

the well-known route from
that lake along the Sutlej

Valley back to
,
Simla.

Added to this are mis-

cellaneous extracts from the

books of previous writers

and travellers on a variety

of Tibetan topics, also a

polemical defence of the

author's discovery of the

"Trans-Himalaya," a claim

which has been disputed by

a writer in the Geographical

Journal, on the ground that

the existence of that range

was undoubtedly known in

a general way over a gener-

ation ago. The breezy,

rollicking narrative reflects

the abounding enthusiasm
of the author, and couched

largely in dialogue form it

reads almost like a romance,

conveying at times the im-

pression of a holiday romp
rather than a rigorous jour-

ney achieved only by the

painful toil of man and

beast.

Of the scientific results,

"which will shortly be

issued," it is mentioned that

the geological specimens

{1170 in number) have

enabled Prof. A. Hennig, of

Lund, to say that the older

sedimentary rocks of the

Trans-Himalaya generally

resemble those found on the

northern flanks of the Hima-
layas near Gyantse and
Lhasa in Central Tibet.

They consist of Jurassic

quartzites and phyllitic

schists, with subordinate beds of slaty

crystalline limestone, which is so strongly meta-
morphosed that if it did originally contain fossil

remains these are quite destroyed. The series is

penetrated by an intrusive formation which has
1 (i) "Trans-Himalaya: Discoveries and Advenlure-; in Tibet." By

Sven Hedin. Vol. iii. Pp. xv-l-426-l-plates+maps. (London: M.icmillan
and Co.. Ltd.. 1913.) Price 15J. net.

(2) "The Land of the KIne Poppy : Travels of a Naturalist in Eastern
Tibet." By F. Kingdon Ward. Pp. xii+s83+ .vx«ix + plate5-|-5 maps.
(Cambridge University Press, 1913.) Price I2j. net.

suffered metamorphosis by pressure, and therefore
is older than the other. The eruptive formation
is obviously part of that found in both the eastern
and western Himalayas, and ascribed to the
liocene age, and consists in the Trans-Himalaya
i)f intrusive granites, pegmatites, porphyries, &c.,
with vitrified surface lavas, basalts, and sub-aerial

volcanic tufta. It is noteworthy that the Brahma-
putra Valley, which separates the Himalayas from

the Trans-Himalaya, must be considered as "a
deeply excavated ero.?/o«-valley, and that faults

do not play the leading part here which Oswald
has assigned to them in his article based on Dr.

Sven Hedin 's preliminary communications."

Some mistakes are noticeable in respect to the

legends and etymologies of the names of the great

rivers rising in the \icinity of Mount Kailas, the

Hindu Olympus, and require emendation. They
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1 68 NATURE [October g, 1913

are perhaps due to the indirect process made use
of in interrogating the Tibetans, of which the
author states " I spoite Jagatai Turkish with my
men, and Rabsang translated for me into

Tibetan." Thus, we read "Manasarowar means
' Minasa the most beautiful of lakes.' Manasa
means 'created by the soul,' for the lake was
cieated by the soul of Buddha." In this equation
our author has evidently confused Brahma with
Buddha. For there is no authentic Buddhist
legend associating Sakya Muni or his " soul " with
the creation of this lake; indeed, that teacher as
an elementary part of his doctrine denied the
existence of a soul altogether. On the other
hand, Brahma in Hindu myth is often linked with
this lake, doubtless because '' Manasa," meaning
in Sanskrit "mental or spiritual," or "produced
by the mind," is an epithet of Brahma, and
Kailas, the Olympian abode of the other gods
created by Brahma, adjoins this lake. To say
that sarowar means "the most beautiful of lakes "

is neither literally correct nor appropriate. No
photograph of that lake is given in the present
volume, but no one who has seen this desolate
lake, as the writer of this note has, could think
of calling it "most beautiful." The word really
means "the great lake," or literally "the best or
sacred lake," but with no sense whatever of
"beautiful." Similarly, the Bralimaputra, the
source of which is known to the Tibetans as " the
river of the horse's mouth," is, we are told, "so
named in honour of Buddha's steed," though, as
a fact, neither Buddha nor his steed are denoted
in this name, nor is there any authentic legend
of such relationship current amongst Tibetans.
.Vgain, the statement that "

' Singi-kamba '

[ = 'the lion's mouth'] the Indus, refers rather
to the tiger than the lion," is a mistake, as
"Sing" means only "lion," and not tiger; and
lions are not even yet extinct in the mid-Indus
valley, where they are believed to have been
formerly generally distributed. The volume is

enriched by numerous excellent photographs and
sketches, which are admirably reproduced, and
add greatly to the attractiveness of the book.

(2) Under the title of the "Land of the Blue
Poppy," Mr. Ward, son of the late Professor of
Botany at Cambridge, describes his travels on
the Chinese border of Eastern Tibet, as a col-
lector of decorative plants for a firm of florists. In
this work he spent several months in igii in the
upper valleys of the Yangtse, Mekong, and
.Salwin, with his headquarters at the missionary
station of "A-tun-tsi" (the A-tun-t;^u of the
maps), on the north-west frontier of Yunnan. As
a result he gathered many rare plants, including
more than twenty new species, amongst which was
the Meconopsis, named after him, and giving the
lille to his book; also two new voles. Although
he displays no very intimate acquaintance with
the writings of previous travellers in those regions,
his narrative is pleasantly written, and contains
some observations of general interest.

The extensive cultivation of opium-poppy, in

"solid fields" and otherwise, which he noticed in

Western Yunnan, is of political importance at
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the present time, when India is depriving herself

of enormous revenue from opyum solely in the

interests of assisting China to stamp out the

vice of opium-eating, and on the express con-

dition that China herself ceased all cultivation of

that drug. On one of the occasions on which Mr.
Ward lost his way, and wandered alone for several

days in the wilds, he ate a quantity of rhododen-

dron corollas for their nectar, and was surprised

to find them poisonous—forgetful of the toxic

Pontine honey described by Xenophon, and usually

ascribed to rhododendron or azalea. With the ex-

ception of R. arbnreum the Himalayan species

are generally regarded as poisonous.

Of the Tibetan character 'and hospitality he

Fic. 2.—The Salween Forests in Summer, Mekong-
Salwecn Divide, 8,000 feet. From " The Land
of the Blue Poppy."

speaks with much enthusiasm. In the dress of

the Tibetan men he remarks as " very curious a

section of an elephant's tusk threaded on to the

queue "—this doubtless is the thumb-ring of ihe
ancient bowmen, whose dress the modern Tibetan
dandy imitates, and binds the ring on his coiled

pigtail when not worn on the thumb on ceremonial
occasions. Other border tribes of much ethno-

logical interest amongst which he passed were
Lissu, Lutzu, Minchia, "Lama," Pe-tzu, Chu-tzu,
and Mosso. The last-named is of especi.il in-

terest as possessing an elementary hieroglyphic
writing, somewhat like that of the Hittile, the

origin and development of which is still unsolved,

though specimens have been published by Captain
Gill, Prince Henri, and Mr. Forrest. \'et our
author makes no reference to this matter. He
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encountered several hot-springs, but unfortunately

took no record of the temperature, nor indicated

their location exactly, as a guide to future

travellers desirous of making precise scientific

observations.

The oft-discussed question of the geological
causation of that remarkable wrinkling of the sur-

face of south-east Tibet into a series of parallel

valleys, through which the great rivers rush
southwards, is not advanced nearer to a solution

by the vague theories indulged in in the last

chapter. These hypotheses, which are not even
new, are not based on examination of the actual
rocks, and are uninformed by the many facts col-

lected by the experts of the Indian Geological
Survey and others. The great river of Central

Fiii. J.—The Salwecn in the arid region, below La-
Kor-ah. From "The Land of the Blue Poppy."

Tibet is not usually spelt " Bramapootra " nowa-
days. Notwithstanding its scientific deficiencies
as "the journal of a naturalist," the book gives a
lively popular account of adventurous travel off

the beaten tracks, and the numerous photographs
convey a good idea of the country traversed.

THE OCCURRENCE OF OIL SHALE AMONG
THE JURASSIC ROCKS OF i?.l.-l.S.4F AND

SKYE.^
'T^HE Geological Survey of Great Britain in the

-*- course of their investigations in the Isle of
Skye have discovered an oil-shale which may
ultimately prove of economic importance, and as

ological Survey of Great

I notices of the discovery have appeared in the

[

daily Press, it is desirable that the facts so far as
they are known to the Geological Survey should
be placed on record without further delay. The
discovery was made by Dr. G. W. Lee, who has
written the following account :

—

The stratigraphical position of the shale is at
the very base of the Great Estuarine Series, a
group which succeeded strata containing a fauna
of Garantiana age (high in the Inferior Oolite),

BASALT lAVA

Glauconitic Scutt/afone
Ca/ctfrequs Sant/stone withmar/nm foaalFs, (? CaJlofian)

eP£Ar £STVA/i/N£ S£ft/ES
Bituminous Shafes. •SheZ/y
Limestones ant/ Sanc/siones

.

*TfttN O/fANOPHVftE SUM

'*yf"

SAffosroves

UPPE/r L/AS SHALES
IRONSTONE

MIDDLE L/AS SAMDSTOME
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Diagram section illustrating the sequence of the Jurassic

rocks below Dim Caan, Isle of Raasay.

and is overlain by Kellaways Rock. The shale

itself yields fossils. They include Entomostraca,

a flattened lamellibranch, and plant remains.

Since it rests immediately on the marine Garan-
tiana clay, it follows that the incoming of estuarine

conditions must have been a sudden one.

The shale is brownish in colour, fine in grain,

gives a wooden sound under the hammer, and has
a brown streak. It is tough and resists dis-

integration by weathering, a character which
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distinguishes it from the bituminous shales found
throug-hout the Estuarine Series, all of which
crumble into small fragments. It is so far known
only from natural exposures, where through
weathering, it assumes a lilac or yellowish
coating.

The thickness of the seam at the outcrops may
be taken to be from seven to ten feet, but its

passage into the overlying sediments is gradual.
The samples so far analysed were much

weathered, so that we are not yet in possession
of exact data concerning the yield of oil and bye-
products from the fresh shale. That the fresh
shale might be expected to yield more than
vv-eathered portions seems probable, but to what

>v>-
SILL

SILL

LOWER PORTION OF
GREAT

eSTUARINE ;.e!!:ec

.OIL SHAUE
'*C/ay with Ammon/ias of
'^-'antfona typo

SANDSTONES

UPPER LIAS SHALES
-ferruginous Ool/tf'c limestone

MIDDLE LIAS SANOSTOA/E
SEA LEVEL

Diagrammatic section illustrating the •sequence of the
Jurassic rocks in the clifT between Holm and Prince
Chailes's Cave, Isle of Skye.

extent is not known, and it is on that that the
industrial possibilities of the find depend.
A sample from the outcrop where the shale was

first detected in Raasay gave 12 gallons of crude
oil per ton of shale, with 6'2 lbs. of sulphate of
ammonia, which is equivalent to at least 12 lbs. in

a works retort.

A compound sample from the Skye coast be-
tween Holm and Prince Charles' Cave yielded
13-8 gallons of crude oil per ton, and 74 lbs. of
sulphate of ammonia. Mr. D. R. Steuart, who
kindly undertook these tests, states that the
samples were so weathered that he did not expect
to get any oil. Consequently these results in-

dicate that the shale is worth further investiga-

Before the period of denudation which removed
so much of the Scottish Jurassic rocks, the shale
probably extended over a large area. Still, the
portions that escaped denudation are not incon-
siderable. In Raasay the field occupies an oblong
area stretching from Dun Caan northwards to the
boundary fault which throws the Mesozoic rocks
against the Torridonian. It is three miles long,
with an average width of seven-eighths of a mile,

which diminishes southwards. The strata are not
folded, but have a dip of about 10 degrees to the
west.

In the Portree district of Skye there was once

^:»
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Sketch ni.ip showing the outcrops of the Oil Shale.

Oil Shale.""" Oil Shale, where burnt by contact action of igneous rocks.

Faults.

an extensive field, of which much has been de-
stroyed by the contact action of intrusive rocks.
The crop has been traced from Ollach—five miles
south of Portree—to the Holm burn—five miles
north of Portree. The outcrop south of Portree
shows much alteration from heat, except between
the Tom cave and the Clach Dubh. North of

Portree the destructive action of the intrusions is

felt as far as Prince Charles' cave, but between
that point and the Holm burn—one and a half

miles further north—the shale has escaped the
action of igneous rocks. There is no inland ex-
posure of the oil shale horizon, which is every-
where covered by higher beds ; consequently the



October 9, 1913] NATURE 171

probable extent of the field towards the west
cannot be estimated. But the dip being low the

shale would be within practicable reach for some
distance inland. In the cliff section between
Bearreraig: and Upper Tote, that is north of the

point just considered, the shale facies is replaced

by a sandstone facies.

THE ADDRESSES AT THE MEDICAL
SCHOOLS.

'pHE first of October is the opening day of the
* winter session of our medical schools ; and

in many of them it is made the occasion of an
address, given by some person of high authority.

The addresses this year include a wide range of

subjects. Mr. Handley, at the Middlesex Hos-
pital, gave a very pleasant discourse on the " rene-

gades of medicine," the men who have forsaken

medicine for some other profession, not without
advantage to themselves and us—Keats, Gold-
smith, Bridges, Huxley, Livingstone, and many
more. It is a new subject, and worth working
out ; but we are not sure that Mr. Handley got
hold of the right end of the moral. Sir William
Osier at St. George's, Dr. Hunter at Charing
Cross, and Prof. Sherrington at Leeds, spoke
on certain problems of medical education. Sir

John McFadyean, at the Royal Veterinary
College, spoke on the working of the new Tubercu-
losis Order of the Board of Agriculture. He
stated that the number of milking or dairy herds

in England and Scotland free from tuberculosis

was practically negligible; and he urgently

advised the owners of valuable pedigree herds,

as a matter of their own profit, to eradicate the

disease among their animals. He also advised

that contagious abortion in cows, and Johnes's
disease, should be brought under the Contagious
Diseases of Animals .Act.

Two of the October addresses this year are of

especial interest—one, at the London School of

Medicine for Women, by Sir Charles Lukis,

Director-General of the Indian Medical Service

;

the other, at St. Mary's, by Sir John Hewett,
sometime Lieut. -Governor of the United Pro-

vinces. These two addresses, by men of profound
experience and unquestioned authority, should

be read carefully by all who want to know what
the medical profession is accomplishing, and what
it hopes to accomplish, for the peoples of India.

Sir Charles Lukis, speaking to women students,

appealed to them for personal service. His
appeal, full of wisdom and of sympathy, ought
not to fail : for the work done in India by

medical women is some of the very best work
in the world. He spoke, especially, of the im-

perative need of more teaching and more accept-

ance of ordinary rules of sanitation, not only for

the prevention of the spread of malaria, plague,

and tuberculosis, but for the prevention of food-

infection, and water-infection. It is our medical

women who alone can get the women of India

to help in this good work. "Ladies who have

spent all their lives in England are apt to regard

their Indian sisters as being very downtrodden
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and oppressed. This is a grave mistake. Out
of doors the man is lord of creation, but once he
is inside the house he is absolutely controlled by
his wife and mother in all matters concerning
domestic economy and the family life. Indeed,
I know of no country where the woman is more
absolutely the mistress of the house than she is

in India ; and I am convinced that we shall never
make any real headway in promoting the know-
ledge of domestic and personal hygiene until we
have convinced the women of India as to its

necessity, and they have thrown their powerful
influence into the scale. Here the medical man
is useless—the purdah bars the way, and it is

to the medical woman that we must look." Sir

Charles Lukis went on to speak of infant mortality
in India, and of its relation to early marriage,
and to the native methods of midwifery. Then
he described fully the improved scheme for a
women's medical service for India, and the plan
for a medical college for women to be established

in Delhi. Every word of his address is worth
reading.

So is every word of Sir John Hewett 's address
on the work of the medical profession in India.

He spoke first of the improved health in the

.Army, and in the jail population. "The mortality

among the wives of soldiers has been reduced to

one-third of what it formerly was, and that among
their children to one-half." The death-rate among
the native troops has come down from more than

20 per thousand in 1871-1880 to less than 7 per

thousand in 191 1. The death-rate among the jail

population has come down from 71 per thousand

in 1831-1856 to 18 or 19 per thousand in 191 1.

Sir John Hewett then spoke, with strong feeling,

of the errors of anti-vaccination and anti-vivi-

section. Truly, in view of the facts of India,

they are worse than errors. " It is surely calami-

tous that the opponents of vaccination in England

should have set themselves to make the people

of India hostile to a process which has brought

them so much benefit." To the anti-vivisectionist,

we commend Sir John Hewett 's statement of the

results of the protective treatment against plague,

typhoid, and hydrophobia in India. These results

are not only a final verdict against anti-vivisec-

tion ; they are a magnificent record of the saving

of the lives of men, women, and children.

SCOTTISH ORNITHOLOGY IN 1912.1

THIS report supplies in an epitomised form

the results of the activities of Scottish

ornithologists during the past year. It is a com-

prehensive and well-arranged booklet of ninety-

six pages, and is both useful and important, since

it affords much information hitherto unpublished,

as well as a resume of all that has appeared in

serial literature during the period covered. A
pleasing feature is to be found in the fact that

these well-known lady ornithologists have them-

selves contributed materially to the year's opera-

1 Report on Scottish Ornilhologv in 1912, including Migration. By
Leonora Jeffrey Rintoul and Evelyn V. Baxter, hon. members of the British

Ornithologists' tJnion. (Edinburgh : Oliver and Boyd ; London : Gurney
and Jackson. Price is 6J. net.
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tions by their investig-ations made during- a two
months' residence in the lighthouse at the Isle

ol May—a famous bird observatory situated in

the North Sea off the mouth of the Firth of Forth.

There are also contributions from nearly one

hundred observers, posted between the Muckle
Fluj^ga (the northernmost limit of the British

Isles) and the shores of the Solwav and Tweed.
This vast amount of material has been arranged

under the following headings : birds new to Scot-

land ; uncommon visitors and species new to

faunal areas; extension of breeding range;

hybrids ; summer and nesting ; winter ;
ringing

;

plumage ; food, habits, &c. ; and migration.

Much that is interesting is recorded under

all these headings, but the special feature of the

report lies in the wealth of data from the numerous
islands—the most important, in some respects, of

all bird stations.

These insular records relate mainly to the spring

and autumn passage-movements of those feathered

voyagers which traverse our shores when en

route between their accustomed northern summer
haunts beyond our isles, and their winter retreats

lying to the south of them. These birds form

by far the most numerous class of migrants that

visit the British area. At such stations, especi-

allv the northern stations, the comings and goings

of these travellers are to be observed free from

the complications that arise on the mainland

through the presence of birds of the same species

which are simply local natives or engaged in

local movements. In addition, the recent atten-

tion devoted to island stations has resulted in

the garnering of a remarkable crop of records

on the occurrence of rare visitors, some of them
mere waifs, while others formerly considered such

have unexpectedly proved to be annual in their

appearances—among others the yellow-browed

warbler, red-spotted bluethroat, little bunting,

ortolan bunting, and grey-headed wagtail.

The year 1912 was remarkable for the number
of rare species detected at Scottish stations.

These included the black chat, northern bullfinch,

scarlet grosbeaks, little buntings, Richard's pipit,

red-breasted flycatchers, Blyth's reed warblers,

icterine warblers, barred warblers, snowy owl,

Tengmalm's owl, broad-billed sandpiper, Tem-
minck's stints, little bustard, &c., the visits of

which are duly recorded along with the particulars

relating to their occurrence.

In conclusion Scottish ornithologists have every

reason to be satisfied with the results of the

year's investigations and may congratulate

themselves on the able and excellent manner in

which these results are set forth in the report.

• W. E. C.

NOTES.
A FEW davs a^Q (October 2) the daily Pros'! pub-

lished sensational paragraphs to the effect that Sir

Frederick Treves had announced, at the Radium
Institute, "a complete revolution in the future of

radium." When analysed, the "revolution" amounts
to little more than a statement that the Radium Insti-
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tute has begun to collect radium emanation in sealed

glass tubes, and to issue the tuljes to doctors for the

treatment of their patients. It was assumed by the

literary young men who write the leaders and notes

in the daily papers that radium emanation had just

been discovered instead of being known and named
for ten years or more, so they let their enthusiasm

overstep the bounds of their knowledge. Even the

method referred to by Sir F. Treves is not new ; it

was published in The Lancet on December 11, 1909,

p. 1742 ("On the Use of Radium for Local Applica-

tion within the Body," by Dr. Alfred C. Jordan), and
this paper is quoted and fully abstracted by Dr.

Dawson Turner in his book on " Radium : its Physics

and Therapeutics" (Bailliere, Tindall and Cox, 1911),

pp. 27 and 28. In The Lancet the glass tube con-

taining the emanation was directed to be enclosed in

a tube of lead "compo" of i mm. thickness, and

this in its turn in a length of rubber tubing. Of
course, these tubes must be used at once, for the

emanation decays to one-half its initial strength in

three and a half days. A tube of initial strength equal

to 10 mg. of radium may be placed in contact with

a tumour, and left to "decay" there. It will be

understood that emanation used in this way (in sealed

tubes surrounded by 1 mm. of lead) depends for its

action on its 7 rays and its hardest 3 rays, the glass

stopping^ all the a radiation, while the lead absorbs

most of the ;3 rays. Very different is the action of

free radium emanation, as in radio-active waters. In

the latter case the a particles are able to bombard the

tissues at close quarters ; the action of the P and y
radiation then becomes negligible, possessing no more
than one-hundredth part of the energy of the «

radiation. Great care must be used in applying
a radiation to the tissues, for the destructive action is

most pronounced. Good results have been obtained

with radium in many diseases, but the hopes of the

public as well as the medical profession are centred

round the treatment of cancer. Even in this dreaded

disease many favourable results have been reported

both with radium and with the Rontgen rays, but

unfortunately disappointments are far more frequent

than cures.

The year 1914 is the centenary of the birth of Sir

John Lawes, and 1917 is that of Sir Henry Gilbert

;

and it is proposed by the Society for Extending the

Rothamsted Experiments to raise the sum of 6000Z.

by public subscription for the purpose of erecting a

suitable comtnemoration laboratory at the Rothamsted
Experimental Station. It is understood that if 6000J.

is raised in this way, a further grant of 6000Z. can

be obtained, making a total of i2,oooZ. altogether,

for which sum an adequate building could be put up.

The rapid development of agricultural chemistry and
bacteriology, and particularly of the special branches

associated with Rothamsted—the composition of crops

and the study of the soil in relation to the plant

—

has necessitated further increases in the laboratory

staff, and has attracted a number of voluntary

workers. For all these more modern accommodation
is required than can be obtained in the older part of

the present buildings. The work of Lawes and
Gilbert not only laid the foundations of agricultural
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chemistry as a science in this country, but did much

to improve British agriculture and raise it to its

|)resent high level. It also played a great part in

developing the artificial fertiliser industry, which has

remained an essentially British industry and has now
assumed vast dimensions. The whole country has

gained enormously through the work of these two

men. It is therefore felt that the appeal should be

national, and several committees have been formed

for the purpose. Men of science have many calls

on them, but it is hoped, nevertheless, that the sym-

pathy which everyone feels with the Rothamsted

work will manifest itself by practical assistance

towards its development. Subscriptions should be

sent to the Secretary, Rothamsted Experimental

Station, Harpenden, Herts.

It is with great regret that we record the dis-

appearance of Dr. Rudolph Diesel from the G.E.R.

>teamer Dresden on her voyage from Antwerp to

Harwich on the night of September 29 ; the circum-

stances are such as to leave no hope of his being

alive. Dr. Diesel will be remembered as the inventor

of the oil engine which bears his name. Born in

Paris in 1858, of German parentage, his training in-

cluded courses at the Augsburg technical schools and
at the Munich Technical College. His first published

description of the Diesel engine appeared in 1893

;

aided financially by Messrs. Krupp and others, the

next few years were spent in arduous efforts to realise

the principle of his engine in a commercially suc-

cessful machine. The difficulties to be overcome were
very great. In the earliest attempt, compression of

the air was effected in the motor cylinder and the

fuel injected direct. This engine exploded with its

first charge and nearly killed the inventor. The
modern Diesel engine compresses the air in the motor
cylinder to a pressure above 400 lb. per square inch,

during which process the air becomes hot enough to

ignite the fuel. At the end of compression, the fuel is

injected by means of a separate air supply at a pres-

sure higher than that in the cylinder. Nothing of

the nature of an explosion occurs in the cylinder ; the

oil burns as it is injected, and, as the piston is moving
outwards at the same time, the pressure does not

rise to any extent. The fuel consumption of these

engines is remarkable, being roughly one-half of anv
other type of oil motor. Engines both of a two-

stroke cycle and of a four-stroke cycle are now being
developed by many firms both on the Continent and
in Britain. In Dr. Diesel's opinion the two-stroke
engine would probably be the standard type for marine
purposes. Marine Diesel engines of very large power
have not yet been constructed, but many important
experiments in this direction are being made. Dr.
Diesel's loss will be regretted by men of science on
account of his efforts to interpret practically the Carnot
ideal cycle, and by engineers on account of the im-
mense strides which his untiring energy and indomit-
able pluck have made possible.

Sir William Christie, K.C.B., F.R.S., formerly
.\stronomer-Royal, has been elected Master of the

Clockmakers' Company.
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The death is announced, at fifty-four years of age,

of Dr. W. Carnegie Brown, joint secretary of the

Society of Tropical Medicine and Hygiene, and author

of papers on malaria and diseases of the tropics.

It is announced in The Athenaeum that in con-

sequence of the efforts of Dr. C. Holder and others,

e.xtending over many years, the Legislature of Cali-

fornia has constituted the island of Santa Catalina a

fish refuge. In future there will be no netting within

three miles of the shore of the island.

TMe first ordinary meeting of the Medical Society of

London for the session 1913-14 will be held on

Monday next, October 13, when the new president.

Sir David Ferrier, F.R.S., will deliver his inaugural

address. The Lettsomian lectures of the society will

be given on February 2 and 16 and March 2 by Dr.

F. M. Sandwith, who will treat of the subject of

dysentery.

-VccORDiNG to The Electrical Review, a wireless

receiving installation has been set up in the cathedral

at Florence by the director of the Florence Observa-

tory. All the parts of the equipment are within an

enclosed space, the antennae being within the build-

ing. Messages have been received from Paris,

Toulon, and Madrid, the efficiency of the receivers

being, it is stated, only slightly less than if in the

open air.

A PUBLIC meeting in connection with the ninth

quinquennial festival of the Royal .\lbert Institution,

Lancaster, will be held at Lancaster on Tuesday,

October 21, when the following addresses will be

given:—"The Feeble-minded: Historical Retrospect,"

Sir T. Clifford AUbutt, K.C.B., F.R.S. ; "The Future

of the Royal Albert Institution," Sir J. Crichton

Browne, F.R.S. ; "The After-care of the Feeble-

minded," Dr. C. H. Bond.

The fourth exhibition of models, tools, and scientific

apparatus, organised by the proprietors of The Model

Engineer, will be held at the Royal Horticultural

Hall, Westminster, S.W., on October 10-18. Special

rooms are to be devoted to wireless telegraphy in

operation, and to aeroplane models of all kinds, while

a completely equipped workshop will be manned by

members of the London Society of Model and Experi-

mental Engineers, who will give demonstrations of

model-making and workshop operations.

.\ CONFERENCE of members of the Museums Associa-

tion and others interested in similar work is to be

held at the Warrington Museum on Thursday after-

noon, October 30, for the purpose of discussing sub-

jects of common interest to those concerned in the

work of museums, art galleries, and kindred institu-

tions. Offers of papers or suggestions of suitable

subjects for discussion should be sent to Mr. C.

Madeley, director of the Warrington Municipal

Museum.

A DEMONSTRATION of the results of his researches

into the pathology of rabies will be given on Monday
next to the Royal Society of Medicine by Dr. Hideyo

Noguchi, of the Rockefeller Institute. Dr. Noguchi

proposes to show pure cultures of various pathogenic
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and saprophytic spirochaetse ; to demonstrate the

presence of treponema pallidum in the brain in cases

of general paralysis; to show experimental general

paralysis in rabbits ; and to give a demonstration of

cultural studies of the virus of rabies.

In response to numerous requests, it has been

decided to defer until October 31 the closing of the

Historical Medical Museum, referred to in our issue

of July 3 (vol. xci., p. 456). During the month of

October the exhibition will remain open from 10 a.m.

to 6 p.m. daily, and from 10 a.m. to i p.m. on Satur-

days. After this date it will be closed for a few months

for re-arrangement as a permanent museum. It is

proposed to reopen the museum in its permanent form

in the spring of next year.

A MODERATELY Strong earthquake was felt in the

neighbourhood of the Panama Canal during the night

of October 1-2, and has evidently caused some concern

with regard to the safety of the canal from future

shocks. It would seem, however, that there is little

need for anxiety. Though other adjoining districts

are frequently visited by destructive earthquakes, the

isthmian zone itself is singularly free from such dis-

turbances. Moreover, as Milne and Omori have

shown, earthquake vibrations are much less intense

in excavations than on the surface of the surrounding

land.

It is announced in Science that the Walker prizes

in natural history of the Boston Society of Natural

History for the present year have been awarded as

follows:—The first prize of 100 dollars to Dr. R. A.

Spaeth for a paper on an experimental study concern-

ing the chromatophores of fishes, and the second of

50 dollars to Prof. O. D. von Engein for a paper on

the effects of continental glaciation on agriculture.

Prizes for 1914 and 1915 will be awarded for original

and unpublished research work in any biological or

geological subject. Competing essays must reach the

secretary of the society on or before April i next.

Major Barrett-Hamilton, accompanied by Mr.

Stammwitz, one of the taxidermists on the staff of

the British Museum (Nat. Hist.), sailed in a whaler

on Saturday last for South Georgia, on a mission

from the Colonial Office, to report on the whaling

stations leased by the British Government to a Nor-

wegian firm. The species hunted at the South

Georgian stations are chiefly rorquals, of which the

slaughter is reported to be very heavy ; . and we under-

stand that the main object of the mission is to ascer-

tain whether the whales stand in danger of extermina-

tion. The taxidermist will endeavour to obtain speci-

mens (not, of course, entire whales) for the museum.

Mr. Alvin Langdon Coburn's exhibition of camera
pictures, which is to be seen at the Goupil Gallery,

5 Regent Street, until October 25, is well worth a visit

from anyone interested in artistic photography. The
series of pictures of the Grand Canyon exhibit this

remarkable region in a new light. Mr. Coburn's

photographs, all enlargements from quarter-plate

negatives, are as far apart from Hayden's well-known

topographical drawings as could well be imagined

;

the latter faithfully delineate the grandeur of the vast
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spaces and lofty walls of the great valley by delicacy

and accuracy of line and by their panoramic outlook.

Mr. Coburn, limited by his a{)paratus to a smaller

field, conveys the same sensations of vastness by his

artistic use of atmosphere and the great shadows cast

by hill and cloud. Clouds indeed are made the most

of in all these pictures, and No. 44, " The Cloud-

burst," is not only a striking photograph, but a

valuable record of this phenomenon.

At the recent International Congress of Pharmacy
held at the Hague, a proposal to form an international

pharmacopceial bureau was discussed, and a commis-

sion was appointed to consider the question, and to

submit to the International Pharmaceutical Federa-

tion at an early date a scheme for the establishment

of such a bureau. The commission is composed of

seven members, representing respectively Great

Britain, the United States, Germany, France, Hol-

land, Belgium, and Switzerland ; most of the members
are associated with the revision of their national

pharmacopoeias, the English representative being Prof.

H. G. Greenish, joint editor of the " British Pharma-
copoeia," and the American, Prof. J. P. Remington,

editor of the " United States Pharmacopoeia." As the

outcome of the deliberations of such a strong com-

mittee, a useful plan may be expected. Among the

duties of such a bureau as that proposed would be the

collection and examination of all literature relating to

pharmacopceial revision and the experimental in-

vestigation of new drugs and preparations, and no

doubt the influence of the bureau would tend to en-

courage the work already commenced in the direction

of the unification of pharmacopoeias.

The South African Journal of Science for September,

being the organ of the South African Association for

the Advancement of Science, reports the business pro-

ceedings of the meeting of the association held at

Lourengo Marques in July last, under the presidency

of Dr. A. W. Roberts. The following officers were
elected for 1913-14:—President, Prof. R. Marloth

;

vice-presidents. Prof. L. Crawford, Mr. S. Evans, Dr.

W. Johnson, and Mr. A. F. Williams; general secre-

taries. Dr. C. F. Juritz and Mr. H. E. Wood; general

treasurer, Mr. A. Walsh. Invitations to hold the next

annual meeting were received from the mayors and
councils of both Kimberley and Pretoria; and the

final decision as to the place was left to the council.

A resolution was passed " that the Government of the

Union be asked to pass legislation declaring that

meteorites are Government property, and when found

should be delivered to the nearest magistrate, for

transmission to the nearest museum under Government
control." The si.xth award of the South Africa Medal,
together with a grant of 50Z., was made to Dr. A. W.
Rogers, assistant director of the Geological Survey of

the Union, in recognition of his geological work in

the Cape Province. In connection with the grant of

100/. made to Dr. A. W. Roberts by the association

in 1905 for the reduction of his variable star observa-

tions. Dr. Roberts reported that he has had the

observations, some 60,000 in number, reduced, copied

in dulplicate, and indexed. The question of printing

has, however, been a difficulty.
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The Board of Agriculture and Fisheries has issued

a "Horses (Importation and Transit) Order of 1913"

in accordance with powers conferred by the Diseases

of Animals Acts, 1894 to 1911. The Order came into

force on October i ; it provides for the proper ac-

commodation of horses, asses, and mules on all

vessels on which such animals are carried to or from

any port in Great Britain, and for the proper con-

struction of railway trucks used for conveying such

animals in Great Britain. Provision is made for the

proper feeding and watering at places of unloading

and during transit. It is made illegal to convey any

horse, ass, or mule by boat or train if, in the opinion

of an inspector of the Board and notified by him, the

animal cannot, owing to infirmity, illness, injury,

fatigue, or any other cause, be so carried without un-

necessary sufTering. The above regulations, together

with instructions as to disinfection, &c., have all been

provided for by previous Orders, which have been

revoked and re-enacted in the present Order. The

principal reason for the present Order is to provide

the following most necessary amendment, namely,

that horses, asses, and mules brought to Great Britain

from abroad are required henceforth to be accom-

panied by a veterinary certificate of freedom from

symptoms of glanders (including farcy), epizootic

lymphangitis, ulcerative lymphangitis, dourine, horse-

po.\, sarcoptic mange, psoroptic mange, influenza,

ringworm, or strangles, instead of as heretofore from

symptoms of glanders (including farcy) only.

We have to acknowledge the receipt o* a copy of

a pamphlet issued by the Department of Lands and

Survey, Victoria, on various methods of destroying

rabbits and other "vermin" employed in that colony,

and also containing the regulations with regard to

fences of wire-netting.

The National Equine Defence League has issued a

fourth edition of a pamphlet on docking and nicking

horses. The fact that Parliament has passed a law,

to come into operation on January i, 1915, making
the practice of "docking" horses illegal, and that the

purchase of docked remounts for the army is to be

discontinued as soon as practicable, seems to render

the pamphlet somewhat superfluous—at any rate, in

this country.

We have been favoured with an extract from iVt'iic

Wcltanschaung for 1913, Heft 913 (pp. 321-332), in

which Dr. W. Breitenbuch directs attention to the

fact that the present year is the jubilee (fiftieth year)

of Prof. Ernst Haeckel's work on evolution. The
article includes a chronological account of the learned

professor's studies during that long period, with brief

notes on the numerous memoirs and works which have

made his name famous.

To the series of biographical memoirs issued by the

National Academy of Sciences, Washington, Prof.

H. F. Osborn has contributed an exceedingly interest-

ing account of the life and work of Prof. Joseph

Lcidy, the founder of vertebrate palaeontology in

.\merica, and the last great naturalist of the type

who made the entire subject of zoology their study,

and published papers and works of permanent value
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in almost every branch. That such encyclopaedic

knowledge and broad grasp of the whole field of

natural history can, as his biographer remarks, never

reappear, is a matter for regret, as the specialised

lines on which zoology is now, from necessity, studied

cannot fail, in many cases at any rate, to result in

narrowness of view. .Although his study of the

rhizopods was sufficient of itself to establish a great

reputation, Leidy will chiefly be remembered as a

palfeontologist, and especially by his descriptions of

Poebrotherium and the so-called orcodonts, or

"ruminating hogs," which paved the way for the dis-

covery of the phylogeny of the camels and other

artiodactyle ungulates.

To vol. vii., part 2, of Annotationes Zoologicae Japon-

enses Mr. B. Aoki contributes a list of Japanese and

Formosan mammals. The island of Saghalien is also

stated to come within the scope of the list, but no

mention is made in the introduction that Korea

is likewise included, although in the text we
find (p. 272) a Korean shrew. On the other

hand, Korea is not in the range of the tiger

(p. 312), although the animal abounds in that country.

The total number of forms, inclusive of subspecies, is

197. If trustworthy, the identification of three foxes

with .American, rather than with Asiatic or European,

races is of considerable interest ; but it may be noted

that one of these races—the black or silver fox (Vulpes

pettnsylvanicus argentatus)—is not recognised as such

in Mr. G. S. Miller's list of North .American mam-
mals (1912). In a footnote on p. 317 " Arctocyonidse

"

should be " Arctoidea + Cynoidea." Mammals col-

lected in Korea form the subject of an article by

Messrs. Allen and Andrews in Bull. Amer. Mus. Nat.

Hist., vol. xxxii. (pp. 427-36). In connection with the

above may be noted a paper by Messrs. Jordan and

Thompson on fishes from the island of Shikoku,

Japan, published as No. 201 1 of the Proceedings of

the U.S. National Museum.

The Proceedings of the South London Entomo-

logical and Natural History Society for the past year

contain matter of much interest, and give proof of

continued activity on the part of the members of this

well-known association of naturalists. Mr. A. E.

Tonge's presidential address, delivered at the begin-

ning of the present year, includes some excellent

observations on the external characters of British

lepidopterous ova. Mr. R. .^dkin's communication on

the subject of varietal names is marked by strong

common sense, and the same may be said of his paper

on the labelling of entomological specimens—a matter

that was often neglected by the naturalists of a former

generation, to the detriment of many results of their

labours;. Mr. A. E. Gibbs's paper on the genus

Coenonympha gave occasion for some interesting ex-

hibits of the local variation to which species of that

genus are subject. A useful account, well illustrated

by photographs and drawings, of the British species

of Forficulodea is contributed by Mr. W. J. Lucas.

Perhaps the most important of the papers printed in

extenso is Mr. C. J. Gahan's excellent memoir on

mimicry in the Coleoptera. The author is a well-

known authority on this order, and the great extent
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of his special Icnowledge enables him to treat the sub-

ject' in a comprehensive and convincing manner. It is

noteworthy to find that he considers it "hopeless to try

to explain the facts of mimicry in any other way than

as the result of natural selection." The reports of

the field excursions and the discussions held at the

meetings contain some valuable records, and the

volume as a whole furnishes good evidence of the

excellent work that may be done by local societies,

such as the present, in encouraging an intelligent

interest in the objects of natural history.

Petermann's Mitteilungen for September contains

a characteristic portrait of the late Prof. H. Credner,

the well-known geologist of Leipzig. Dr. K. Andr^e
discusses the important question of the correlation

of sedimentary rocks with conditions of deposition,

as a guidr in the formation of pateogeographic

maps.

Mr. C. -A. Cotton, of Wellington, N.Z., publishes

a paper on the physiography of the Middle Clarence

Valley, New Zealand (Geographical Journal, vol.

xlii., p. 225), in which the influence of Prof. W. M.
Davis is apparent in the lucid illustrations of local

earth-structure and surface features. The author

contests Park's view that an ice-sheet passed across

the district, which lies in the north-east of the

south island.

Messrs. W. Hanns, A. Riihl, H. Spethmann, and
H. Waldbaur, who accompanied Prof. W. M. Davis
on a European tour in 1912, have published " Eine

geographische Studienreise durch das westliche

Europa " (Leipzig : Teubner, price 2.40 marks), a

brochure which should well illustrate modern methods
of investigation. The regions selected include Snow-
donia, Cornwall, central France, and the famous
Kirchet of Meiringen.

The Journal of the Meteorological Society of Japan
for May contains, inter alia, a useful article on the

amount of evaporation of water, by Mr. Y. Horiguti,

in which he gives some results of his investigation

of the subject with a circular atmometer 8 in. in

diameter, 4 in. in depth, and a small laj'cr of water,

the instrument being freely exposed to wind and sun-

shine. The determination of evaporation is a very

uncertain operation, and in a recent essay (Strachan,
" Basis of Evaporation ") it is noted that the methods
hitherto tried with tanks have been more or less

failures, although, with the assistance of theory,

better results ought eventually to be obtained. Many
formulae by well known men of science already exist,

and Mr. Horiguti has added another to the number.
The result of his investigations shows that his for-

mula, together with others referred to, will fairly

well represent evaporation in the shade, but thai in

the open air this is not the case. He concludes that

"there remains an ample space for further studies."

In 1881 a MS. known as the Bakhshdli, from a

village of that name in the Peshawar district, was
discovered. If the view of Dr. Hoernle be accepted,

that it belongs to the third or fourth century a.d., it

would be of unique value as pushing back the mathe-
matical knowledge of the Hindus to a date much
earlier than has hitherto been admitted. The question
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of date has been reopened by Mr. G. R. Kaye in

vol. viii., No. 9, of the Proceedings Asiatic Society

of Bengal for 1912. After ^ careful review of its

contents he arrives at the conclusion that it is later

than the time of Brahmagupta, or even later than

Bhdskara. "The literary form and the mathematical
form of the manuscript point to a comparatively late

period ; the script is not ancient ; the notation used
and the rules and examples have nothing ancient

about them, and my general conclusion is that the

manuscript was not written much before the twelfth

century a.d. It may have been an adaptation of a
more ancient work, but it is certainly not a faithful

copy of any work composed much before the twelfth

century." It will be interesting to await Dr.
Hoernle's reply to this communication.

In the Proceedings of the Tokyo Mathematico-
Physical Society (2), vii., 5, Mr. S. Yokota gives an
analytical solution of the stress distribution in a
riveted plate due to a simple push applied to a rivet,

the surfaces being smooth. The lines of principal

stress are plotted.

In addition to the usual lists of students and degree
proceedings, the Johns Hopkins University Circular

contains interesting mathematical notes edited by
Prof. Frank Morley. Mr. J. E. Rowe, in a note on
Fermat's classical theorem, shows that the sum of

two powers of integers cannot be the same power of

another integer (excluding, of course, the case of

second powers) unless the index is greater than 100

and the largest integer greater than the twenty-ninth
power of 10 ; and further, considering next the two
types in which the greatest integer is odd or even
respectively, the author says, ".Also it is shown that

one-half of all possible solutions of each of the two
types just described are impossible "

( ! ). In a note
on self-dual rational quartics, Mr. L. E. Wear shows
that the only quartic curves which reciprocate into

themselves are the limagon and the obvious case of

two conies.

Prof. E. B. Wilson, writing in the July Bulletin

of the American Mathematical Society on the unifica-

tion of vector notations, expresses a doubt whether
the several steps which have been taken in this direc-

tion recently have been steps "backward or forward,
sideways or up in the air." The committee appointed
at Rome in 1908 has not yet presented a report, so that

not much of a step in any direction can be attributed to

it. There has been great activity in the use of vector

methods in Italy, which has served to stereotype the

notations of Burali-Forti and Marcolongo, which
differ from those in vogue in Germany and .America.

A valuable report by the late Dr. Macfarlane has
been published in the Bulletin of the International

Association for Promoting the Study of Quaternions
and Allied Systems of Mathematics for June, 1912,

and Prof. Wilson hopes " that the place of publication

may not prove a burial ground for the essay." Lastly,

Langevin's article in the French Mathematical
Encj'clopaedia proposes a system of notations in which
vectors are distinguished by interlineal superscripts,

no special founts being used, and this seems likely

to be widely adopted in France.
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In the Journal de Physique for August, M. A.

Henry, physics master at the Reims Lycee, describes

i\v he has applied a well known form of micromano-

Lter to make measurements in a number of direc-

tions in which a manometer is not often utilised. The

manometer consists of a U tube with wide limbs

ioined by a horizontal capillary tube. The limbs are

:i>ut half-filled with carbon tetrachloride, and the

ipillary contains a small bubble of air Any slight

uitierence of pressure at the ends of the capillary

[jroduces a considerable motion of the bubble. The

instrumrnt is calibrated by tilting the tube support by

means of a screw at one end. M. Henry shows how
the instrument may be used to measure the excess of

|iressure in a soap-bubble and the effect of charging

!ie bubble electrically, a small volume, a mass of a

w grams, the density of a gas or of a solid, small

uounts of heat, specific inductive capacity, difference

; potential, a flow of gas, and the pressure exerted

l)V a sound-wave.

The determination of sulphur in illuminating gas is

the subject of Technologic Paper No. 20 of the Bureau

uf Standards, by R. S. McBride and E. R. Weaver,

issued by the Department of Commerce, Washington.

Experiments were made with the gas referees' ap-

paratus and the apparatus designed by Elliot, Hinman-

Jenkins, Drehschmidt and Somerville. The results

of a series of comparisons are given, in which many
variations were made to determine the best conditions

of operation and the sources of error. The referees'

apparatus appears to be most used in America as well

as here, and possesses the advantages of simplicity

and convenience ; the accuracy obtainable with this,

as with other forms, has been often over-estimated.

The concluding portion of the pamphlet deals with the

istimation of the sulphate in the liquid condensate,

and details are given of the gravimetric determination,

a rapid turbidimetric method, and a volumetric method
based on that due to HoUiger. Although most gas

companies in this country are now free from any
restriction as to the amount of sulphur present in

their gas other than sulphuretted hydrogen, the

pamphlet will be very useful to any chemists having
to deal with this problem.

In the Bulletin de la Societe d'Encouragmetit (No.

6, p. 805) Prof. Camille Matignon discusses in an
interesting paper some of the less known recent pro-

cesses for the industrial fixation of atmospheric

nitrogen. The well known methods utilising an

electric flame are only briefly touched upon, but

-pecial reference is made to Schloesing's process of

absorbing the nitrous gas so obtained with lime at a

temperature of 300°. The principal processes dealt

with are those of Haber, in which nitrogen and
hydrogen are made to combine directly under the

influence of a catalytic agent, and that of Serpek

based on the formation of aluminium nitride by

heating a mixture of alumina and carbon in a current

of pure nitrogen at a temperature of 1800°. The latter

method has a particularly bright industrial outlook

owing to the fact that by decomposing the nitride

with dilute alkali not only is ammonia obtained, but

it is possible by means of it to transform bauxite into
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alumina suitable for the aluminium industry at a

much reduced cost. The action between the alumina

and carbon is effected in revolving cylinders, which

are lined with aluminium nitride itself, as being the

only sufficiently refractory material which will with-

stand the high temperatures employed.

Red Book No. 182 of the British Fire Prevention

Committee contains an account of tests on three

window openings filled in with Luxfer electro-

glazing. The record gives the effect of a fire of

ninety minutes' duration, the temperature reaching

1500° F. and not exceeding 1650° F., followed by the

application of water for two minutes on the fire side.

This test again indicates that forms of special glazing

are being produced commercially that can serve most

efficiently to stop the spread of a fire of considerable

severity. It is the second occasion upon which

"lights" presented for test by the British Luxfer

Prism Syndicate, Ltd., have met the strain of a ninety

minutes' test at temperatures exceeding 1500° F.

Red Book No. 183 contains records of tests on two

steel-cased reinforced concrete doors by Messrs. Chubb
and Sons, one hung on runners and made to slide,

the other hung on hinges, fixed in a reveal. The
latter door secured "full protection" (Class B). The

partially successful efforts to produce a single door

able to do the work of two iron doors required under

the London Building Act are of considerable technical

importance. The radiation through the doors was

very small. Doubtless the problem of making a

sliding door flame-proof around the edges will be

overcome.

OUR ASTRONOMICAL COLUMN.
A New Comet.—A Renter message from Perth,

W.A., dated October 7, reports that a faint new
comet has been observed in the position R..A.

2h. 31m.; Dec. 3° 48' N.

The Return of Westphal's Comet.—The identifica-

tion of Mr. Delaran's comet with Westphal's comet of

1852 is now complete, its positions being in accord

with those predicted on the assumption of the object

being the return of the comet of Westphal.

The following ephemeris for the current week is

given by Prof. H. Kobold in a Supplement to the

Astroiwmischc Nachrichten, No. 4684 :

—

I2h. M.T. Berlin.
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photograph taken of it at Bothkrtmp on September 28
records a tail 35° long.
The comet is in a good position for observation in

the evening, and its movement northwards will make
the conditions more favourable. It is at present
passing through the constellations of Equuleus and
Delphinus, but later will reach Vulpecula and Cygnus.

In 'The Times of October 2 we read that W'estphal's
comet is the fourth member of the Neptune group of

comets that has been observed at a second apparition,

the others being those of Halley, Olbcrs, and Pons.
Two other members of the group appeared in 1846
and 1847, and are expected back about 192 1 and
1927. Westphal's comet has much the shortest period

(6rii8 years) of any member of the group, its aphelion
being at almost exactly the same distance from the

sun as the orbit of Neptune.

Photographic Study of the Sol.ar Photosphere.—
In an abstract from the .'Vnnals of the Observatory of

Z6-se (Tome iii., 1912), M. S. Chevalier, S.J.,

describes the results of his research on the solar photo-
sphere as studied photographically. He first of all

describes the early observations of the solar, surface

by Sir W. Herschel, and rapidly surveys those who
followed him, concluding with the photographic re-

searches of M. janssen at Meudon. M. Chevalier
points out that on these latter photographs the famous
granules observed by Secchi, Dawes, &c., were
recorded.
He then directs attention to the possibility of errors

creeping in when photography is employed. Is the

image recorded on the photographic plate necessarily

a faithful representation of the object photographed?
M. Chevalier says it is not, and in the present in-

vestigation he attempts to show that the reseau photo-

sphdrique discovered on Janssen 's cliches is not solar.

The phenomenon, he says, is chiefly due to deviations

undergone by the luminous rays refracted in an

abnormal manner. This abnormal refraction takes

place in the interior of the telescope, and more
especially in the neighbourhood of the secondary

magnifier. M. Chevalier accompanies his memoir
with a series of fine reproductions from photographs
of the solar surface which he has taken to demon-
strate his views, and it is by an examination of these

that his conclusions must be studied.

Statistics ok Nebul.* and Clusters.—In the Arkiv

for Mateniatik, Astronomi och Fysik (Band 9,

No. 15), Prof. C. V. L. Charlier has published a pre-

liminary paper on the statistics of nebulae and
clusters. This contribution is part of the work of the

Lund Observatory, which has undertaken a discus-

sion of the position of the nebulous stars in space,

and these statistics form a preliminary part of the

investigation. In this publication Prof. Charlier

represents both in statistical and graphical form, the

information collected on card catalogues of the co-

ordinates, brightness, size, and form of nebula, as

well as other observations of interest. The base of

the card catalogues was the three great catalogues

of Dreyer. In these pages the results are given pur-

posely without any discussion regarding their bearing

upon the question of the distrilaution of the nebulae

in space. He remarks, however, that while in many
respects they speak for themselves, in others con-

clusions must be drawn with great caution. The main
interest here are the relations between the Milky Way
and the positions and numbers of the nebula.

When it is remembered that distinction is made
between five different classes of nebulous objects,

namely, clusters, globular clusters, planetary nebulae,

annular nebul*', and nebulae, and that the objects

number 13,223, some idea of the work involved in

the investigation will be gathered.

NO. 2293, VOL. 92]

Spectrohemographic Results i-kom Meudon.— .\

memoir by MM. H. Deslandres and L. d'.Azambuja,
appearing in No. 9 of the* Comptes rendus of the

Paris Academy of .Sciences, contains an interesting

historical survey of the spectrohcliographic work
carried out at Meudon. The paper is more especially

concerned with the qualilative results obtained by
examination of the spectroheliograms secured since

1908, when the spectroheliograph of high dispersion

was erected. Whilst careful to point out that the

evidence does not permit the formulation of general
laws, the authors are content to state that during the

period in question the "filaments" (dark and definite

stream-like markings seen in hydrogen and calcium
light) have followed, but with a distinct lag, more
pronounced in the case of the polar disturbances,

the sun-spot variations. In this regard the polar dis-

turbances recall the secondary maximum of high-

latitude prominences. On the other hand, the

"alignments" (markings somewhat less dark and
sharp seen only in calcium light) have been without
noticeable variations.

.4xV EXHIBITION OF PROGRESS IN LIGHT-
ING AND HEATING BY COAL GAS.

THE National Gas Exhibition at Shepherd's Bush,
which will be open during the whole of October,

affords the best object lesson in gas lighting thai the

public has ever had the opportunity of studying, and
the fascination is greatly increased by the absence of

competing stalls, the exhibits being shown in model
rooms, shops, studios, &c., under all the conditions

in which they are likely to be used in practice.

It is something of an achievement to have induced

the leading gas undertakings, municipal and private,

and the leading manufacturers of gas appliances in

the United Kingdom, to sink their individuality and
rivalry and to cooperate in a coherent e.xhibition of

the varied uses to which gas can be efficiently and
profitably applied. The result should be of benefit both

to the industry and to the public generally.

The exhibition impresses one with the enormous
strides that have been made during the last few
j'ears in the application of gas for manufacturing,
domestic, and public purposes. The introduction of

vertical retorts, improved methods of purification, and
the resulting greater yield of gas, coke, and by-

products obtained from the coal carbonised, have
resulted in its price being kept down in spite of the

gradual rise in the cost of coal, whilst the enormous
progress that has been made in the methods em-
ployed in its combustion has popularised it to an
extent that could hardly have been foreseen a few
years ago.
There is not the least doubt but that the intro-

duction of the atmospheric burner and the incandes-

cent mantle has been the rea' factor which has made
gas the most important fuel for both heating and
lighting, and in the present exhibition the progress

that has been made from the inception of the tjnion

jet by Nielson in 1820, which gave less than one candle

per cubic foot of gas consumed, to the modern high-

pressure incandescent burner, with its sixty candles

per cubic foot of gas, is demonstrated in a striking

manner.
Various apparatus for raising gas to the pressure of

several pounds per square inch, necessary in high-

pressure lighting, is to be seen at work in the Indus-

trial Hall, and the bearing which the high-pressure

distribution has upon commercial applications is

shown by the exhibition of a number of furnaces for a

multiplicity of purposes, such as melting metals and
hardening steel. In these cases it is necessary to

concentrate the temperature over a defined area, and
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by increasing; the pressure at which the gas is supplied

very high temperatures under perfect control can be

attained. Specimens of these different types of fur-

naces are also to be seen in other sections of the

exhibition. .

In domestic heating the grasping of the conditions

necessary to malie gas a hygienic domestic fuel has

been the' great factor that has led to progress. In the

earlv days of the gas fire, only 25 to 33 per cent, of

the heat was given out as radiant heat, and convection

was relied upon largely to give the heating effect,

this giving hot air to breathe, and at the same

time leaving the objects in the room often so far

below the body temperature as to lead to chill ;
whilst

the capacitv for moisture of the heated air caused a

degree of discomfort that led to prejudice being raised

against thii method of warming living-rooms.

When, however, it was realised that a stove to be

hygienic must always give a larger amount of radiant

h'lat than of convected heat, advance was at once

ni.ide, and the severe competition in which, in the

l.ist three vears, the different makers of gas fires have

indulged lias resulted in the production of gas stoves

u hich give a high radiant efficiency. Further ad-

v.iiires are being made constantly, and it is anticipated

! It in a short time the percentage of radiant heat

II by gas fires will be more than double that which

possible even three years ago. Meantime, the

111 mi that there are gas fires in the exhibition which

1,111 transmit 50 per cent, of the heat energy into the

ri...ni in the form of radiant heat is undoubtedly true,

whilst in one case as high as 70 per cent, is claimed.

Apparently there is no exhibit of Prof. Bone's in-

teresting
'' flameless combustion " stove, which would

have proved very attractive, but the steam used in

the kitchens is generated by a Bonecourt boiler,

which is a modification of the same principle.

A very fine collection of products from tar and

ammonia liquor are shown in the shops that serve to

illustrate the best methods of show-window lighting.

These arc divided into three classes, tar, ammonia,

and cyanogen products, the first class especially being

"oi-thv of attention.

\nother very suggestive exhibit is a series of com-

iinents illustrating the effect of the colour and

sLirtace of wall-papers on the amount of illumination

obtained from equal sources of light. Some valuable

conferences have been arranged to take place during

the period that the exhibition remains open, and

especial interest will be felt in the promised discus-

sion on the sanitary influence of gas lighting and

li. Mting, whilst the influence of gas as a fuel on smoke

nlMteriient w-ill also receive its due share of attention.

v
CARNEGIE SCHOLARSHIP MEMOIRS.
7OL. V. of the Carnegie Scholarship Memoirs has
• just been issued by the Iron and Steel Institute.

The volume contains six papers which differ very

widely in merit and interest, but on the whole it

represents a considerable amount of important research

work. It is unfortunate, how^ever, that the practice

of publishing these papers in a separate volume tends

to relegate them to oblivion, and at all events robs

them o"f the advantages of discussion even by corre-

spondence, thus lessening materially the value of the

work done under the Carnegie scheme.

The preservation of iron is dealt with by Dr.

\i wton Friend; his results, if confirmed by future

in.ictical experience, are of considerable importance.

Hf finds that the addition of small quantities of

paraffin wax to paint lessens very materially corrosion

in iron and steel merelv exposed to the air, but rather

assists corrosion in "the case of plates actually

immersed in water. Increasing the number of coats

NO. 2293, VOL. 92]

of paint beyond two also appears not only to offer

no increased protection, but actually to promote cor-

rosion. This result leads one to inquire whether the

constant repainting of iron-work otten practised on

ships may not actually do more harm than good; at

all events, an e.xamination of some of these thickly

painted surfaces should afford interesting evidence on

the point. Finally, Dr. Friend finds that painting

over a slightly rusted surface, from which, however,

all lumps of scale, dirt, &c., have been removed, is

actually more effective as against further rusting than

the same paint applied to a completely cleaned surface

—the only advantage of thoroughly cleaning the iron

before pa'inting lying in a better surface finish of the

painted work.
.•\nother paper of special interest is that by Mr.

J. A. Pickard dealing with the determination of

oxygen in steel. This is a question of steadily in-

creasing importance, and the older methods are known

to be quite unsatisfactory. Mr. Pickard's method

consists in heating the drillings to be analysed in an

atmosphere of hydrogen which is simultaneously kept

in contact with phosphorus pentoxide, so that the

concentration of water-vapour always remains very

low. His results indicate a very satisfactory degree

of accuracy, and the further application of his method

will be awaited with interest.

A lengthy paper by Mr. A. Kessner deals with the

development of the drill test for ascertaining the

machining properties of steel ; the author, working at

Charliottenburg, has developed a form of apparatus

whereby the rate of cutting under standard conditions

can be measured with a considerable degree of accu-

racy, and has used this to study the effect of several

factors upon the machining properties of metals and

to compare the ball-hardness and tensile properties

of materials with their machining properties. That

ball-hardness is not a guide to machining properties

is a result which might have been anticipated, but

whether the author's form of drill test does not

depend upon the measurement of a quantity which

depends upon too large and complicated a system of

factors vet remains to be proved.
, „ t»

Of the more theoretical papers, that of Mr. Hum-

frev dealing with the influence of the intercrystalline

cohesion of metals upon their mechanical properties

is perhaps the most interesting. It is another step

in the development of our conceptions of the internal

mechanical constitution of metals, and although to

some extent speculative, it is certainly suggestive,

particularly as it offers the first attempt at explaining

the mechanism of the effects of mechanic.-il over-

strain which, while it raises the elastic limit in

tension, and thus apparently hardens the metal,_ at

the same time lowers the elastic limit in compression.

Humfrev explains this by the development of severe

internal' stresses residing in the amorphous matter

at the intercrystalline boundaries, these stresses tend-

ing to resist 'further deformation in the direction of

previous strain, but assisting stresses tending to pro-

duce deformation in the opposite sense.

The remaining papers, by Messrs. Hailstone and

Swinden, are less satisfactory. The latter attacks the

problem of the constitution of molybdenum steels by

means of numerous cooling-curves and other data,

but does not make use of the well-known methods

of discussing and considering the equilibria of a

°ernary system. As a result of this lack of general

theoretical guidance in the work, the data lead to no

satisfactory' conclusion. This want of systeniatic

attack is typical of much of the work which has been

done on steel, and especially on allov steels, and

probably accounts for the confusing differences of

opinion" which still exist in regard to their nature and

constitution.
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ENTOMOLOGICAL NOTES.
A CCORDING to a note by Mr. J. J. Walker in
** the September number of The Entomologists'
Monthly Magazine, 1913 is to rank as a "clouded
yellow " year, immigrant specimens of these butter-
flies (Colias edusa) having reached our southern coun-
ties in June, and given rise to native broods in
August. No British specimen of C. hyale had been
recorded this year up to the date of the note.

In order to enable planters in Trinidad to cope
effectually with the native sugar-cane frog-hopper
(Tomaspis varia), a member of the family Cercopidae,
the Board of Agriculture of Trinidad and Tobago has
issued a pamphlet (Circular No. 9), drawn up by Mr.
F. W. Urich, the official entomologist, in which the
life-histories of this and certain other members of the
same group are very fully described. Three beauti-
fully coloured plates illustrate all the stages of the
species forming the main subject of the pamphlet and
the adults of its Trinidad relatives. Although re-

ported to have been originally described from Guiana,
T. varia cannot be identified elsewhere than in Trini-
dad, and is accordingly regarded as a native of that
island. Two charts show that it is most numerous
in January, when the rainfall is at its lowest. This
mischievous insect is attacked by two kinds of fungus,
one of which affords, at present, the best means of
keeping it in check; and, with this and other agents,
the author is hopeful that the "plague may be
stayed" in the near future.

Although holiday-makers roundly cursed the heavy
rains of the summer of 1912, they were highly bene-
ficial, in the opinion of Mr. G. H. Carpenter, as
expressed in an article on injurious insects observed
in Ireland during that year (Economic Proceedings
Royal Dublin Society, August) in reducing the great
development of insect life due to the abnormally hot
summer of 191 1.

The editor is indebted to the Rev. R. P. Longinos
Navas, S.J., for a copy of a synopsis of the Ascale-
phides, published in the Arxius de I'Inslitiit dc Cien-
cias, Barcelona, vol. i.. No. 3. Although these
Neuroptera, which are related to the lace-wing flies,

are generally classed as a subfamily of the Hemero-
biidae, the author follows MacLaclilan in regarding
them as representing a family by themselves—Ascala-
phidae. None of these Hies are found in the British
Islands, but they are abundant in many parts of the
Continent, and enjoy an almost cosmopolitan distri-

bution. The present synopsis includes diagnoses of
all the known generic and specific types, several of
which are named and described for the first time.

Several important entomological articles have re-
cently appeared in the Proceedings of the Philadelphia
Academy, notably one in the May and June issues on
the grasshoppers of the genus Neniobius. Other papers
are published in the July issue of Records of the Indian
Museum, in which Mr. J. J. Kieffer reviews the chiro-
nomid flies in the collection of the museum, while Mr.
K. Jordan does the same for the beetles of the family
.Vnthribidae.

In describing a new species (Clomaciella suhftisca)
of the mantispid group of Neuroptera in vol. viii.,

part 2, of Annotationes Zool. Japon., Mr. VV. Naka-
hara takes the opportunity of reviewing the Japanese
representatives of the group—eleven in number.

Copies of two entomological papers from vol. xlvi.
of the Proceedings U.S. National Museum have been
received recently, namely one by Mr. F. Knab on
new species of moth-flies bred from bromelias and
other plants, and one by Prof. T. D. A. Cockerell on
new parasitic Hymenoptera of the genus Eiphosoma.
To the Journal of the College of Agriculture,

Tohoku Imperial University, Japan, vol. v., parts 4
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and 5, Mr. Yos'himo Tanaka communicates articles,

illustrated by one plain and one coloured plate, on
Mendelian factors and gametic coupling and repulsion
in silkworms.

R. L.

FORTHCOMING BOOKS OF SCIENCE.
Agriculture.

The Cambridge University Press.—The Fertility of
the Soil, Dr. E. J. Russell (Cambridge Manuals
of Science and Literature). Werner Laurie,
Ltd.—The Conquest of the Desert, Dr. \V.
Macdonald, illustrated. /. B. Lippincott Co.—Pro-
ductive Swine Husbandry, Prof. Dav. Crosby Lock-
wood and Son.—The Cultivation of the Oil Palm, F.
Milligan ; Coconut Cultivation, H. L. Coghlan, illus-

trated ; British and Colonial Dairying for School,
Farm, and Factory, G. S. Thomson, illustrated.

Longmans and Co.—Maize : its History, Cultivation,
Handling, and Uses, with Special Reference to South
Africa, J. Burtt-Davy, illustrated. John Murray.—
Imperial Institute Series of Handbooks to the Com-
mercial Resources of the Tropics, with Special Refer-
ence to British West Africa : Rubber, H. Brown.
John Wiley and Sons {New York).-—Exercises in Farm
Dairying, C. Larsen.

Anthropology.

John Bale, Sons, and Danielsson, Lid.—Some
Austral-African Notes and Anecdotes, Major A. J. N.
Tremearne, illustrated; Hausa Superstitions and
Customs, Major Tremearne, vol. ii. The Cambridge
University Press.—The Peoples of India, J. D. .Ander-

son (Cambridge Manuals of .Science and Literature).

Chatto and Windus.—A History of Babylonia and
Assyria from Prehistoric Times to the Persian Con-
quest, L. W. King; vol. ii., A History of Babylon
from the Foundation of the Monarchy to the Persian
Conquest; vol. iii., \ History of Assyria from the
Earliest Period to the Fall of Nineveh, illustrated.

Gurney and Jackson.—The Antiquity of Man in

Europe : being the Munro Lecture on Anthropology
and Prehistoric Archaeology in connection with the
University of Edinburgh, Prof. J. Geikie, F.R.S.,
illustrated. Macmillan and Co., Ltd.—The Golden
Bough : a Study in Magic and Religion, Prof.

J. G. Frazer, third edition ; Part vii.. Balder
the Beautiful, 2 vols. ; The Nine Minoan Periods :

a Summary Sketch of the Characteristic Stages
of Cretan Civilisation, from the Close of the

Neolithic to the Beginning of the Iron .Age, with
special reference to the Antiquities of Knossos, Sir A.
Evans, F.R.S., illustrated; -An Atlas of Knossian
-Antiquities, edited, with explanatory text, by Sir .A.

Evans, F.R.S. ; Marriage Ceremonies in Morocco,
Prof. E. Westermarck ; The Eastern Libyans,

O. Bates, illustrated; Athens and its Monuments,
Prof. C. H. Weller, illustrated. Oxiord University
Press.—Rustic Speech and Folk-lore, E. M. Wright

;

Irish Witchcraft and Demonology, St. J. D. Seymour;
The Beginnings of Buddhist .Art, A. Foucher, trans-

lated by L. A.' and F. W. Thomas ; Black Glaze Pot-

tery from Rhitsona in Boeotia, P. N. Ure; The Philis-

tines : their History and Civilisation, R. A. S. Mac-
alister. The S. P. C'.K.—The Chinese People: a Hand-
book on China, Archdeacon Moule, illustrated. P. Lee
Warner.—The Book of the Dead : the Papyrus of

.Ani, Scribe and Treasurer of the Temples of Egypt,
about B.C. 14.^0, Dr. E. .A. Wallis Budge, illustrated

;

Antiquities of India : an Account of the History and
Culture of Ancient Hindustan, Dr. L. D. Barnett,

illustrated ; Mexican .Archaeology, T. .A. Joyce, illus-
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trated; Prehistoric Greek Archaeology, H. R. Hall,

illustrated. Williams and A'or^aJe.—Prehistoric

Times, Lord Avebury, new edition, illustrated.

I Biology.

A. ami C. Black.—W'M Life on the Wing,

JM. D. Haviland, illustrated; Highways and By-

Jwavs of the Zoological Gardens, C. Innes Pocock,

[illustrated; The Moose, A. Herbert, illustrated; First

'Principles of Evolution, Dr. S. Herbert, illustrated;

I Common British Beetles, Rev. C. A. Hall, illus-

trated; Reptiles and Amphibians, A. N. Simpson,

illustrated; The Naturalist at the Sea-shore, R. Elm-

hirst, illustrated. W. Blackwood and Sons.—The
^' tiand Ponv, C. and .\. Douglas, with an appendix

ilie Making of the Shetland Pony, by Prof. J. Cossai

, Aft, F.R.S. The Cambridge University Press.—

t.'lucational School Gardening, G. W. S. Brewer;

Tlir- Production and Utilisation of Scots Pine in Great

Britain, E. R. Burdon and A. P. Long; Genera of

British Plants, arranged according to Engler's Sylla-

bu-, Der Pflanzenfamilien (seventh edition, 1912),

witli the addition of Characters of the Genera, H. G.

Cirter; Desert and Water Gardens of the Red Sea,

('. Crossland; The British Rust Fungi (Uredinales) :

thrir Biology and Classification, \\\ B. Grove;

Rubber and ' Rubber Planting, Dr. R. H. Lock;

Weeds : Simple Lessons for Children, R. L. Praeger,

illustrated (Cambridge Nature Study Series); The
Life-storv of Insects, Prof. G. H. Carpenter; The
I-l.-a, H.' Russell; Pearls, Prof. W. J. Dakin (Cam-
'

I i Ige Manuals of Science and Literature); Artificial

rtlienogenesis and Fertilisation, Dr. J. Loeb.

I <cll and Co., L/d.—Cassell's Natural History,

I . M. Duncan, illustrated. Constable and Co.,

/ ;j _In Beaver World, E. A. Mills, illus-

trated. W. Engelmann (Leipzig).—Das L)ar-

uin'sche Selektionsprinzip, Plate, new edition;

Rohstoffe des Pflanzenreiches, Wiesner, new edition ;

Gfschichte der biolog. Theorien, Radl. Bd. i., new
edition. G. Fischer (Jena).—Organographie der

Pflanzen, Prof. K. Goebel, 1. Teil : Allgcmeine

Organographie, new edition, illustrated; Ueber die

Trauberiwickler, Prof. F. Schwangart, Zweiter Teil,

illustrated. R. Friedldnder and Sohn (Berlin).—Das
Tierreich, edited bv Prof. F. E. Schulze :—Cumacea,
T. R. Stebbing ; Die \'ogpl der palaarktischcn Fauna,

Dr. E. Hartert, Heft viii.. illustrated; Die Lebens-

r wohnheiten der Insekten bis zum Erwachen der

ialen Instinkte, Prof. O. M. Renter, translated

. German by A. u. M. Buch. illustrated; Zoo-

ischer Jahresbericht fiir iqi2. Gurney and Jack-
,.—A History of British Mammals, Major

E. H. Barrett-Hamilton, in monthly parts.

illustrated; Yarrell, Newton, and Saunders' History

III British Birds, new edition, edited by W. Eagle
( i.irke, illustrated. Hodder and Stoughton.—Wild

! I

• Across the World, Cherry Kearton ; The Game
~hes of the World, C. F. Holder; My Adventures

_. uong the Wild Animals of the Yellowstone,

E. Thompson-Seton ; Life of a Flv, J. H. Fabre.

H. Holt and Co. (New I'or/c).—Outlines of Chordate

Development, W. E. Kellicott; Text-book of

riiemistry. Prof. W. A. Noyes. John Lane.—
dlimpses' of Indian Birds, D. Dewar. Mac-
-.iiillan and Co., Ltd.—-V Treatise on Embryo-
logv, edited by W. Heape, F.R.S. ; vol. i., In-

vertebrata. Prof. E. W. MacBride, F.R.S., illus-

trated; The Diseases of Tropical Plants, Prof. M. T.

Cook, illustrated; Cocoa, Dr. C. J. J. van Hall,

illustrated; Physiological Plant Anatomy, Prof. G.

Haberlandt, translated by J. M. F. Drum'mond. illus-

trated; The Meaning of Evolution, S. C. Schmucker,

illustrated; Forage Crops for the South, S. ^L Tracy,

illustrated; Fruit Insects. M. V. Slingerland and
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C. R. Crosby, illustrated; A History of Land
-Mammals in the Western Hemisphere, W. B. Scott,

illustrated. The Methodist Publishing House.— Holi-

day Nature Book, Rev. S. N. Sedgwick, illustrated.

.\lithuen and Co., Ltd.—The Diversions of a Natura-

list, Sir Ray Lankester, K.C.B., F.R.S., illustrated;

The Snakes of Europe, Dr. G. A. Boulenger, F.R.S.,

illustrated; The Life of the MoUusca, B. B. Wood-
ward, illustrated. John Murray.— Matter, Origin

and Personality, Dr. J. S. Haldane, F.R.S. ; Darwin
and Wallace : a Study of their Scientific and Literary

Writings, with an estimate of the present position

of the Theory of Natural Selection as an adequate

explanation of the process of Organic Evolution, Rev.

J. Marchant, with the assistance of Dr. Alfred Russel

Wallace, O.M., F.R.S., with portraits; Trees and

Shrubs Hardy in the British Isles, W. J. Bean, illus-

trated; Concerning .Vnimals and Other Matters,

E. H. Aitken, illustrated; The Genus Rosa, E. Will-

mott, Part xxv., illustrated. Oxford University

Press.—Index Kewensis, Supplement iv. (1906-1910);

.Ancient Eugenics, A. G. Roper; The Problems of

Genetics, Prof. W. Bateson, F.R.S. Sir /. Pitman

and Sons, Ltd.—Insect Life : its W"hy and Where-

fore, H. G. Stanley, illustrated. G. Koutledge

and Sons, Ltd.—The Gardener's Dictionary, edited

by A. Hemsley and J. Eraser, illustrated; Salmon
Rivers of the United Kingdom, .\. Grimble, new
editions ; The Salmon Rivers of Scotland, The
Salmon Rivers of Ireland, The Salmon Rivers of

England and Wales, each illustrated; Evolution by

Cooperation : a Study in Bio-Economics, II. Rein-

heimer; General Biology, H. Muckermann, trans-

lated, illustrated; Handbook of Photomicrography,

H. L. Hind and W. B. Randies, illustrated. The

S.P.C.K.—The Animal Kingdom, illustrated;

Butterflies and Moths in Romance and Reality,

W. F. Kirby, illustrated. University Tutorial

Press, Ltd.—Indian Botany, J. M. Lowson

and Mrs. Willis. T. Fisher Unwin.—Odd
Hours with Nature, A. Urquhart, illustrated.

Williams and Norgate.—The Ocean, Sir J. Murray,

K.C.B., F.R.S., illustrated. Witherby and Co.—The

Gannet : a Bird with a History, J. H. Gurney. illus-

trated ; Indian Pigeons and Doves, E. C. S. Baker,

illustrated; The Pheasants, C. W. Beebe, illustrated.

Che.mistry.

A. and C. B/acfc.—Chemical Analysis, Qualitative

and Ouantitative, G. G. Gardiner. Gebriider

Borntraeger (Berlin).—Die Gerbstoffe, Botanisch-

chemische Monographie der Tannide, Dr. J. Dekker,

illustrated; Chemische Technologic der Gespinst-

fasern. Dr. K. Stirm, illustrated. /. and A. Churchill.

—Industrial Organic Analysis, P. S. Arup ;
Quantita-

tive Analysis in Practice, J. Waddell ;
Bloxam s

Chemistry', Inorganic and Organic, tenth edition,

Constable and Co., Ltd.—Cement, Concrete, and Bricks,

Dr. A. B. Searlc. G. Fischer (/etia).—Biochemie des

Wachstums des Menschen und der hoheren Tiere, Dr.

H. .\ron; Biochemie der Pfianzen, Prof. F. Czapek,

Band i., new edition, illustrated. Gurney and

/acfcso)!.—Technical Methods of Chemical Analysis,

Prof. G. Lunge, English translation, edited by Dr.

C keane, vol. iii. ; The Manufacture of Sulphuric

.\cid and Alkali, Prof. G. Lunge; vol. iv. Electro-

Ivtical Methods of Producing Alkali and Chlorine;

the Fixation of Atmospheric Nitrogen, by Dr. J.

Knox (Chemical Monographs). Longmans and Co.

—An Introduction to Modern Inorganic Chemistry,

Dr. T. W. Mellor, illustrated: Photochemistry, Dr.

S. E. Sheppard. Sampson Low and Co., i-'d.—

Triumphs and Wonders of Modern Chemistry, Dr.

G Martin, new edition, illustrated. Macmillan
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^''^•—The Pigments and Mediums of
the Old Masters, with a special chapter on
the IVlicrophotographic Study of Brushwork,
i^rof. A. P. Laurie, illustrated ; A Treatise on
Chemistry, Sir H. E. Roseoe and Prof. C.
Schorlemmer, F.R.S. : Vol. ii.. The Metals, new
edition completely revised by the Rf. Hon. Sir H. E.
Roseoe, and others. Methiicn and Co., L/d.—

A

Third-year Course of Organic Chemistry for Technical
Institutes, Dr. T. P. Hilditch. University Tutorial
Press, LW.—Chemical Calculations, H. VV. Bausor
John Wiley and Sons {Neiu Vorfe).—Quantitative
Analysis by Electrolysis, A. Classen," with the
cooperation of H. Cloeren, translated by W. T. Hall;
Outlines of Theoretical Chemistry, F. H. Getman

;

Exercises in Quantitative Chemical Analysis, C. m!
.-Mien; Technical Chemical .Analysis, R. 'h. H.
Aungst; Exercises in Qualitative Chemical Analysis!
C. E. Bivins.

Engineering.

Gebruder Borntraeger (Bcr/iii).—Ueber Natron-
zellstoff, seine Herstellung und chemischen Eigen-
schaften. Dr. C. Christiansen. Constable and Co
Ltd.—Switchgear and the Control of Electric Light
and Power Circuits, A. G. Collis, illustrated.
IF. HpDU'maini.—Lighthouses and Lightships, F. A.
Talbot. Crosby Lockwood and Son.—The Diesel or
Slow Combustion Oil Engine, G. J. Wells and A J.
Wallis-Tayler, illustrated; Carburation in Theory
and Practice, R. VV. A. Brewer, illustrated; Locomo-
tive Boilers and Engines, Prof. L. V. Ludy illus-
trated; The Air-Brake, Prof. L. V. Ludy, illustrated.
Longmans and Co.—The Specification and Design of
Electrical Machinery, 1^L Walker. Seeley, Service
and Co.. Ltd.—Submarine Engineering of To-day,
C. W. Domville-Fife, illustrated. University Tutorial
Press, LM.—Electrical Engineering, W. T. Maccall.
John Wiley and Sons (Neu' I'orfc).—Text-book oii
Highway Engineering, Prof. A. H. Blanchard and
H. B. Drowne, illustrated ; Suspension Bridges •

Arch, Ribs, and Cantilevers, Prof. W. H. Burr, illus-
trated

; Logging : the Principles and General Methods
of Operation in the United States, Prof. R. C.
Bryant, illustrated; Screw Propellers and Estimation
of Power for Propulsion of Ships, Capt. C. W. Dyson •

Farm Gas Engines, Prof. C. F. Hirshfeld and
T. C. Ulbncht, illustrated; Working Drawings of
Machinery, W. H. James and M. C. Mackenzie-
Mechanical Refrigeration, H. J. Mackintire • Text-
book on Railroad Surveying, C. W. Pickels and C. C.
Wiley; I'nderground Waters for Commercial Pur-
poses, F. L. Rector, illustrated; Direct and .Alter-
nating Current Machinery, J. H. Morecroft.

Geography and Travel.
Edward Arnold.—ThWtv Years in Kashmir

A. Neve, illustrated; Sport and Folk-lore in the
Himalaya, Capt. H. L. Haughton, illustrated.
A. and C. Black.—Visual Geography, Book ii

Continents and Countries, A. Nightingale, illustrated-
Geographical Pictures, edited by S. M. Nicholls :'

Series ii.. Elevation and Depression of the Land!
illustrated. Gebrilder Borntraeger (Berlin) —Die
Typen der Bodenbildung, ihre Klassifikation und
geographische Verbreitung, Prof. F. Glinka, edited
by Prof. H. Stremme, illustrated. The Cambridge
Umversity Press.—The Madras Presidency with
Mysore, Coorg, and the Associated States, E. Thur-
ston CLE. (Provincial Geographies of India)

-

Northumberland, S. R. Haselhurst
; Merioneth-

!l?"'^' :\- Morris (Cambridge County Geographies).
Cj.

_
Fischer (Jena).—Zoologlscho und anthropo-

logische Ergebnisse einer Forschungsreise im
westlichen und zentralen Sudnfrikn, Prof. L.
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Schultze : Band v., Systematik und Tiergeo-
graphie, Lieferung 2, illustrated.—Hodde?- and
Stoughton.—Across Unknown South America, A. H.
Savage Landor, 2 vols., illustrated. H. Holt and
Co. {New York).—Industrial and Commercial Geo-
graphy, Prof. J. R. Smith. Hutchinson and
Co.—The Voice of Africa : being an .Account
of the Travels of the German Inner-African
E.xploration Expedition during the years 1910-12,
L. Frobenius, 2 vols., illustrated; Unknown
Mongolia : a Record of Travel and Exploration on
Russo-Chinese Borderlands, D. Carruthers, with three
chapters on Sport, by J. H. Miller, and an Introduc-
tion by Earl Curzon of Kedleston, K.G., 2 vols.,
illustrated. Macmillan Co., Ltd.—My Life among
the Eskimos, V. Stefiinsson, illustrated; Travels in
Turkey, Sir Mark Sykes, Bart., M.P., illustrated;
Impressions of Canada, F. Parburv, illustrated;
Hunting the Elephant in .Africa, Capt. C. H.
Stigand, with an introduction by Theodore Roosevelt,
illustrated. Junior Geography of the World, B. C.
Wallis. Methuen and Co., Ltd.—.\ Naturalist
in Western China, E. H. Wilson, illustrated. John
Murray.—The Book of the Lion, Sir .A. Pease, Bart.,
illustrated; Buddhist China, R. F. Johnston, illus-
trated. Smith, Elder and Co.—Scott's Last Expedi-
tion, 2 vols., illustrated; Vol. i., Being the Journals
of Captain R. F. Scott, C.V.O., R.N., with a Preface
by Sir Clements R. Markham, K.C.B., F.R.S.

;

vol. ii.. The Reports of the Journeys and Scientific
VVork undertaken by Dr. E. A. Wilson and the sur-
viving members of the Expedition, arranged by
Leonard Huxley; Hunting and Hunted in the Bel-
gian Congo, R. D. Cooper, illustrated. Witherbv
and Co.—Camping in Crete, A. Trevor-Battye.

Geology.
Constable and Co., Ltd.—Geology and Physical

Geography, C. Velain (Thresholds of Science). Mac-
millan and Co., Ltd.—Text-book of Paleontology,
edited by Prof. C. R. Eastman, adapted from the
German of Prof. K. A. von Zittel, new edition, vol. i.,

illustrated; The Quaternary Ice Age, W. B. Wright,
illustrated. John Mwrmy.—Nature and Origin of
Fiords. Prof. J. W. Gregory, F.R.S., illustrated.
John Wiley and Sons (New York).—The A B C of the
Useful Minerals, A. McLeod ; Engineering Geology,
Profs. H. Ries and T. L. Watson.'

Mathematical and Physical Science.

The Cambridge University Press.—Natural Sources
of Energy, Prof. A. H. Gibson (Cambridge Manuals
of Science and Literature). Cassell and Co., Ltd.—
Star-Land, Sir R. S. Ball, new edition, illustrated.
Constable and Co., Ltd.-Astronomy, C. Flammarion
(Thresholds of Science) ; Physics, F. Carr6 (Thresholds
of Science). Gall and Inglis.—Dante and the Earlv
Astronomers, M. A. Evershed, illustrated. Gauthier-
Villars (Pan's).—Legons sur les Fonctions de Lignes,
V. Volterra

; Les Lois empiriques du Systeme solaire
et les Harmoniques tourbillonnaires, F. Butavand

;

Lemons sur la Theorie des Nombres, A. Chatelet;
Le T^k^phone instrument de Mesure, A. Guyau,
Cours complet de Math^matiques speciales, J. Haug,
3 vols.

; Cours de M^canique, L. Lecornu, 2 vols.

;

La Technique de la Radiotelc^graphie, H. Rein •

Lemons de Math^matiques gen^rales, L. Zoretti.
Longmans and Co.—Positive Rays and their Ap-
plication to Chemical Analysis, Sir J. J. Thomson,
O.M., F.R.S.

; The Spectroscopy of the Extreme
Ultra-violet, Prof. T. Lyman; Modern Seismology,
G. W. Walker, F.R.S.; Colloidal .Solutions, Prof.
E. F. Burton; .Atmospheric Ionization, Prof. J. C.
McLennan

; Mechanics of Particles and Rigid Bodies,
J. Prescott

; Photo-electricity, Dr. Stanley Allen

;
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Ventilation and Humidity in Textile Mills and Fac-

tories, C. H. Lander. MacmiUan and Co., Ltd.—
Astronomy : a Popular Handbook, Prof. H. Jacoby,

illustrated'. Applied Mechanics for Engineers, J.

Duncan ; Practical Mathematics for Students, T. S.

LMierwood and C. J. A. Trimble; Exercises in

Mathematics, David Mair. Metlmen and Co., Ltd.—
.\\iation, .\. E. JJerriman, illustrated; Gas Testing

ami Air Measurement : a Manual for Deputies,

Miners, &c., C. Chandlcy ; Practical Science

Inr Engineering Students, ' H. Stanley. O.xjord

I iiiversity Press. — The .Mgebra of Quantics,

E. B. Elliott, new edition. G. RouUcdgc and

s.'Hi, Ltd.—Lectures on the Icosahedron and the

Solutions of Equations of the Fifth Degree, Prof.

Felix Klein, translated by Dr. G. G. Morrice. The
s. P. C.K.—The Wonders of Wireless Telegraphy,

Pi-..f. J. A. Fleming, F.R.S., illustrated. University

l:itorial Press, L/ii.—.Algebra for Matriculation,

A. G. Cracknell; The Laws of Algebra, A. G.

I iMcknell. Whittaker and Co.—Modern llluminants,

L-. Gaster and J. S. Dow;. Elementary Graphic

Mitics, J. T. Wight; Electric Circuit Theory and

( alculations, W. P. Maycock. John Wiley and Sons

i.Vi-ui York).—.Applied Mechanics: vol. i., Statics

and Kinetics; vol. ii.. Strength of Materials, Profs.

C. E. Fuller and W. A. Johnston ; Constructive Text-

book of Practical Mathematics : vol. ii., Technical

.Algebra, part i., H. W. Marsh; Mathematics Work-
book, H. W. Marsh; Text-book of Spherical Trigono-

metry, Prof. R. E. Moritz ; Descriptive Geometry,

1. C'. Tracy and H. B. North; Laboratory E.xercises

in Elementary Applied Mechanics, J. M. Jameson;

Exercises in Heat, J. A. Randall; Laboratory Exer-

cises in Electricity, A.C. and D.C., W. H. Timbie;

.Alternating Currents, W. H. Timbie and H. H.

Higbie.
Medical Scienxe

Appleton and Co.—Tuberculin, Hamman and Wol-

inan; Practice of Dentistry, L. and M. Greenbaum

;

Irxt-booU of Bacteriology, Hiss and Zinsser; Pre-

wntive Medicine and Hygiene, M. J. Rosenau

;

Clinical Laboratory Methods, R S. Morris; Minor

Surgery, E. M. Foote ; Psychotherapy, J. J. Walsh.—
Haitliere, Tindall and Co.v.—Sciatica, Dr. W.
iMUce; The Practice of Veterinary Medicine,

1.. Courtenav and F. T. G. Hobday, new edition;

\ System of'Veterinary Medicine, by various writers,

liied by E. W. Hoare : vol. ii., Constitutional

1 liseases, &c. ; Treatment by Hypnotism and Sug-
_:' stion, or Psvcho-Therapeutics, Dr. C. Lloyd

Tuckey, new edition, with an introductory chapter by

sir F. R. Cruise; Clinical Bacteriology and Sero-

\ accine Therapy for Veterinary Surgeons, W. M.
Sirott ; Diet and Hygiene in Diseases of the Skin,

Dr. L. D. Bulkley. John Bale, Sons, and Danielsson,

/,/,;.—Outlines of Greek and Roman Medicine, Dr.

j. S. Elliott, illustrated; Health Preservation in West
Africa, J. C. Rvan, with introduction by Sir Ronald

Ross, K.C.B., ' F.R.S. ;
Hints for Residents and

Iravellers in Persia, Dr. A. R. Neligan. G. Bell and
s.iiis, Ltd.—Cancer : its Causation, Prevention, and
it- Curability without Operation, Dr. R. Bell. A. and
( . B/flc-fe.—Social Pathology, Dr. A. Grotjahn, trans-

lated by Dr. S. Herbert ; Practical Pathology and
Po-t-mortem Technique, Dr. J. Miller, illustrated;

Ihe Laws of Health for Schools, Dr. A. M. Malcolm-
^nn, illustrated. The Cambridge University Press.—
r'.mbolisni and Thrombosis of the Mesenteric Vessels,

I,. B. C. Trotter; Trachoma and its Complications in

Egypt, Dr. .A. F. MacCallan ; Flies in Relation to

Disease : Non-bloodsucking Flies, Dr. G. S. Graham-
Sniilh (Cambridge Public Health Series). Cassell

and Co., Ltd.—Common Diseases, Dr. W.
Hulchinson. /. and A. Churchill.—Dental -Ana-
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tomy. Human and Comparative, C. S. Tomes,
F.R.S. , new edition, revised by Dr. Maretl
Tims and A. Hopewell-Smith. G. Pischer {Jena).—
Ergebnisse und Fortschritte des Krankenhauswesens.
Band ii., edited by Profs. Dietrich and Grober, illus-

trated ;
Handbuch der gesamten Therapie, edited by

Profs. F. Penzoldt and R. Stintzing, new edition.

/. B. Lippincott Co.—Psychoneuroses and psycho-

therapy, Dejerine and Gauckler; MuUer's Sero-

diagnostic Methods, Whiteman ; Blood Pressure, P.

Nicholson; Surgery of the Vascular System, B. M.
Bernheim. Macmi'llan and Co., Ltd.—Diseases of the

.Arteries and Angina Pectoris, Sir T. Clifford .AUbutt,

K.C.B., F.R.S., 2 vols. John iUurray.—Therapeutics

of the Circulation, Sir T. Lauder Brunton, Bart.,

F.R.S., new edition illustrated. Oxford University

Press.—The Evolution of Modern Medicine, Sir W.
Osier, Bart, F.R.S. Williams and Norgatc—fierves,

Prof. D. Fraser Harris, illustrated.

Technologv.

B. T. Batsjord.—Handcraft in Wood and .Metal,

J. Hooper and A. J. Shirley, illustrated; Drainage and

Sanitation, E. H. Blake, illustrated; Plumbing Prac-

tice, J. W. Clarke: vol. i., edited by W. Scott,

illustrated; Modern Technical Drawing, G. Ellis.

The Cambridge University Prcii.—.Architectural and

Building Construction Plates : Part i., Thirty Draw-

ings covering an Elementary Course for Architectural

and Building Students, W.' R. Jaggard (Cambridge

Technical Series). Cassell and Co., Lfd.—Electricity

in the Service of Man, Dr. R. M. Walmsley, vol. ii.,

section i., illustrated; Gramophones and Phonographs;

Electric Lighting, illustrated. Constable and Co.,

Lfrf.—English Industries of the Middle Ages, L. F.

Salzmann. W. Engebnann (Lei/'s!^).—Technische

.Altertiimer, Feldhaus. 11'. Heiiiemanii.—Fires and

Fire Lighting, Chief Kenlon and A. Lethbridge.

Crosby Lockii'ood and Son.—Clock Repairing and

Making, F. J. Garrard, illustrated; The Clerk of

Works : a Handbook on the Supervision of Budding

Operations, G. Metson ;
Valuation of Real Property,

C. A. Webb, new edition by A. Hunnings ;
The Public

Works Calculator, new edition ; Screw Cutting for

Engineers, E. Pull, illustrated; Metal Plate Work
and Processes, E. G. Barrett; Hand Sketching for

Mining Students, G. A. Lodge. Mclhiien and Co.,

Ltd —A Text-book of Elementary Building Construc-

tion, A. R. Sage and W. E. Fretwell, illustrated.

G. Roiitledge and Sons. Lfd.-Flour Milling, P. A.

Kozmin, translated by M. Falkner, illustrated;

Broadway Text-books of Technology :—The Science of

Building'and Building Materials, E. Holden ;
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THE BRITISH ASSOCIATION AT
BIRMINGHAM.
SECTION G.

engineering.

Opemnc .Address by Prof. Gishert Kapp, President
OF THE Section.

Engineering, the subject with which Section G is
concerned, covers so wide a field that it has been found
convenient to introduce a rough subdivision into the
three branches of civil, mechanical, and electrical
engineering. By applying any such term to a par-
ticular piece of engineering work we do not neces-
sarily exclude the others ; we merely characterise a
predominant feature. There is often a considerable
amount of overlapping between the three branches,
and that is especially the case with mechanical and
electrical engineering. Sometimes the boundary-line
even becomes indistinct, and then it is difficult to say
which branch of our science is the predominant
feature. Is the equipment of a works with electric
power mechanical or electrical engineering? It is
both, but not necessarily to the same degree. The
mere replacement of a steam engine by an electric
motor to drive the main shafting of a works can
scarcely be called a piece of electrical engineering

;

but if special electric appliances are introduced to
perform duties which cannot be done, or not done as
well, by purely mechanical machinerv, then we have
electrical engineering in the true sense of the term.

Electricity has invaded almost every branch of our in-
dustrial activity, sometimes as a rival to older methods,
but often also as a helpmate, stimulating progress
all round. Electricity is a " great source of power
in nature," and the "art of directing it for the use
and convenience of man " belongs to our generation.
Yet, like all new things, it has had to fight its way
in the face of strenuous opposition—generally an abso-
lutelv honest opposition, not in any wav traceable to
self-interest, but simply to inability to "see things in
the right perspective. 'Let me illustrate my meaning
by an e-xample. Shortly after Charles Brown had
established the first electric-power transmission be-
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tween Kriegstetten and Solothurn I happened to visit
a well-known mechanical engineer in Zurich, who had
in his time been professionally (not financially) in-
terested in so-called teledynarrfic transmission of power
by wire-rope, first introduced into Alsalia by the cele-
bated Prof. Hirn, of thermodynamic fame, about the
middle of last century, and then also imported into
Switzerland. To my old friend these transmission
systems appeared to be the acme of perfection; and
on my pointing out that the range was necessarily
i-ery limited, he replied that transmission to longer
distances would be useless, since there would be no
market for the power. My friend was not able to
look at the subject in the right perspective ; he failed
completely in appreciating the fundamental conditions
of the problem, and although it is easy for us now,
fortified as we are by experience, to appreciate electric-
transmission of power correctly and feel contempt for
the old gentleman's narrow-mindedness, yet we should
be careful not to fall into the same error about elec-
trical developments which are new to us, as the trans-
mission of power was new to my Swiss friend.

It is not so very long ago that mechanical engineers
thought there was no advantage in electrifying textile
mills

;
and I do not feel quite certain whether a good

many and very capable engineers are not still of the
same opinion. A commission has been investigating
this subject, and its first report was by no mean's
encouraging to the electrical engineer. 'Yet at the
very time when that report was issued hundreds of
motors were being installed in Continental mills. The
spmners there had found out that bv using a motor
with very delicate speed regulation thev could speed-
up their frames and increase the output' considerably.
In the long run a good thing must win through, arid
the electrification of English textile mills is no excep-
tion to this economic law; but in some cases it would
almost seem that the way is made longer by the
narrowness of the mental horizon of opposing ex'perts.
This process of gradually overcoming the opposing
expert had to be gone through in all applications of
electricity, but the opposition being generally honest,
once it is overcome, the very men who opposed become
strong friends. There is no question now that elec-
tricity can do some things better than could be done
formerly. The separation of magnetic from non-
magnetic material; the lifting of hot pigs, ingots,
plates, and scrap by electromagnets ; the production
of high-grade steel in the electric furnace ; the sinking
of shafts by electrically-driven pumps; in mines the
use

_
underground of electromotors instead of steam

engines, in shipyards the use of magnetically-fixed and
electrically-driven tools ; the electric driving' of rolling
mills, and the use of electric traction on tube and
other underground railways are familiar examples of
the application of electricity in which unanimity as to
Its advantages has been reached between the el'ectrical
engineer and what, without any intention of bein^r
disrespectful, we may call the old school of mechanical
engineers. There are, however, other applications of
electricity where the old and new schoo' of engineers
have either not at all, or only partially, reached
unanimity of opinion, and it is with one of these
applications—namely the electrification of railways—
that I propose to deal in this Address.

As regards urban and suburban lines, not only the pos-
sibility of electric traction, but its immense superiority
over steam traction, is fairly generally admitted.
Where we get on debatable ground is when we begin
to discuss main-line traffic. Here the process of over-
coming opposition, of \yhich I spoke a moment ago
in connection with other applications of electricity now
generally approved, has only just begun. Will it lead
to the same result, or will the electrician have to
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confess himself beaten by the steam locomotive? The
answer each one of us would give to this question

must necessarily be biassed by our early training.

Most engineers love their profession, and are enthu-
siasts ; being enthusiasts, they are necessarily biassed.

This applies as well to the electrical engineer as to

the mechanical engineer—perhaps to the electrical

engineer most. In many cases he is so biassed that

he will not admit any virtue in any other but his own
pet scheme of electric traction. A modern steam loco-

motive is a beautiful and efficient engine, and one can
well understand its designer looking at it with the

pride of a father whose son has turned out a good
man. One can also understand that this engineer
will not readily admit the superiority of an electric

locomotive. The mental horizon of each of us must
necessarily be narrowed by previous training and pro-

fessional enthusiasm ; let us, then, try to forget for a
moment that we are engineers, and let us put out of

our minds all questions of mechanical or electrical

detail, focussing our thoughts merely on what we see

going on all around us as regards electrification of

railways. We see year by year more lines being
electrified. Some are failures ; but the very fact that
in spite of these failures the process of electrification

is going on, shows that the failures are remediable.

In some cases it is easy to understand why a line

should be electrified. If fuel is dear, if the trains
must be heavy and frequent, if there are steep grades
and long tunnels, then obviously steam is at a dis-

advantage and electricity can beat it easily. But the
electrification is not limited to cases where there are
such obvious advantages. We see a military State
like Prussia electrifying a fairly long line where the
traffic is not extremely heavy, where there are very
gentle grades, and only few and short tunnels. More-
ever, one of the stock arguments against electrification
is that in case of war the whole system may be broken
down by the enemy cutting the wires

; yet this con-
sideration, if it has any wei^ght—a matter on which I

cannot pronounce an opinion—does not deter a mili-
tary State from at least experimenting with electric
traction on a large scale. We see suburban lines
growing longer and longer, until they might almost
be classed as short main lines, and we see the Swiss
Government buying up water-powers with the object
of utilising these powers in the electrification of its

most important main lines. We see in America the
electrification of large systems taking place, not only
for passenger service, but also for the goods service,
comprising trains of 2000 and more tons weight, and
of goods yards, to the complete exclusion of steam.
One need not be an engineer to appreciate the sig-

nificance of such a general development. No Govern-
ment department, and certainly no board of railway
directors, will spend money merely for the sake of an
interesting SQientific experiment, and, although it is

conceivable that in an isolated case such an experiment
inay_ be undertaken under a miscalculation as to its
possible success, it is not conceivable that such a mis-
calculation should be the general rule. When we see
that in all countries a vast amount of labour is devoted
to, and capital is spent on, the electrification of main
lines, we_ cannot but come to the conclusion that this
new application of electricity is bound to progress, and
that the persons who tell you that electric traction is

all right for tramways and urban railways, but will
never be able to compete against steam traction on
main lines, are very much in the position of my old
Swiss friend, whose conception of power transmission
was entirely limited to the use of ropes and pulleys.

It is just thirty years since the first electric railway
was opened for public use. That was a small line
in Ireland, known as the Portrush-Bushmills Railway.
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In those days only the continuous-current motor was
available, and that only at a very moderate pressure
and power. These restrictions were from the first felt

to be a serious drawback, and inventors tried to over-
come them in various ways. Of these, two may be
here noted, in passing. Ward Leonard in i8gi made
the suggestion of carrying on the train a converting
station. He argued, quite correctly, that for the
transmission of power to long distances the alternat-

ing current was eminently suitable, and that, conse-
quently, the power should be sent to the train in the
shape of high-pressure alternating current. On the
other hand, such a current was, in those days, quite
unsuitable for motors ; hence the necessity of its con-
version into continuous current, with which the then
available motors could alone deal. Ward Leonard
suggested to put on the first vehicle of the train a.
synchronous motor, which drives an exciter and con-
tinuous-current generator. The current obtained from
this generator was to be used to drive the train-

motors, which might be distributed in a number of

motor coaches. The reg-ulation of speed and tractive

force was to be effected entirely by suitable adjust-
ment of excitation, and therefore without rheostatic
loss. It will be admitted that this proposal has some
attractive features. It is essentially a long-distance
system, and at the same time it offers the possibility

of great and uniform acceleration, a matter of great
importance in urban traffic, so that it is equally suit-

able for both kinds of service. Moreover, the current
can be taken with unity-power factor. L'nfortunately
the extra weight which has to be carried in the shape
of converting machinery is a serious drawback ; and
for this reason the Ward Leonard system (excellent

as it has proved in other applications of electric power)
has in the domain of traction never got beyond the
experimental stage.

The experiment has been made on a fairly large
scale, but with this difference, that the traction-

motors were placed not only into motor coaches, but
on the first vehicle itself, which thus became an elec-

tromotive ; also, in order to save the weight and cost

of starting and synchronising gear, the asynchronous
type of single-phase motor was adopted, thus sacrific-

ing the advantage of unity-power factor. The electro-

motive developed at the hour-rating 200 horse-power,
and weighed 46 tons. This is not a very brilliant

achievement, and it was beaten by a sister engine ot

the same power, but using alternating-current motors.
This electromotive weighed only 40 tons.

It is probable that a better weight efficiency could

be obtained nowadays with this system if carried out
on a larger scale, and if the motor-generator were
replaced by a converter, in which case the step-down
transformer would have tappings on its secondary
side for starting and regulation. It is, however,
doubtful whether even then it could compete with

electromotives using the alternating current in the

motors directly. Motors of this type have recently

been so much improved that the margin of weight
that could be saved by the use of continuous-current

motors is probably less than the excess weight of the

converting machine.

The other attempt to combine high trolley-voltage

with low motor-voltage has shared the same fate.

This consisted in the application of the three-wire

principle of continuous-current supply to electric trac-

tion. It is in successful operation at a moderate
voltage on a London tube railway, but as far as
main-line working is concerned it has not got beyond
an application on two small lines in Bohemia. The
principle adopted is to make the trolley wire of the
up-line the positive and that of the down-line the
negative side of the system, whilst the rails take the
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place of the zero wire. Each electromotive is fitted

with four motors, of which at least two are in series,

taking 1500 volts. Thus, whilst the voltage of one
motor is kept within the customary limit of 750 volts,

the pressure of the whole system is 3000 volts. The
objection to this arrangement is that its fundamental
supposition of a fairly close balance between the two
halves of the three-w'ire system must in actual railway
w'orking be rather the exception than the rule, and
that the obvious remedy of combining both halves of
the system in one and the same train would involve
the use of two overhead trolley wires, and thus intro-

duce the very feature which the advocates of the
continuous-current system find so objectionable in

three-phase traction. Moreover, the recent improve-
ments made in continuous-current motors has reduced
the importance of the three-wire principle. Con-
tinental makers are prepared to build motors for 1200
volts, and one English maker is actually building
motors for 1750 volts, so that with two motors in

series a trolley-pressure of 2400 and 3500 volts respec-
tively can be used.

The present tendency in electric traction is in the
direction of simplicity, in the sense that mixing up
of different types of current and dependence of one
train on another is avoided. Only three tvpes of current
are used—namely continuous, three-phase, and single-
phase. The two first-named are used direct ; the last

through the intervention of a transformer. In a large
measure the different systems have already become
standardised. As regards the C.C. system, up to

750 volts the process of standardisation has been com-
pleted long ago. It is almost generally adopted for
urban and suburban lines of moderate length, unless
there are local difficulties as regards the third rail,

or it is desired to work the suburban and the main-
line service on the same system. The three-phase
system has also been fairly well standardised, but the
single-phase system is still in a process of develop-
ment—a development which, however, takes place on
a fairly large scale. In France the Compagnie du
Midi is electrifying on the single-phase system nearly
400 miles of track ; the German Government have
already electrified the Dessau-Bitterfeld of the Leipzig-
Magdeburg line, and are electrifying the line Lauban-
Koenigszelt in Silesia, to say nothing of some smaller
private lines in the south of Germany, which have been
in operation for some years. In Switzerland the
Berne-Loetschberg-Simplon Railway, already in opera-
tion, and the Rhaetian ."Mp Railway, nearing com-
pletion, also employ single-phase electromotives. Both
in France and Germany the type of electromotive to
be finally adopted has not yet been settled, but half a
dozen different types, supplied by as many different

makers, are being tried, and it is in this respect that
one may look on single-phase traction as still in the
process of development. As regards the Loetschberg
the period of trial is over. Three years ago the rail-

way company ordered a 2000 horse-power electro-
motive, and have had it at work ever since with such
satisfactory results that they have decided to adopt
this type definitely, and have ordered thirteen more
engines, but of the slightly larger power of 2500 horse-
power on the in-hour rating. Of these I shall have
to say something more presently ; but before entering
into the details of single-phase traction it is expedient
to glance briefly at the present position of the rival
system of three-phase traction.

The first application of this method of working
dates back to the end of last century, and took place
on a small Swiss line ; then followed the well-known
Valtellin line, and, later still, when the Italian Govern-
ment took over the railways, the Government
engineers decided to extend the application of three-
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phase traction to some other lines—a decision which
practical experience has shown to have been perfectly

justified. The total power represented by three-phase
electromotives either at work or on order in Italy

to-day exceeds 200,000 horse-power (95,000 horse-power
in service, and 120,000 horse-power building). Ten
years ago the three-phase system was the only pos-
sible one for main-line working, but later on there

came on the scene the single-phase, and, later still,

the high-pressure continuous-current systems, and I

need scarcely mention that between the advocates of

the three systems there has been waged a fierce battle,

each claiming that his is the best and the others very
inferior. I am afraid that battle is still raging; but it

is a futile war, for there is no such thing as a best
system generally. One system is the best for one
set of conditions and another for another set. Thus
the German railway engineers found that the single-

phase system would serve them best, and they adopted
it. There is in this matter no question of personal
feeling or national prejudice. I have no intention

to enter the lists as an advocate for any one of the
three possible systems for main-line traction ; each has
its special features and special merits, and all I can
do is to place before you some of these. As the three-

phase system is the oldest, it will be convenient to

take it first.

It is curious to note that the three most obvious
objections which have been raised against three-phase
electromotives by theorists have been found to have
but little weight in practical work. These objections
were : the complication of a double overhead wire,

the danger that the motors would not share the load
fairly, and the inability to run without rheostatic waste
at intermediate speeds, or to run at a higher than
synchronous speed to make up for lost time.
That an overhead wire is inconvenient must be

readily admitted, but the inconvenience applies to all

methods of main-line working, for the so-called third

rail is not applicable to high pressure, and even if it

were, the consideration of the safety of the platelayer

would preclude its use. The question then is : are
two wires twice as objectionable as one? Possibly,

but the most objectionable feature is not the wire
itself, but the posts or gantries on which it is carried,

and the number of posts is the same, whether we
use three-phase, single-phase, or continuous current.

There is a little more complication at the cross-over
points and at the switches ; but this is not a serious

matter, if one may judge from the perfectly smooth
working of so extended a yard as that at Busalla,
where there are five miles of track, connected by
thirty-seven switches and crossings. The other objec-

tion—as to the motors not sharing the load equally
—is theoretically sound. The torque developed by the
motor is proportional to the slip, and in order that the
two motors on an electromotive shall share the load
equally their slips, and consequently also their speeds,

must be the same. Now, it is conceivable that, owing
to a slight difference in the size of the drivers, that
motor which is geared to the larger drivers will, by
reason of its lower speed and consequently greater
slip, take more than its fair share of the load. In
practice this difficulty does, however, not arise. With
reasonably good workmanship there should be no
sensible difference in the size of the wheels; but even
if we admit the possibility of there being a difference

of \ per cent, in the diameter of the wheels, this

would, with the usual slip of 3 per cent., only mean
that the motor geared to the larger wheels develops
8 per cent, more, and the other 8 per cent, less, than
its normal power. The larger wheels will develop
16 per cent, more tractive effort than the smaller
wheels, and having thus a greater wear, the differ-
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cnce originally existing will diminish in service. For
the same reason, any tendency to wear unequally,

say, in consequence of unequal material, is counter-

acted by the slip-adjustment of the motors. This point

has been tested practically by the makers of the

Simplon three-phase electromotives. It was found that

if originally a slight difference in diameter of the

drivers had been permitted to exist, after a short time
this had vanished. That is as regards the condition

on one electromotive ; but if we come to the case of

a train being hauled by two engines, then a sensible

difTerence in the size of their wheels may exist. In

this case it is necessary artificially to adjust the slip

so as to make each motor take half the load.

This problem has been solved by Mr. v. Kando in tht-

electromotives which he designed for the Italian State

railways. In these engines only liquid resistances are

used in the rotor circuit for starting and speed regula-

tion. The liquid is raised or lowered in the rheostat

chambers so as to cover more or less of the contact

plates, and the level of the liquid is controlled by a

solenoid under the influence of the working current.

The working current, and therefore also the tractive

effort exerted by each motor, is thereby automatically
kept constant, notwithstanding any difference that may
exist in the size of the drivers on the two electro-

motives. Incidentally, it may be mentioned that this

method of liquid rheostat control has also the advan-
tage of a perfectly constant acceleration during the

starting period—a point which makes for comfort of

travel in a three-phase train.

The third objection advanced by theorists against
three-phase traction is against the waste of energy
consequent on rheostatic speed control and the inability

to run at more than synchronous speed so as to make
up for lost time. The obvious remedy for the last-

named difficulty is to fix the time-table so that the

synchronous speed should be high enough for making
up lost time and to employ motors which can run
economically at less than synchronous speed. As a
matter of practical experience, three-phase trains are

not more unpunctual than any other kind, steam not

excluded. A train pulled by a series motor (C.C. or

A.C.) runs slower on an up-grade or if abnormally
heavy ; this is one of the characteristics of the series

motor, and it is valuable, because it limits the excess
load thrown on to the source of nower ; but it is

clearly not a condition making for good time-keeping.
With a series motor time lost cannot be recovered on
an up-grade, whilst with a three-phase motor the
speed on an up-grade may be kept practically the same
as on the level or on down-grades, so that the process
of gaining time is not restricted to the easy parts of

the line.

The problem of speed control without rheostatic
waste has been solved in various ways. One of the
simplest and generally adopted solutions is that of
cascade and single working. If the two motors are
put into cascade connection the speed is halved. The
cascade is used in starting and on heavv grades (unless

time has to be made up), and on the easy grades or
on down-grades the motors work singly—that is to

say, in simple parallel connections. Intermediate
^needs may be obtained bv some pole-changing device.

Ordinarily, such devices have to be applied to stator

and rotor, but in some of the Simplon electromotives
opIv the stator is arranged for pole-changing, the
rotnr being a squirrel cage. In this arrangement the
advantage of cascade-working has to be given up,

but the system has the merit of great simplicity. The
number of poles may be changed from twelve at

starting' to eight, six, and four at top speed. Thus,
four different speeds, all without rheostatic waste, are

possible. The single bars in the squirrel cage rotor
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are connected at their ends by resistance-connectors

made of an alloy having a high temperature co-

efficient. At starting the rotor current is large and
heats up these strips, thus automatically providmg
what is technically termed a starting-resistance.

When the motor is running the current is less, and
by reason of the fanning action of the connecting-

strips these get cooled so as to bring their resistance

down to a permissible amount. Thus the efficiency of

the motor when running under load is only a few per

cent, less than that of a motor with a wound rotor.

A valuable feature of the three-phase system is the

automatic recuperation of current whenever the speed

exceeds synchronous speed by a few per cent. : and,

connected with this property is the further advantage
that it is impossible for a train to race on a down-
grade. Obviously recuperation can only take place if

power is given to the motor. This is provided partly

by the electromotiye itself and partly by the train

pushing it on a down-grade. This means that the

train is braked in front only and railway engineers

have raised the objections that such a method is con-

trary to the accepted rules for safe working, which
require that even on a down-grade all the couplings

should remain in tension, which means that each coach

must be independently braked. Here we have again

a case where the theorists' objections have been proved

to be without foundation in actual practice. It is no
doubt objectionable to brake a train in front only, if

the braking action is jerky ; but with the automatic-

ally controlled liquid rheostat the braking comes in

quite gradually, and is throughout so even that it has

been found possible to permit a higher down-grade
speed with recuperation than with ordinary braking.

On the Italian State railways the regulation permits

on heavy down-grades a speed of thirty kilometres per

hour for steam trains, but the electric goods trains on

the Giovi fine are permitted to run at forty-five kilo- .

metres per hour. This concession is not extended to

passenger trains. Nevertheless the economic effect is

considerable. Recuperation saves 17 per cent, on the

coal bill, and this amount is sufficient to provide for

interest and sinking fund on the electrical plant at

the generating station.

One advantage of three-phase traction over steam

traction is the lessened weight of the locomotive in

comparison with its tractive force and power. As an

example, we may take the Giovi line in Italy where

steam trains, consisting of 310 tons of rolling-stock

and 202 tons of locomotive (one in front and the other

at the back), have been replaced by three-ohase trains,

consisting of 380 tons of rolling-stock and two electro-

motives. each weighing 60 tons (also placed front and

rear). Thus ther-.^ has been a saving in total weight

of 12 tons, and at the same time an increase in useful

weight hauled of 70 tons. The average grade of this

line, over which passes the whole traffic between the

Port of Genoa and the Plain of Lombardy, is 27 per

mille, and the maximum is 35 per mllle This traffic

is now worked with forty electromotives, each of

60 tons weight. These engines have five driving-

wheels connected to two eight-pole motors by gear-

wheels and rods. The pressure on earh driving-axle

is 12 tons. Each electromotive develop'- 2000 horse-

power at the hour-rating; thus i hor.se-power is

obtained for each 30 kilogramme weight of engine.

The number of patented designs for sincfle-phase

traction motors is very large ; but, notwithstanding

considerable difference in matters of detail, all motors

which have been successfully applied in practice may
be ranged under three great groups—namely, the so-

called repulsion type, the repulsion tvne with addi-

tional excitation of the rotor, and the straightfor\\ard

series motor. The present tendency is rather in favour
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of the series motor, and the practical results obtained
with it are certainly very promising. The latest design
made by Dr. Behn-Eschenburg shows a remarkable
weight efficiency. His 2500 horse-power electro-

motives (the power being at a one and a half-hour
rating) weigh only 108 tons, so that at this rating
I horse-power is obtained with a total weight of

43 kilogrammes. This compares favourably with the
high-pressure C.C. system, where 50 to 70 kilo-

grammes per horse-power may be taken as normal
values.

The so-called "repulsion motor" invented by Prof.
Elihu Thomson has been applied to railway work in

the slightly modified form due to Mr. Deri, where,
instead of there being only two brushes per pair of
poles, double the number is provided, and the adjust-
ment for speed and torque is made more accurate,
whilst at the same time the commutation, being split

up into two steps, becomes easier. In the matter of
simplicity, an electromotive fitted with Deri motors
cannot be surpassed by any other arrangement. There
are no rheostats, contactors, control switches, or other
gear ; all the regulation is effected by mechanical
transmission of the movement of a hand-wheel placed
in the driver's cab to the brushes of the motors. At
one time it was hoped that this system would win its

way to a general application ; but, unfortunately, the
motor must run somewhere near svnchronous speed,
and becomes therefore rather heavv with the low
frequencies alone possible in traction. Moreover, as
the power-factor obtainable is only about o'8o, that is,

considerably below the value obtainable with other
motors, there does not seem to be any great future
for this s\'stem for heavy work, although its great
simplicity may still turn the balance in its favour on
lines with a light traffic. For heavv lines the choice
at present lies between the induction motor, with direct

rotor excitation, and the straightforward conduction-
motor, where rotor and stator are traversed in series

by the same current. The former type of motor

—

also called the Latour-Winter-Eichberg motor

—

depends for its working current in the rotor on electro-

magnetic induction, which produces the working cur-
rent in the rotor much in the same wav as the current
in the secondary circuit of a transformer is produced
by induction. Since the motor has in part the char-
acter of a transformer its weight would, as is the case
with any transformer, be unduly augmented by too
great a reduction in the frequency. Experience has
shown that a frequency of twenty-five periods per
second is high enough to render the transformer action
effective, and at the same time not so high as to

introduce serious difficulties as regards e.m.f. of self-

induction and commutation. This frequency has been
adopted in most cases where electrification of main
lines has been carried out by motors of this class.

One valuable feature of this motor is that at a speed
slightly exceeding synchronism the power-factor may
be brought up to unity. At this speed the commuta-
tion takes place under conditions which may be
described as theoretically perfect. A fair number of
Continental lines have been electrified bv using these
motors, and they have also been adopted, with very
satisfactory results, in the electrification of the London,
Brighton and South Coast lines between Victoria and
London Bridge and to some distance south of London.
On this line no locomotives are used, but only motor
coaches. It is therefore not possible to make a direct

comparison as to weight efficiency with a locomotive.
The latter has only to carry the propelling machinery,
whilst the former has to provide accommodation for

passengers as well. The 600 horse-power motor
coaches on the Brighton line wei.gh ,i;o tons, or at

the rate of S3 kilogrammes per horse-power. A
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looo horse-power C.C. electromotive taking current
at 1200 volts weighs 74 tons.' By making a suitable

reduction for the extra weight of the passenger
accommodation in the A.C coach, its weight per
horse-power comes out at something like 60 kilo-

grammes, against 62 kilogrammes in the C.C. engine.

Series motors are employed on the electrified lines

of the Midland Company between Heysham, More-
cambe, and Lancaster. Also in this case motor
coaches, and not electromotives, are used. At the

hour-rating a motor coach develops 420 horse-power,

and as its total weight is about 35 tons, we have here

the same weight-etttciency as on the Brighton lines

—

namely, 83 kilogrammes per horse-power for the whole
coach.
Of high-pressure continuous-current lines there are

many examples, both in Europe and America. The
term high-pressure does, of course, not imply the

same order of magnitude as in single-phase A.C. lines.

There high-pressure may mean anything up to 15,000

volts, the pressure which is likely to become a standard

in future electrifications; but in C.C. work one must
class anything over 1000 volts or 1500 volts as high-

pressure. The general rule is to employ motor
coaches, and not electromotives ; but there is a private

line belonging to a steel-works in Lorraine, where two
electromotives, each of 600 horse-power (four C.C.
motors of 150 horse-power) are working' the mineral

trains under a pressure of 2000 volts. The Southern

Pacific Railway also employs C.C. electromotives of

1000 horse-power each. Each engine weighs 74 tons,

and hauls a train of 270 tons on grades of 40 per

mille. This is a remarkable performance, rendered

possible by the fact that with the even torque exerted

by the electric motor a much large co-efficient of fric-

tion than is possible in steam traction may safely be
permitted. Electrical engineers generally base their

calculation of the possible tractive effort on a co-efficient

of o'i7, without sand, and as high as o'25, or even

o'28, if sand is used. The voltage in the case of the

Southern Pacific engines is only 1200' volts, taken

by two motors in series, and there is provision made
to change over from the overhead wire to third rail,

with 600 volts, when the motors are all in parallel.

On European C.C. lines the voltage is higher

—

generally 2000 volts, as on the Chur-.^rosa and some
other Swiss lines—and the tendency is still in the direc-

tion of higher pressures. Continental makers are now
prepared to go as far as 1200 volts per motor, so that

with the usual system of series-parallel control a line-

pressure of 2400 volts becomes possible The greatest

step in advance in this direction has, however, been

made in England, where Messrs. Dick Kerr, Ltd.,

have adopted a line-pressure of 3500 volts as their

standard, involving the use of motors constructed for

1750 volts. After having experimented with this high-

pressure system for two years, they have undertaken

the electrification of a short section of the Lancashire

and Yorkshire Railway with continuous current^ at

3500 volts. I am indebted to the firm for the following

particulars : The current is collected bv pantograph

from an overhead wire with catenary suspension. The
train consists of a motor coach and two trailers. The
motor coach is equipped with four 300 horse-power

motors, and weighs 62 tons; the trailers weigh each

26 tons. From these figures it will be seen that the

weight of the motor coach per horse-oower is only

'i,^ kilogrammes, and thus considerabh below what

the weight of an equivalent single-phase motor coach

would be. It is especially the saving in weight and

the avoidance of any telephonic disturbances which

renders the C.C. system so attractive that, in spite of

I See Gratzemueller's raper read at the Paris meeting of the I. E. E. and

S. Intern, des Electr. (Paris, May, igis).
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a natural reluctance against the use of high-pressure

on a commutator, designers are giving increased atten-

tion to the use of continuous current for electric trac-

tion. The difficulties which some engineers anticipate

with commutator and brushes seem, however, rather

imaginary than real, if we may judge from the experi-

ence with the 3500-volt motor coach. The makers
inform me that they estimate the mileage for a set

of carbon brushes at 50,000 miles. The motors drive

the car-axles by single reduction gear, and are con-

trolled by contactors operated from a master con-

troller. The current for operating the contactors,

driving the air-pump motor, and for the general service

of lighting and heating is obtained from a small
motor-generator, fed on the primary side at 3500 volts,

and delivering C.C. at 210 volts. All motors have
commutating poles—a practice which has become
universal in C.C. traction work.
From the figures quoted above it will be seen that

where motor coaches are employed the C.C. system
has an advantage in point of weight over the single-

phase A.C. system. But main-line traction, including
goods trains, is not going to be done by motor coaches,

and if we come to large electromotives of some 2000
to 3000 horse-power, then this advantage is likely to

vanish. No high-pressure C.C. electromotive has as
yet been built for so large a power, and it is therefore

not possible to make a direct comparison ; but, if we
may judge from the largest engines yet built for

moderate-pressure C.C. there is little probability that
the C.C. system for high-pressure can beat the single-

phase system, and none whatever that it can beat the
three-phase system.

In the early days of single-phase traction some
trouble has been experienced in the matter of telephonic
disturbance. A systematic investigation carried on
for over a year on the Seebach-Wettingen line, chieflv

by means of the oscillograph, showed that this trouble
was due, not as had originally been suspected, to the
commutator, but to the employment of open slots in

the rotor, and the trouble nearly ceased when new
lotors with semi-closed and spiralled slots were used.
To improve the telephonic service further the usual
remedy of metallic return and drilline the telephone
lines was employed. Although by these means it is

possible to render telephonic speech over a line along-
side a single-phase railway nearly, and perhaps quite,
as clear as it is along a C.C. railway, there still

remains the danger that the telephone lines may, by
electrostatic induction, acquire a very high polential.
The remedy against this danger, first applied on some
Swedish experimental lines, is to short-circuit the
two wires of each circuit by a choking coil of very
high inductance, the centre of which is earthed. The
static charge is thus carried off to earth, whilst the
telephonic currents are only inappreciably weakened.
One of the advantages possessed by the alternating

over the continuous current is the simplicity of regula-
tion. There are no contactors and no rheostats used,
the power and speed of the motors being adjusted by
the use of tappings on the secondary side of the trans-
formers, .^s transformers are necessary in any case
in order to work with a high voltage on the trolley,

the introduction of tappings does not materially in-

crease the weight, whilst at the same time it effects a
great reduction in the primary starting- current.' The
only difficulty that still remains is that of sparkless
commutation, and inventors have evolved manv, and
sometimes yery complicated, arrangements for over-
coming it. As so often happens with engineering
problems, the most simple solution is, after all, found
to be the best in practice; and of all the ingenious
inventions patented during the last ten years very
little use is made by the designer of traction motors.

I

Broadly speaking, only two methods are in use ; the one

I

is the method first made known by Messrs. Winter and
Eichberg, where the working field is produced by direct

excitation of the rotor and the transformer e.m.f. in

the coils short-circuited by the main brushes is balanced
by an e.m.f. of rotation due to a transverse field; and
the other method applicable to the straightforward
series motor, where a non-inductive shunt is connected
to the terminals of the compensating or commutating
winding. The effect of a non-inductive shunt is to

make the armature field slightly leading over the field

produced by the compertsating winding. The resultant

of these two fields is in position coincident with the

brush axis, but has in point of time a phase difference

of a quarter period over the working' current, thus

balancing the e.m.f. of self-induction, which lags by a
quarter period. Obviously this balancing effect can
>nly take place when the motor is running, since it

iepends on the balance between an e.m.f. of self-

induction which is independent of speed and an
e.m.f. of rotation which is proportional to speed.

At starting, when there is no speed, there is

no compensation. Thus there would appear to be
a new difficulty in the way of the use of single-phase

current ; but also this has been overcome in quite a
simple manner. Experience has shown that a potential

difference of 7 volts between heel and toe of brush,

and a current density of 15 A. per sq. cm. is permissible.

If, then, we use narrow brushes, covering ai

any time not more than three segments, use coils of

only one turn to each segment, and work at a reason-

ably low frequency, and not too high a total flux, it is

possible to keep tfie transformer voltage and current

density well within the above limits. This is not a
severe limitation, for it enables the designer to use a

flux out of one pole of 2'4 megalines if the frequency

is 25, and 3'6 megalines if it is 15. The number of

poles has then to be selected in accordance with the

power desired. Obviously the lower periodicity is to

be preferred, because the motor mav be built with a

lesser number of poles, and will then occupy less

room—a matter of considerable importance consider-

ing the limited space which is available in an electro-

motive. The frequency of 15 has also some other

advantages over that of 25. The e.m.f. of self-induc-

tion is proportionately less, and, in consequence, the

power-factor is about 5 per cent, better. The skin

effect in the rails is mucfi reduced, and also disturb-

ances on neighbouring circuits which may be due to

inductive or capacity effects. On the other hand, the

generators become a little more expensive and the'

transformers on the electromotives a little heavier.

But, notwithstanding these drawbacks, the balance

of advantage is with the lower frequency, and that is

the reason why the Commission of Experts called

together in 1904 by the Swiss Government to establish

standards for the electrification of the Swiss railways

has decided that 15 shall be the standard frequency,

with a tolerance down to 14, and up to i6f. Since

then other States have fallen into line, so that 15 is

now the standard frequency nearly all over the con-

tinent of Europe. The standard pressure is likely to

be 15,000 volts. For three-phase tractions the standard

pressure is 3000 to 3300 volts.

The subject of electric main-line traction is so vast

that in the limited time at my disposal I have only

been able to mention a few of the important features

of this interesting problem. A detailed account of

all that has been done in electrification would take far

more time than we can spare ; but, by way of example,

I give below two tables referring to the Italian State

Railways. I am indebted for the information to Mr.
V. Kando, who may justly be described as the father

of three-phase traction.
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Italia}! Stale Kaihi<ays Electrified on the Three-phase
Svstcm.
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mpensate for annual variation in the water-supply.

I

he power-current will be sent along the line by two
dependent cables, each capable of carrying the full

I
1- at twice 30,000 volts, with earthed neutral. The
lit will be transformed down to 7500 volts at first,

: 15,000 volts later on, if the experience gained with

^he lower pressure should warrant the increase to

'ouble pressure. This will not involve any additional

plant, since the secondary winding of transformers

boih along the line and on the locomotives can from
the first be arranged with this alteration in view. It

is also contemplated to establish sub-stations in Biasca,

Goeschenen, Lavorgo, and Bellinzona The trolley

wires will be suspended from gantries, each wire in-

dependently insulated. The section varies according to

the gradient from 100 to 160 square millimetres. The
feeders are separate for the up and down line, and
are 100 square millimetres in section. At all railway
stations there are change-over switches for trolley wire

and feeders. In the tunnels the wires are carried by
brackets fastened to the crown of the tunnel. The
rails will be bonded, and, in addition, there will be a

bare return conductor either laid in the ground or

placed between the trolley wires. A variation in the

supply of voltage of from plus 10 to minus 15 per cent,

is allowed for. There will be no motor coaches used,

only electromotives. It is intended to haul express
trains weighing 420 tons with a speed ot 50 kilometres

per hour on grades of 26 per niille, for which service

the electromotive will have to develop 3000 horse-

power on the rails. Goods trains weighing up to 670
tons will run with a speed of from 27 to 28 kilometres
per hour, and have two electromotives. one in front

and one in the rear, each rated at 2800 horse-power.
Passenger trains will be heated by steam, the boiler

being carried in a special heating coach. Except for

the stipulation that the traction must be single-phase
at 15 frequency and a voltage of 7500, which may
eventually be raised to 15,000, no definite type of
electromotive has as yet been selected; but there can
be no doubt that several of the already existing
types of mono-phase electromotive can be adapted to

the special requirements of the Gothard line.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Birmingham.—Prof. P. F. P'rankland, F.R.S., has
been elected dean of the faculty of science in succes-
sion to Prof. S. M. Dixon.

Dr. F. C. Lee has been nominated to the chair of
civil engineering vacated by Prof. S. M. Dixon.

Cambridge.—The director of the psychological
laboratory has appointed Mr. Cyril Burt, psychologist
to the London County Council, to be assistant in

experimental psychology.
The professor of zoology and comparative anatomy

has appointed Mr. T. J. Saunders to be demonstrator
of comparative anatomy.
At Emmanuel College, Mr. J. B. Peace, bursar of

the college, resigned the tutorship in mathematics at

Michaelmas, and Mr. P. VVorsley Wood has been
appointed his successor. The exhibition of 50Z. offered
to a research student commencing residence this

October has been awarded to Mr. J. Conway Davies
for research in history. An additional exhibition of
3oi. has been awarded to Mr. H. Ogden for research
in physics.

The next combined examination for fifty-six entrance
scholarships and a large number of exhibitions, at
Pembroke, Gonville and Caius, Jesus, Christ's, St.

John's, and Emmanuel Colleges, will be held on
Tuesday, December 2, and following days. Mathe-
matics, classics, natural sciences, and historv will be
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the subjects of examination at all the above-mentioned
colleges. Most of the colleges allow candidates who
intend to study mechanical sciences to compete for
scholarships and exhibitions by taking the papers set

in mathematics or natural sciences. A candidate for

a scholarship or exhibition at any of the six colleges
must not be more than nineteen years of age on
October i. Forms of application for admission to the
examination at the respective colleges may be ob-
tained from the masters of the several colleges, from
any of whom further information respecting tht-

scholarships and exhibitions and other matters con-
nected with the colleges may be obtained.

Glasgow.—Prof. Archibald Barr has resigned the
Regius chair of civil engineering and mechanics,
which he has held since 1889. The magnificent
James Watt engineering laboratories, in which the
department is accommodated, were erected and
equipped under his direction. The Crown has ap-
pointed Prof. J. D. Cormack, dean of the faculty of

engineering in University College, London, and a
governor of the Imperial College of Science and
Technology, to the vacant chair. Prof. Cormack is

a graduate of Glasgow, and was formerly a lecturer
in the engineering department.

Mr. C. R. Bury has been appointed assistant lec-

turer and demonstrator in chemistry at the Universitv
College of Wales, Aberystwyth.

A GIFT of ten lakhs of rupees for the promotion of
scientific technical knowledge has been made by Dr.
Rash Bahari Ghosh to the University of Calcutta.

The McCosh professorship of philosophy at Prince-
ton University has been resigned by Prof. A. T.
Ormond, who has accepted the presidency of Grove
City College.

We learn from Science that by the will of Miss
Katherine Allen, of Worcester, the Worcester Poly-
technic Institute has received a bequest amounting to
about 20,oooZ.

Mr. L. C. Plant has resigned his position as head
of the department of mathematics in the University
of Montana on accepting a similar post in the
Michigan Agricultural College. He is succeeded bv
Dr. N. J. Lennes, of Columbia University.

By a trust settlement of Dr. Gavin P. Tennent, of
Bath Street, Glasgow, the sum of 25,000?. is be.
queathed to the governing body of the University ot
Glasgow, to be applied for such objects or object in

connection with the faculty of medicine as the trustees
may determine.

The Gresham lecturer on astronomy, Mr. Arthur R.
Hinks, F.R.S., will deliver a course of four lectures
on astronomy in daily use on October 14, 15, 16, and
17, at 6 p.m., at the City of London School, Victoria
Embankment. The subjects of the four lectures are
respectively:—The determination of time; the dis.

tribution of time ; the determination of position ; and
measurement of the size and shape of the earth. The
lectures are free to the public.

A STRONG committee, mainly consisting of old
students of the Royal .Agricultural College, Ciren-
cester, is about to issue a special appeal with the view,
in the first place, of collecting the balance of 1685/.
still required to complete the 5000?. necessary to
secure the advance of a similar sum from the Develop-
ment Fund for erection of King Edward's wing
of the college. When this sum has been subscribed,
the appeal will still be continued so as to provide for
further much needed extensions The honorarv secre-
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tary of the committee is Mr. A. Goddard, Surveyors"
Institution, 12 Great George Street, Westminster.

The London County Council lias arranged for three
courses of free lectures at the Horniman Museum,
Forest Hill, S.E., during the autumn, viz. :—On
Saturday afternoons, at 3.30 p.m., beginning October
II, a course of ten lectures as follows : Nature study
in a Croydon garden, E. Lovett ; folk-lore of the
Balkan peoples (II.), A. R. Wright; native arts and
crafts in British New Guinea, Dr. H. S. Harrison

;

weeds and their influence. Dr. E. Marion Delf; the
origin and nature of teeth, Dr. W. A. Cunnington

;

a folk-lore tour in the southern counties of England,
E. Lovett ; the history of coined money, A. R. Wright

;

the evolution of man in the light of recent discoveries,
Dr. H. S. Harrison

; animal life in the great caves,
H. N. Milligan ; the stone monuments of prehistoric
times, A. L. Lewis. On Wednesday evenings, begin-
ning October 2q, a course of five lectures by Mr. H. N.
Milligan on the animal life of the sea-shore. On
Saturday mornings, beginning October 11, a course
of ten lectures to teachers by Dr. A. C. Haddon,
F.R.S., on the ethnology of India. Tickets are re-
quired only for the Saturday morning lectures, and
may be obtained from the museuTi.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, September 22.—General Bassot
in the chair.—.\. Chauveau : Comparison of vigorous
and feeble organisms from the point of view of their
aptitude for receiving and cultivating virulent
organisms. According to the views at present
generally held, a strong, healthy man is less readily
attacked by tuberculosis or other contagious diseases
than cases where the body has been weakened by
alcoholism or other causes.' This view is strongly
controverted by the author, who refers to the experi-
mental infection in 1868 of si.My healthy animals by
tubercle; not one escaped the infection. Additional
e.\periments on the transmission of scab to sheep are
now given. Neither the healthy nor enfeebled sub-
jects escaped.—T. Levi-Civita :

'
Torricelli's theorem

and the commencement of flow.—Edouard Heckel and
CI. Verne

: Cultural bud mutations of Solanum
immite, S. Jamesii, and S. tuberosum.—R. Lupine and
Boulud

: The intra-renal resorption of chlorides in
various states of the kidney.—P. Chofardet : Ob-
servations of the Metcalf comet 1913b, made at the
observatory of Besangon with the bent equatorial.
Data given for September 7 and 11. The comet was
of the ninth magnitude, nucleus badly defined, and
no tail visible.—P. Chofardet : Observations of the
Neujmin comet 1914c, made at the observatory of
Besangon with the coudi equatorial. Data given for
September 10 and 11. The comet was of the eleventh
magnitude, with a small brilliant nucleus and a
nebulous tail.—D. Mirimanoil : Remarks on a com-
munication of Eugene Fabry. Pointing out an error
in a denionstration of Fermat's theorem.—Paul
Lebard : Remarks on the afifinities of the principal
genera of the group of ligulate flowers.—P. Mali,
M. Ruot, and M. Lemoigne : Lime chlorosis of green
plants. R61e of the root e.xcretions in the absorption
of iron from chalky soils. The presence of excess of
chalk in the soil may produce chlorosis by rendering
the iron insoluble. The addition of organic acids
permitting the solution of small quantities of iron in

presence of calcium carbonate removes the chlorosis
at once.—Eugene Pittard : The comparative analysis
of some, of the body dimensions in. Tartars of both
se.\es.—Ch. Dh4re and L. Ryncki : The absorption of
visible and ultra-violet rays by carotinoid pigments.
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(2nd Edition)

for the use of Middle and High Schools and Universities.

Part I, 260 pages, no Illustrations.

This catalogue has been prepared with the view of making an exhaustive

cotnpilatton or all educational appliances for the teaching:
of Mineralogy and Geology from a scientific as well as from

a practical point of view. All the subjects are treated typically, and
instructive specimens have been se'ected with the greatest care. A close

examination of the catalogue will show, that owing to its careful compo-
sition it gives the opportunity of procuring the most complete outfit for the

various schools for instruction in and the study of the subjects named.

Catalogue No. i8. Part I, will be sent free on application.

Part II will appear within the course of the year.

(Collections and single specimens of Minerals and Fossils,

Meteorites bought and exchanged.)

Dr. F. KRANTZ,
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY.

Established 1833. Established 1833.

ROCK SECTIONS FOR THE MICROSCOPE
New List of over 600 well cut Rock and Mineral
Sections now ready, post free from

JAMES R. GREGORY 6 CO.,
Mineralogists, &c,,

139 FULHAM ROAD, SOUTH KENSINGTON, S.W.
Telegrams: "Meteorites, London.'" Telephone: 2841 Western.

LIVING SPECIMENS FOR
THE MICROSCOPE.

ns, Amceba, Arcella, Actinosphaerium,
I, Stephanoceros, Melicerta, and many
:e IS. per Tube, Post Free. Helix
Anodon, &c., for Dissection purposes.

lids, Di:Volvox, Spirogyra, De
Vorticella.Stentor, Hydra. Flos.

other specimens of Pond Life

pomatia, Astacus, Amphioxus, I

THOMAS BOLTON,
25 BALSALL HEATH ROAD, BIRMINGHAM.

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be supplied, either living

or preserved by the best methods :

—

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy
ODium ; Hormiphora (preserved): Leptoplana ; Lineus, Amphiporas
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus
Garamarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone
Pectens Bugula, Crisia, Pedicellina, Hololhuria, Asterias, Echinus
Salpa (preserved), Scyllium, Raia, &c., &c.

For prices and more detailed lists apply to

BioloEical Laboratory, Plymouth. THE DIRECTOR.

WATKINS & DONCASTER,
Naturalists and Hanufaoturers of

CABINETS AND APPARATUS
FUR COLLECTORS OF INSECTS, BIRDS' EBOS AND SKINS

MINERALS, PLANTS, Ac.

N.B.— For Excellence and Superiority of Cabinets and Apparatus
references are permitted to distinguished patrons. Museums, Colleges, &c

A LARQB STOCK OP INSECTS, BIKDS' EUas AND SKINS.

SPECIALITV.—Objects for Nature Study,
Drawringr Classes, &c.

Birds, Mammals, &e.. Preserved and Mounted by First-class

Workmen true to Nature.

All Books and Publications (New and Second-hand) on Insects,

Birds' Eggs, &c., supplied.

36 STRAND, LONDON, W.C.
(Five Doors from Charing Cross.)

FULL CATAl.OUVR POST FKRR.

Sales b^ tluction.
STEVENS' AUCTION ROOMS. Estd. 1760.

A Sale by Auction is held EVERY FRIDAY
at 12.30, which affords first-class opportunities for the disposal oi

purchase of SCIENTIFIC AND ELECTRICAL APPARATUS,
Microscopes and Accessories, Surveying Instruments, Photographic

Cameras and Lenses, Lathes and Tools, Cinematographs and Films,

and Miscellaneous Property.
Catalogues and terms for selling will he forwarded on application to

38 KING STREET, COVENT GARDEN, LONDON, W.C.

Price 15/-
So/e Maker,

H. HELM,
66 Hatton Garden,

London.

ACTUAL MAKER
of all kinds of

XRay and Vacuum
Tubes, &c.

LIST FREE.

Collections of British and Foreign

MINERALS, ROCKS, FOSSILS.
S5 Specimens, 5/6 ; 5° do., 10/6 ; too do., 21/- ; soo do., 42/-.
3o Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-.

In Polished Deal Boxes.

vke:
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RHEOSTATS
We now hold a

LARGE STOCK
of

Resistances of the Slate

and Tubular Types, and

can supply immediately.

Loading Resistances with
our New Units built to

specification.

ISENTHAL & CO.
(Department 1),

DENZIL WORKS, NEASDEN, LONDON, N.W.

Contractors to the Admiralty^ H'ar, India, ana
Colonial Offices, ^c.

SCIENTIFIC INSTRUMENTS
OF ALL DESCRIPTIONS.

The "HARRIS"
SFECTItOlVIETER.

A cheap and reliable Instrument specially designed for
Students' use.

Very strongly constructed so that it may be used by
elementary pupils without being put out of order.

PRICE £2 : 10 : Each Net.

Descriptive Pamphlet on appllcatioa.

PHILIP HARRIS & CO., LTD

BIRMINGHAM
(ENGLAND.)

MIDGET FURNACE
FOR USE WITH BUNSEN BURNER.

1

The inside lining of this furnace is
hardened by a special process to with-

stand great heat.

With burner, complete 4/6
M 6/6

TOWNSON & MERCER.I

34 Camomile Street, London, E.G.

NEW ELECTRICAL FURNACE
FOR TEMPERATURES UP TO
1000° C. or 1800° F.

The consumption of current In this Furnace Is far less than
In the more costly Platinum wound Furnaces.

APPLICATIONS OF THE FURNACE.
1. Determinalion nf the Critical Points of Steel. Darling's " Heal for

Engineers.
"

a. Annealing of specimens of Metals for microscopic examination.
3. As a " black body " standard for heat radiation or luminosity.
4. For demagnetising iron or steel rods, prior to performing tests for

5. As a Combustion Furnace for the Determination of Carbon in Steels.

INVALUABLE FOR LABORATORY AND LECTURE ROOM USE.
iim~ If: //{'[•> Ciiculiif A'.). 105.-I, sh-ing jull farticulars.

ELECTRIC HOT PLATES.
NO EXTERNAL RESISTANCE REQUIRED.

Specially l^ecommended for Extractions with

Volatile Liquids and General Laboratory Work.

SUITABLE FOR DIRECT OR ALTERNATING CURRENT
Plates can be taken apart in a few seconds and a new

heating resistance inserted.

From 6/- each.

A. GALLENKAMP & CO., Ltd.,
Manufacturers and importers of Scientific Apparatus,

19 & 21 SUN STREET, FINSBURY SQUARE,
LONDON, E.G.

Printed by Ric *RD Clav & Sons, Lim _____ _, .,..^„ ^^.^^^ ^,a..,.„,,. w...^^, w..
lanin's Street, London, W.C.. and THE'MAOMrilAN c'o'.766"Kfl"h' .'tve

Brunswick Street, Stamford Street, S.E., nd published by Macmii.lan and Co., Limited, at
New York.—'Thursday, October 9, 1913.
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NEWTON &CO.'S
' DEMONSTRATOR'S"
SCIENCE ; ;

LANTERN. jo I

Illustrated Catalogue

Post Free on request.

Neb)
Model.

72 WIGMORE STREET, LONDON, W.

By Post
STUDY

THB LENS
It is the Key to Success in Photography.

Who can expect to excel who does not understand

how to use the diaphragm, the swing back, the

rising front, focussing scale, &c., &c. ? All such

questions are lucidly anci simply explained in

"PHOTOGRAPHIC LENSES:
A SIMPLE TREATISE."

350 pjges, 44 plates, numerous diagrams and
illuslralions, clolh bound.

R. & J. BECK, Ltd., lf„SS^Ii»4^^:

GRAND PRIX AWARD. TURIN.
SOLE AUTHORISED MAKERS OF

STROUD & RENDELL SCIENCE LANTERNS.
The " University " Lan-

tern, with Russian iron

body, sliding .baseboard, two
s'tperior objectives, plane
silvered mirror " A," which
is moved by a knob causing
the rays to be reflected

upwards for the projection of

objects in a horizontal plane,

4^ in. niam., prism
with sil

be used at
' erccling prism ii

lime-light burne
Price complete
ca<e, without re'

able stage " B,'

ack which
C." or as

. slide

tr.->velling

itto,

ersible adjust

£10 7 (

... 11 15 (

7 e

'ilh

8 2
9 10

^Hjustabie stage " B" for supporting apparatus,

<

The '' College " Lantern, without adjustable stage,

lime-light burner complele

Ditio, ditto, with " Phccnix " arc lamp

Slit and prism for spectrum with support, for either lante

Pobriser and analyser
Catalogues post Tree.

Optical Lanterns and Accessory Apparatus iNew

14 coiwiiviE:E<dA^i-' STF5EET, il.e:e:i>s.

Negretti & Zambra's Latest

Autographic Rain Gauge,

The 'FERNLEY,'
provides frictionless action

without delicate mechanism,

very open rain and time

scales, and a chart with

uniform spacings.

For particulars, and explanation

of diagram, mrite for pamphlet to

NEGRETTI & ZAMBRA
38 Holborn Viaduct, London, E.C.

City Branch : 45 Cornhill, E.C.

West End : 122 Regent St., W.
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NOTICE.
The issue of NATURE for

Thursday next, October 23, will

contain the Index to Vol. 91.

Its price Will be One Shilling.

*** Advertisements intended for the

number should reach the publishers

by the morning of Tuesday, Oct. 21.

Office: ST. MARTINS STREET, LONDON, W.C.

IMPERIAL COLLEGE OF SCIENCE
AND TECHNOLOGY,

SOUTH KENSINGTON, LONDON, S.W.
The following SpecUil Courses of Advanced Lectures will be given
ominencing in November next :

—

ROYAL COLLEGE OF SCIENCE.
Subject.

Colour Vision

Conducted by
fSir WiT.LiAM DE W. Abnrv, K.C.B.,'\ D.Sc, D.C.L., F.R.S.

Mining Geology-Part A (of 3 P'S^'^^|'%'^?;i' ^h^A^.T?-,'^ P^'f'courses on Economic Geology)-^ ^^-5. F.C.S.,^a^d^Ass,stant Prof.

UNIVERSITY OF LONDON.
The following Advanced Lectures will be deli\ered :—
A Course of four r,ectures on " Mechanism and Teleology" by Professor

Hans Driesch, of ihe University of Heidelberg, in the Zoological Lecture
Room of King's College, Strand, W.C, on October 21, ij, 23 and 24, 1913,
at s p.m.

A Course of eight L'ctutes on "The Cytology and AfSnities of the
Higher Fungi" by Dr. H.C. \. GwvnneVaughan at University College,
Gower Street, W.C, on '1 hursJays, commencing on October 23, at 5 p.m.

'
s, without ticket.

P. J. HARTOG, Academic Regislrar.

THE SIR JOHN CASS TECHNICAL
INSTITUTE,

JEWRY STREET, ALDGATE, E.C.

The following Special Course of Instruction will be given during the
Autumn Term, 1913 :—

COLLOIDS.
The Methods employed in their Investigation
and their Relation to Technical Problems.

By E. HATSCHEK.
A course of 10 Lectures and Demonstrations on the nature and

properties of Colloidal substances, of ihe methods employed in their
investigation, and of the bearing of Colloidal phenomena on Chemical
and allied Industries.

Tuesday Evenings, 7 to 8.30 p.m.

The first lecture of the Course was held on Tuesday, October 7.

Detailed Syllabus of the Course may be had at the Oflice of the
Institute, or by letter to the Principal.

ESSEX EDUCATION COMMITTEE.
EAST ANGLIAN INSTITUTE OF
AGRICULTURE, CHELMSFORD.

ASSISTANT ANALYST AND LECTURER IN AGRICULTURAL
CHEMISTRY.

WANTED. An Assistant Analyst and Lecturer in Agricultural Chemis-
try to assist in the Agricultural Analytical Work of the Insiitute, and also
in the lecturing to students.

Salary C^-io per annum, rising to a maximum of Z150.
Applications must be made in accordance with the printed application

Form, which can be obtained from me, the undersigned, and must be sent
in, duly filled up as early as possible, but in no case later than October 20,

I9n. The foims must be accompanied by copies of three testimonials.

A. MAl.INS SMIl'H, Principal.
East .Anglian Institute of Agiicullure,

Chelmsford.

HARPER-ADAMS AGRICULTURAL
COLLEGE, NEWPORT, SALOP.
APPOINTMENT OF LIVE STOCK OFFICER.

Applications are invited for the new appointment of LIVE STOCK
OFFICER for the West Midland Province (Shropshire, Staffordshire, and
Warwickshire). The appointment is in connection with the scheme for the
iiriprovement of live stock, and the Officer appointed will be required to
give his whole time 10 the duties.

Applications must be made on or before October 31, 1913.
Further patticulars may be obtained on application to

THE PRINCIPAL,
Harper .Adams Agricultural College,

Newport, Salop.

CITY OF BRADFORD EDUCATION
COMMITTEE.

TECHNICAL COLLEGE.
Applications are invited for the post of SENIOR LECTURER IN

ENGINEERING to work under the direction of the Professor. A Uni-
versity degree or full academic training is essential, and must be combined
with works and drawing office experience. Salary j^aso, with extra pay-
ment for evening duties.

Copies of the College Calendar and further particulars may be obtained
from the Princiial of the College, to whom applications must be for-
warded not later than October 21.

By Order.
Education Dept.,

Town Hall, Bradford,
October 8, 1913.

CITY OF BRADFORD EDUCATION
COMMITTEE.

TECHNICAL COLLEGE.
DEPARTMENT OF ENGINEERING.

A LECTURER IN MACHINE DESIGN AND DRAWING
OFFICE PRACriCE is required.
Salary ;^rio, with additional payment for evening work.
Further particulars may be obtained from the Principal of the College,

to whom applications must be forwarded not later than October 24.

By Order.
Education Dept., Bradford,

Oct( 1913-

TO SCIENCE AND MATHEMATICAL MASTERS.
January (1914) Vacancies.

Graduates in Science and other well-qualified masters seeking points m
Public and other Schools should apply at once, giving full details as to
qualifications, &c. , and enclosing copies of testimonials, to:

—

MESSRS. GRIFFITHS, POWELL. SMITH & FAWCETT,
Tutorial Agents (Estd. 1833),

34 Bedford Street, Strand, London.
Immediate notice of all the best vacancies will be sent.

UNIVERSITY OF LONDON.
KING'S COLLEGE.

The Delegacy invite applications for the post of LECTURER in

GEOLOGY. Applications, three copies (which need not be printed),

accompanied by three testimonials or by references, must reach the

Secretary not later than October 30. Further particulars may be obtained
from the undersigned.

WALTER SMITH, Secretary.

UNIVERSITY COLLEGE, READING.
RESEARCH FELLOWSHIP IN ZOOLOGY.

Owing to the appointment of Mr. R. W. Palmer as Assistant Superin-
tendent to the Geological Survey of India, applications arc invited for the
above Fellowship, which is of the value of £125 per annum for two years.

Applications should be forwarded to Professor Cole not later than
November rs, accompanied by a statement of the candidate's qualifications.

THE ROYAL TECHNICAL COLLEGE,
GLASGOW.

Applications are invited for the position of LECTURER and CHIEF
ASSISTANT in the DEPARTMENT OF METALLURGY. Candi-
dates must have had sound metallurgical training.

Further particulars may be obtained from Professor Campion, The
Royal Technical College, Glasgow, to whom applications must be sent not
later than October 25.

COLLEGE OF AGRICULTURE,
HOLMES CHAPEL, CHESHIRE.

Applications are invited for the LECTURESHIP in SURVEYING and
AGRICULTURAL ENGINEERING. Applications, accompanied by
not more than three recent testimonials, should be addressed to the
Princh-al. nut later than November .1.

WANTED, PHILOSOPHICAL MAGAZINE FOR
JUNE, 1905. Either the part or volu
particulars to " Box 144,' c/o Nature Oific'

ling it. State full
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BRITISH FISH PARASITES.
he Britisit Parasitic Copepoda. By Dr. Thomas
Scott and Andrew Scott. Vol. i. Pp. x+256.
\'ol. ii. Pp. xii + 72 plates. (London : The Ray
Society; Dulau and Co., Ltd., 1913.) Price 155.

net.

DR. THO^L\S SCOTT has long been recog--

nised as a leading authority on the smaller

Crustacea of the British seas, and his son, Mr.

Andrew Scott, has also made important contribu-

tions to our knowledge of the same subject. It is

toruinate, therefore, that the Ray Society has

found these experienced investigators ready to

imdertake the preparation of a monograph on the

British parasitic Copepoda, of which these two

\olumes, dealing with the species parasitic on

lishes, form the first instalment.

The parasitic Copepoda have hitherto been some-

what neglected from a systematic and faunistic

point of view. The student wishing to identify

British specimens of fish-lice has had little to help

liim beyond Baird's "British Entomostraca," pub-

lished by the Ray Society so long ago as 1850.

The inadequacy of this help is shown by the fact

that only thirty-four species of fish-parasites are

described in Baird's volume, while the authors of

the present monograph are able to record no fewer

than one hundred and thirteen. The practical im-

portance of a knowledge of the parasites of fishes

in connection with fishery research hardly needs to

be pointed out, and the careful descriptions and

abundant illustrations now provided will prove a

most useful foundation for futuie work in this

department.

The authors have not attempted to deal seriously

with the morphology and classification of the

animals that they describe. For this course they

can plead plenty of precedents, and it will meet

with little condemnation from those zoologists of

the younger generation who are so ready to pro-

claim the vanity of morphological research. It is

likely, however, to cause the student some trouble

when he finds, for instance, the term " fifth pair of

thoracic feet " applied, in one family, to the appen-

dages of the pre-genital somite, and transferred in

I he next family, without explanation or discussion,

to those of the genital somite.

There are a number of minor blemishes through-

out the work that might have been removed by

more careful editing ; specific names appearing for

the first time are sometimes followed by the indi-

cation "sp. nov. ," as on p. 202, sometimes not,

as on p. 135; there is a lack of uniformity in the

way in which references are made to the list of
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literature at the end of vol. i., and some of the

references are obviously wrong ; and the generic

name Pkyllothyreus appears on p. 92 and else-

where as Phyllothreus. The colouring of some of

the plates is very diagrammatic, and adds neither

to their beauty nor their usefulness.

From a faunistic point of view, however, the

work is of the highest importance, and it is to be

hoped that it will attract other students to the

many complex problems presented by the life-

histories and bionomics of these strangely-modified

parasites.

DISEASE AND ITS PREVENTION.
(i) Prevention and Control of Disease. By Prof.

F. Ramaley and Dr. C. E. Giffin. Pp. 386.

(Boulder, Colo. : The University, 191 3.)

(2) Practical Bacteriology, Microbiology and

Serum Therapy (Medical and Veterinary). A
Text-book for Laboratory LTse. By Dr. A.

Besson. Translated and adapted from the fifth

French edition by Prof. H. J. Hutchens, D.S.O.

Pp. XXX -1-892. (London : Longmans, Green and

Co., 1913.) Price 36X. net.

(3) .4 Monograph on Johne's Disease (Enteritis

Chronica Pseudotubcrculosa Bovis). By F. W.
Twort and G. L. Y. Ingram. Pp. xi+179 + ix

plates. (London : Bailli^re, Tindall and Cox,

191 3.) Price 6s. net.

(i) 'np^HE authors of this book have undertaken

X the task of describing, in language

intelligible to the educated man without special

medical training, the present state of knowledge"

and opinion respecting the origin, nature, and

methods of preventing important diseases. In the

earlier chapters the principles of bacteriology and

the meaning of terms employed in describing the

phenomena of immunity are detailed and ex-

plained. In later chapters most of the common
diseases are passed in review and the duty of an

intelligent citizen in the presence of any such

disease succinctly stated.

The vastness of the field attempted to be

covered and the necessity of avoiding technical

discussion in a work of this kind must needs

result in portions of it appearing incomplete to a

specialist reader. Thus the student of hereditary

influences might doubt whether the authors suffi-

ciently recognise the importance of the soil in the

genesis of disease, while the statistician will fee!

that the face value of various sets of figures quoted

differs from their intrinsic worth. Such criticisms

as these, however, could be directed against any

similar book, and we have no doubt that the

present work will satisfactorily achieve the aim

its authors had in view. Some suggestions for

H
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the improvement of future editions may not be

out of place.

\'ital statistics necessarily form the principal

medium through which the layman acquires a

knowledge of the prevalence of disease. The re-

marks on pp. 8-9 might be amplified with ad-

vantage. In particular the methods by which

corrections for the age and sex constitutions of

different populations are made can be readily ex-

plained to an intelligent reader, and such an

explanation would enable him to avoid many fal-

lacies in comparing mortality rates.

(2) This translation of Besson's well-known

treatise forms a notable addition to the list of

text-books on bacteriology available to the

English student and laboratory worker, and we
may say at the outset that Prof. Hutchens has

admirably performed the undoubtedly difficult

task of translating and emendating a foreign text-

book in such a manner as to render it palatable

to the English reader. The translator, while

adhering closely to the French text, has wisely

decided to reproduce the sense rather than the

letter of the original, with the result that the text

betrays little or no sign of its foreign origin. The

present translation has been made from the last

French edition, which appeared in 191 1, and con-

sequently numerous additions have been made by

the translator so as to bring the matter up to date.

The most extensive of these additions are the

chapters embodying recent work on the relation-

ships of the Gaertner-Paratyphoid group of

bacilli, to which subject English writers have

made important contributions, also on the work

of the English Royal Commission on Tubercu-

losis, in which Prof. Hutchens formerly partici-

pated. The chapter on the microscope has also

been entirely rewritten and contains a most com-

plete account of the working of the modern micro-

scope, including the principle of dark-ground

illumination and its practical applications.

Besides these major additions to the French

original, there is scarcely a page of the text which

does not bear evidence of the work of the

emendator. This generally takes the form of

bracketed paragraphs or footnotes, which the

translator has interpolated where the views of the

French author, or the French school generally,

happen to conflict with current English or German

opinion. By the advanced laboratory worker

these interpolations will be readily appreciated,

but it is possible that the student may become

bewildered by the multiplicity of these interpola-

tions, which not infrequently contain opinions at

variance with those of the French author. Short

of rewriting the whole book, however, such de-

fects are, of .course, inevitable, and it is to be
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hoped that the translator, with the experience he

has now gained, may see his way to compile an

equally comprehensive and purely English text-

book, in' which greater scope for the exercise of

criticism would be available than is possible in

a work written at second hand. It is doubtful

whether the French original was really the best

foundation on which to build an English text-book.

The English mind is essentially practical, and

there is no doubt that many of the methods so

minutely described by the French author and

many of the complicated media recommended for

the isolation of various micro-organisms are either

antiquated, superfluous, or unworthy of mention.

The arrangement of the matter in the book may
justly be considered a model, and the prominent

headings of the various sections are most helpful

to the reader.

The book is well bound and beautifully printed,

and the illustrations are excellent. The only im-

portant misprint we have noticed is the curious

but consistent employment of " an " before such

words as "homogeneous," "herd," and "horse." J
• • • IAs a most comprehensive treatise on bacteri- w

ology, we can confidently assert that Dr. Besson's

book in its English dress has unique claims on

English workers in bacteriology.

(3) The great merit of this monograph rests on

the important contributions which the authors

have made during the past four years to our

knowledge of the etiology of Johne's disease.

This disease is one which affects cattle (and

possibly also sheep and goats) in various countries,

and it is only recently that serious attention has

been directed to it in Great Britain. The chief

pathological lesion in affected cattle is an irregular

thickening of the bowel, generally in the neigh-

bourhood of the ileo-caecal valve, and the symp-

toms to which this lesion gives rise are chiefly

diarrhoea and extreme emaciation. The disease

leads to serious economic loss, and the name by

which it goes in this country is that of Prof. Johne,

of Dresden, who in 1895, in conjunction with Dr.

Frothingham, first directed attention to the pres-

ence of acid-fast bacilli in the thickened intestine.

For many years all attempts to cultivate these acid-

fast organisms on artificial media either failed

entirely or the cultures that were obtained irom

the lesions proved to be incapable of reproducing

the disease in experimental animals. In 1910

Dr. Twort and Mr. Ingram started an investiga-

tion of this question and ultimately succeeded in

obtaining a growth of the organism on an egg-

medium in which killed tubercle bacilli were in-

corporated. Later it was found that the addition

of killed Timothy grass bacilli, or glycerine ex-

tracts of these bacilli, gave equally good results.
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These experiments have been repeated and con-

firmed by other workers.

Further, attempts to reproduce the disease by

inoculation of artificial cultures have been suc-

cessful. The authors have also carried out a

considerable number of experiments with the view

of obtaining: a preparation of Johne's bacillus

suitable for diagnostic purposes on the same lines

IS those on which the tuberculin test is at present

.ipplied. The results have been distinctly encour-

aging;, and we maj' express the hope that lack of

lands may not impede the further effective prose-

cution of the author's researches. The book has

been very carefully written throughout, and con-

cludes with a valuable bibliography. To all scien-

tific veterinarians and stockbreeders this mono-
graph may be heartily recommended.

MATHEMATICAL TEXT-BOOKS.
(i) Elementary Algebra. By C. Godfrey and

A. W. Siddons. Vol. ii. Pp. xi 4- 227-530 +
xlvi. (Cambridge University Press, 1913-)

Price 25. 6d.

(2) Four-Figure Tables. By C. Godfrey and
A. \y. Siddons. Pp. 40. (Cambridge University

Press, 1913.) Price gd. net.

(3) Papers Set m the Mathematical Tripos, Part

I., in the University of Cambridge, 1908-1912.

Pp. 70. (Cambridge University Press, 1913.)

Price 2s. 6d. net.

(4) Elementary Experimental Dynamics for

Schools. By C. E. Ashford. Pp. viii + 246.

(Cambridge University Press, 1913.) Price 4s.

(5) Mathematics, Science, and Drawing for the

Preliminary Technical Course. By L. J. Castle.

Pp. vii-i- 149. (London : George Routledge and

Sons, Ltd., 1913.) Price is. net.

(6) Nomography, or the Graphic Representation

of Formulae. By Captain R. K. Hezlet. Pp.

iv-i-54. (Woolwich: Royal .Artillery Institu-

tion, 1913.) Price 2X. 6d.

(7) The Principles of Projective Geometry Applied

to the Straight Line and Conic. By J. L. S.

Hatton. Pp. x-(-366. (Cambridge L^niversity

Press, 1913.) Price lox. 6d.

(i) ' I ""HE second volume of this treatise, which

J. is intended to include as much as the

pupil of average ability will assimilate in a full

school course, opens with a treatment of indices

and logarithms. The next two chapters deal with

variation of functions of one or more variables.

This is followed by harder equations, surds, pro-

portion, and progressions. The next four chapters

contain an excellent introduction to the differential

and integral calculus. Although confining them-

selves to \ery simple functions, x-, x^, i /.v, the
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authors have illustrated all the important ideas of

the subject. The educational value of such work
as this is very great, and we have little doubt

that in a few years' time it will be accepted as

a regular part of the non-specialist course. This

and the chapter on progressions are the outstand-

ing features of a book which is admirable through-

out. An appendix is added containing such parts

of the subject as are still required by various con-

servative examining bodies, but which the authors

hope further reform will soon render unnecessary.

There is an excellent set of test papers.

(2) We welcome the issue of this set of four-

figure tables chiefly on account of their low price.

Now that their use has become so general, it is

important that students should be able to procure

them in an inexpensive form. There is little to-

note in regard to their contents, which include, in

addition to squares, square-roots, reciprocals and

logarithms, the usual trigonometrical tables. In

our opinion it is unfortunate that the table of

logarithms is not placed at the beginning. Coming
as it does at p. 22, some time will always be lost

in finding it. The arrangement of the table of

square-roots is new and distinctly ingenious ; for

instance, opposite to 42, printed one below the

other are the numbers 2049, 6481, thus making
it impossible for the pupil to take the square-root

from the wrong page.

(3) This collection of papers, set under the new
regulations for the first part of the mathematical

tripos, besides being of use to undergraduates at

Cambridge, is interesting as showing the change

in character of the work required from candidates

for honours since the abolition of the order of

merit. The ten-minute conundrum has now prac-

tically disappeared, and its place taken by more

practical and straightforward questions. With

the exception of some electricity and optics, there

is practically nothing that the capable specialist

would not be able to do on leaving school, and the

course, therefore, suits not only those who are

intending to take up research work, but also

those who will afterwards turn to mechanical

science, engineering, or physics.

(4) The use of a trolley and inclined plane has

done much to smooth away the difficulties from

the path of those who attempt an experimental

introduction to dynamics. Most teachers now
agree that it is unsatisfactory to allow the ordinary

student to confine himself to a theoretical treat-

ment. Mr. Ashford quotes from Thomson and

Tait's standard treatise a remark that "Nothing

can be more fatal to progress than a too confident

reliance on mathematical symbols, for the student

is only too apt to consider the formula, and not

the fact, as the physical reality." And he has set
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himself the task of devising a course which should

guard the student against this danger. Illustra-

tions are drawn from practical engineering, steam-

ships, aeroplanes, motor-bicycles, turbines, &c.,

which should convince the reader of the real

utility of mechanics, and arouse and preserve his

interest. Text-books such as this do much to

advance the cause of elementary mathematical

education by enlarging the mental horizon of the

student, and giving him a sound knowledge of the

fundamental ideas, such as mass, force, energy,

momentum, &c., without which any substantial

progress is impossible.

(s) This course of practical arithmetic, geo-

metry, and mechanics is written for first-year

students taking a technical course, and is intended

to occupy rather more than a hundred hours. The
first forty pages deal with fractions, decimals,

ratio, percentage, and graphs; the next sixty with

the mensuration of the triangle, circle, and simple

-solids; and the remainder with the principle of

the lever, centre of gravity, and the measurement

of work. The examples are numerous, simple,

and practical.

(6) This small pamphlet gives an account of a

graphical method for facilitating numerical calcu-

lations required in connection with comparatively

complicated formulae occurring in scientific and
engineering work. Although disclaiming any

originality for the methods he gives, the author

points out that as yet they have received little or

no attention from English writers. The theory is

not difficult, but those whose mathematical know-
ledge is small will find it easy to master the

practical procedure if they study the examples

which are worked out in great detail, although

they may consider the nomenclature rather alarm-

ing.

(7) There are few subjects which depend so

much on the personality of the teacher for their

success, and the interest they arouse in the student,

as geometry. And this applies even more to its

higher branches than to the elements. A care-

fully-chosen course on projection and homography
not only stimulates the mind of the pupil by the

power and generality of its root ideas, but also

induces an enthusiasm which ensures a remark-
able rapidity of progress. There are two distinct

methods of procedure open to the teacher. On
one hand, he may base his work on an analytical

foundation, thus making use from the start of

imaginary and ideal elements, and so establish-

ing the validity of general projection and the

principle of continuity. Properties of homography
and involution, and the idea of a one-to-one corre-

spondence, also admit of valuable illustrations from
analysis. Or, on the other hand, he may restrict
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himself to the methods of pure geometry, and

exclude imaginary elements until, at an advanced

stage, they emerge from the consideration of an

overlapping involution. In "the treatise before us

the author has adopted the latter method, which

we are inclined to think is rather more diflficuli

for the ordinary student. Its contents form a

very comprehensive account of the projective geo-

metry of lines and conies up to the standard of a

university honours degree. The author writes

clearly, and has brought together an extremely

interesting collection of properties ; the excellence

of the diagrams calls for special notice. We do

not hesitate to say that those who use this book
will gain a sound knowledge and appreciation of

the principles of higher pure geometry.

OUR BOOKSHELF.
The Climate and Weather of San Diego, Cali-

fornia. By F. A. Carpenter. Pp. xii + ii8-i-

plates. (San Diego : Chamber of Commerce,
'913-)

An excellent little book on the climate and weather
of San Diego, South California, has been prepared
by the local officer of the weather bureau, and
published by the local chamber of commerce. The
book contains twenty-seven short chapters dealing
partly with San Diego town and bay, partly with
San Diego county, and partly with general factors

in weather and climate.

The characteristic feature of the climate is the

"velo" cloud, to which the place owes its com-
paratively low summer temperature, in spite of its

proximity to the tropics. (The latitude and longi-

tude might with advantage have found a place

at the beginning of the book.) The "velo" cloud
is a cloud of a low stratus type, which "veils " the

sun in the morning, and usually disappears with
the coming of the sea breeze in the afternoon.

On the average the sun shines on 356 days of

the year at San Diego, and the total rainfall is

under 10 inches; at times, therefore, rain is

earnestly desired, but we are told in illustration

of the importance of local signs in weather-fore-

casting that San Diego's best-loved priest used
to refuse to offer prayers for rain unless the wind
had been in the south for three days. The book
is eminently readable, and the statistical tables

have been infused with a human interest. E. G.

Petrographische Unterstichimgcn an Gesteinen des
Pohengebietes in Nord-Bohmen. By K. H.
Scheumann. Pp. vi + 607-776. (Leipzig:

B. G. Teubner, 1913.) Price 8 marks.

The latest number of the Ahhandlungen of the

Konigl. Siichsischen Gescllschaft der Wisscn-
schaften contains a memoir by K. H. Scheumann
on the Tertiary igneous rocks of the Polzen
district, in northern Bohemia. These rocks are

of the same age as those of the better-known
Mittelgebirge, farther west, and have the same
alkaline alhnities, though there is not the same
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great preponderance of basic tj-pes. In the neigh-
bourhood of Leipa occur numerous volcanic plugs
and necks, composed of various alkaline basalts

and trachydolerites, with tuffs of corresponding;
nature. In addition, dykes with a N.E.-S.W.
direction are met with throughout the whole
listrict. These have a wider petrographical

) inge, and are discussed at length by the author.
I he most basic rocks of this series contain 50 per
lint, of olivine, with melilite, biotite, hailyne,

ncpheline, &c. To this type the author gives the

name polzeniie, but it does not seem to differ

I ssentially from alnoite. From this extreme the
rocks range through melilite- and nepheline-
ija salts, haiiyne-basalts, and various trachy-

dt)lerites to phonolltes, the most acid term being
a trachytoid phonolite very rich in sanidine. The
silica percentag'e ranges from less than 30 to 58.

The whole assemblage of dyke-rocks is regarded as
a single series, derived from a common magma
by differentiation along definite lines. This con-
clusion is enforced by chemical analyses, fourteen
in number, which yield smooth curves when plotted

on a diagram. The author connects the differenti-

ation with progressive crystallisation in the
original magma, of trachydoleritic composition

;

and for a series of rock-types so related he pro-

poses the term pe.xitropic.

Elements of Water Bacteriology xvith Special
Reference to Sanitary Water Analysis. Bv
S. C. Prescott and C. E. A. Winslow. Pp.
xiv + 318. Third edition. (New York: John
Wiley and Sons, Inc. ; London : Chapman and
Hall, Ltd., 1913.) Price 75. 6d. net.

Attentio.v has been directed in these columns to

the previous editions of this work ; to the first on
July 7, 1904 (vol. Ixx., p. 221), and to the second
on November 5, 1908 (vol. Ixxix., p. 6). In view
of the important progress made during the last

five years in sanitary bacteriology, the authors
have thoroughly revised their work. Newer ideas

on the effect of temperature upon the viability

of bacteria in water are included ; the recent

recommendations of the committee on standard
methods are discussed ; the description of the

isolation of specific pathogenes from water has
been largely rewritten and much extended ; and a
new chapter on the application of bacteriology to

the sanitary study of shellfish has been introduced.

MctaUography. By Dr. Cecil H. Desch. Pp.

xi-t-431. Second edition. (London: Long-
mans, Green and Co., 1913.) Price 9s.

The first edition of this book was reviewed in the
l:r.sue of N.ATURE for January 5, igii (vol. Ixxxv.,

p. 301). In the present work the general plan

and arrangement of the first edition remain un-

changed, but the text has been revised, and the

most important results of recent investigations

have been incorporated. Imp>ortant changes have
been made in the treatment of the physical pro-

perties of alloys, and of the metallography of iron

,ind steel.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous conimiinicaiions.]

The Piltdown Skull and Brain Cast.

The discovery of the fragments of the Piltdown
skull has given rise to a problem of a new kind.
In all former discoveries of the remains of ancient
man the part of the skull actually found was intact,
or, if broken, a sufficient number of pieces were
recovered to render reconstruction an easy task. In
the case of the Piltdown skull, although the greater
part of the bony walls of the cranial cavity were
found, a large area of the forehead and along the
middle line of the roof of the skull are still missing.
The problem that has to be solved is : How much is

missing? The solution of the problem, as Dr. Smith
Woodward realised when he commenced his work of

Fig. I.—Occipital aspect of the brain-cast of the Piltdown skull as recon-

structed by Dr. Smith Woodward. The parts missing in the skull are

represented by vertical shading.

restoration, lies in the hinder or occipital wall of

the skull. The fragment which Dr. Smith Wood-
ward himself discovered gives a definite index to the

width of the right half of the occipital bone, and
also to the width of the hinder or occipital part of the

head.
It is clear, then, that the first step in the recon-

struction of the Piltdown skull must be an accurate

adjustment of the parts which enter into the forma-

tion of the occipital wall. If a mistake is made in

this initial step, then the error may become propor-

tionately greater as one proceeds towards the region

of the 'forehead. In my opinion. Dr. Smith Wood-
ward has made a grave mistake in his restoration of

the occipital region, and therefore the brain cast

which he obtained from his reconstruction—the basis

of Prof. Elliot Smith's preliminary note to the Geo-
logical Society—does not give an accurate representa-

tion of either the size or general form of the brain of

Piltdown Man.
The nature of the problem and the manner of its

solution will be made clear by the three accompanying
figures. Fig. i represents the occipital aspect of the
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brain cast obtained in Dr. Smith Woodward's recon-

struction ; Fig. 2, the same view in a reconstruction

of the sliuU made by the writer : Fig. 3, the same
view of a brain cast from the skull of an Australian

native, with a cubic capacity of 1460 cubic centi-

.spect from thi ruction of the skull by the

metres—rather a large skull for an .Australian native.

All three brain casts hav'e been arranged on the same
horizontal plane and drawn to the same scale. To
facilitate comparison, they have been placed within
squares of the same size. Throe vertical lines are

W" f

ne aspect of the brain cast from the skull of :

native—for comparison with figs, i and 2.

.Australian

represented—the middle and two lateral lines. The
lateral lines are 50 mm. apart from the middle line.

The leading principle which guides the task of
reconstruction is symmetry—the right and left halves
of the mammalian head and skull are approximately
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alike. When the test of symmetry is applied to tlie

occipital region of the brain cast from Dr. Smith
Woodward's reconstruction of the skull, it is at once
seen that there is a great ^egree of discrepancy
between the right and left halves ; the amount which
has to be added to the right half to make it ap-
proximately equal to the left is shown by the stippled
line in Fig. i. The discrepancy between the two
halves is even more marked when the right and left

halves of the lambdoid suture—the joint between
the posterior margin of the two parietal bones and
the occipital—are investigated.

The situation of corresponding parts of this suture
are represented on the right and left halves of the
recovered parts of the Piltdown skull ; Dr. Smith
Woodward has already recognised the presence
of thoie two parts of the lambdoid suture.
They are indicated on the three accompanying
figures as .\, B. Now on the left side of the
skull the lambdoid suture cuts the lateral line

50 mm. from the mid-line; on the right side it falls

20 mm. short of the lateral line ; to make the two
sides approximately symmetrical, the right lambdoid
suture has to be moved outwards until it occupies
the position A' B', shown in Fig. i. That degree
of error exceeds even the amount found in human
skulls deformed artificially or deformed by disease,

and points to an error in reconstruction. It will be
also seen that the right and left halves of the suture,

as indicated on the brain cast—the discrepancy is

even more marked on the reconstruction of the skull

—have a different inclination to the mid-line of the
reconstruction. It may be thought that all that is

necessary to obtain symmetry is to move the parts of

the right half outwards until the right and left halves
of the brain cast are approximately equal in size

;

when this is done, it will be found that marked
asymmetry of another kind is introduced. In
moving one part, all the other parts of the skull are
thrown out of place ; the task has to be recom-
menced from the first initial step.

In Fig. 2 I give a drawing of the brain cast ob-
tained when the parts of the skull are placed
together according to their structural markings.
There can be no doubt as to the middle line of the
occipital bone ; on its outer surface is clearly seen
the ridge which indicates the division between the

right and left halves of the neck. We may presume
in this primitive man that the neck was symmetrical.
The next point which has to be fixed definitely is the

middle line on the roof of the skull. .\t first I accepted

the middle line as fixed by Dr. Smith Woodward

—

an elevation on the outer aspect of the left parietal

bone—near its hinder upper angle—corresponding to a
wide depression which is to be seen on the inner aspect

of that part of the bone. I found it impossible to

obtain even an approximate symmetry of the right and
left halves of the skull in all my attempts at recon-

struction when I proceeded on this basis.

On comparing the corresponding regions of the

Piltdown and Neanderthal brain casts, it became quite

apparent that the markings of the middle line

—

which I had accepted from Dr. Smith Woodward

—

did not represent the middle line, but a region well to

the left of that line. The excavation or groove which
we had regarded as caused by ttie longitudinal blood

sinus—a channel passing along the roof of the skull

under the middle line—was not due to that struc-

ture, but to the well-marked elevations of the brain

on each side of the longitudinal sinus. These cerebral

elevations are clearlv marked in the brain casts of

Neanderthal man. In the skulls of all the higher
primates, the longitudinal sinus, near the hinder end
of the adjacent margins of the right and left parietal

bones, is marked by a narrow deep groove with dis-
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inct edges; on the margin of the upper angle of the

^'iltdown fragment the edge or margin of this groove
. .in be clearly recognised.

In Dr. Smith Woodward's reconstruction, therefore,

it is not only necessary to move the fragments of the

right side outwards ; the left parietal bone has also to

be moved outwards, or rather tilted upwards and out-

wards until it assumes a more vertical position, with the

marking of the sinus in the middle line. When that

is done, and the other parts correctly adjusted, the

brain cast assumes the form and size represented in

Fig. 2. I made many experiments to test other pos-
sible suppositions, but only when the fragments were
placed as in Fig. 2 could 1 secure symmetry, and at

the same time obtain all the anatomical markings in

their normal situations. The brain cast obtained from
this reconstruction displaces just over 1500 cubic

centimetres of water. Dr. Smith Woodward esti-

mated his brain cast provisionally at 1070 c.c. ; the

replicas of the brain cast which were distributed

displace 1200 c.c. of water; even if the reconstruc-

tion carried out by Dr. Smith Woodward is accepted,

and the right half is made approximately symmetrical
with the left, the brain of Piltdown man will be about
200 c.c. above his original estimate.

In my reconstruction two other peculiar features of

the original brain cast have disappeared. One is the

sharp bending inwards or kinking of the temporal
lobe of the brain ; the other is the position of the

foramen magnum—the opening in the base of the

skull for the exit of the spinal cord. In the original

reconstruction the lower margin of the occipital bone
was brought forwards so far in the base of the skull

that when a palate was articulated there was no
room left for the soft palate and pharynx. The cor-

responding basal parts of the brain cast are, of course,

also abbreviated.
I do not attach any high importance to actual brain

mass ; it is merely a rough indication of mental
power when applied to human brains. So far as
concerns the description of the actual markings of

the Piltdown brain cast given by my friend Prof.

Elliot Smith, I am in complete agreement, but so
far as concerns general mass and conformation, it is

clear, from his letter in Nature, October 2, p. 131,

that I am at complete variance. How far I am right
—to what extent I have made an error—remains to

be seen ; but the publication of these drawings and
observations will show that T have made every
rndeavour to arrive as near the tiuth as is possible
for me. .-V. Keith.
Roval College of Surgeons, Lincoln's Inn

Fields, W.C, October 4.

The Theory of Radiation.

In his letter published in Nature of October 9, Prof.
Maclaren has referred to my use of the concept of
a natural unit of angular momentum, and perhaps
a few explanatory remarks mav be useful, as the work
lias not been published in a journal devoted to physics.
The concept first appeared in my paper on the con-
stitution of the solar corona, published in the Monthly
Notices of the Royal .Astronomical Society in June of
last year. It was found that the energy frequency
ratios of the atomic systems, which were held to be
the origin of the main lines in the coronal spectrum.,
were always simple multiples of the quantity hJ2ir,

where h is Planck's constant. As these ratios were
nothing more or less than the angular momenta
of the atoms, the conclusion was forced upon me that
Planck's h could onlv be an angular momentum.

.\s was stated at the time, such an interpretation
removes much of the difficulty otherwise pertaining
10 the quanta theory, when expre'ssed in the usual
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way in terms of energy. It does not, of course, ex-
plain that theory, but merely renders it more intelli-
gible as a possibility, for it is not difficult to obtain
fair mechanical models of atoms the angular momen-
tum of which can only have a discrete set of values.
Prof. Maclaren, in his letter has, in fact, indicated
a very beautiful one by the help of the magneton,
which has a definite unit of angular momentum. It

is evidently possible to construct a system containing
multiples of that unit.

The more recent work of Dr. Bohr (Phil. Mag.,
July and September of this year) applies the same con-
cept to series spectra, but is dilferent in that it postu-
lates the angular momentum of an electron in the
normal state of the atom as exactly hJ2iT. For
example, the whole angular momentum of a neut/al
atom with five electrons is, on Bohr's theorv, 5/1 /27r.

But I had found it necessary in the paper cited above
that the value should be 2^h/2Tr. There is in this
respect a discrepancy between the two theories, which
is probably not serious, as Dr. Bohr has onlv calcu-
lated the series lines in hydrogen and in helium with a
single electron, and therefore charged. (The number
of electrons and its square are then identical.) The
real test of his theory will lie in its capacitv to account
for the usual spectrum of helium—a test which does
not appear difficult. For Dr. Bohr has concluded
that helium will not take a negative charge. The
ordinary spectrum must therefore come from the un-
charged atom in its passage between stationary states,

which are of a limited number, as there are only two
electrons. It does not appear that the helium spec-
trum can be obtained in this wav, but perhaps further
investigation will modify this conclusion. Until this

is done, the point raised by Prof. Fowler in a recent
discussion in N.wure, as to the apparent need for

keeping the Balmer and Pickering spectra of

"hydrogen" as two distinct series, has not been
answered.
But as Prof. Maclaren states, whatever be the fate

of this theory, the natural unit of angular momentum
seems necessary. It is inevitably suggested by any
atomic theory which now attempts to rest on a founda-
tion of electrons and a positive nucleus ; for its use
is not restricted to the applications already mentioned.
It is apparently the only ready means of explaining;

a type of spectral series w-hich the writer has found
recently to be of importance—a series in which the

cube roots of the wave-lengths have constant differ-

ences. J. W. Nicholson.
King's College, London.

Science and the Lay Press.

Many "lay" journalists will have welcomed the

comments in Nature of October 9 (p. 172) on the
" sensational paragraphs to the effect that Sir

Frederick Treves had announced at the Radium In-

stitute ' a complete revolution in the future of

radium.'" For the undue enthusiasm shown, the

Radium Institute is partly to blame. Sir Frederick
claimed credit on behalf of it for the discovery that

emanation was as valuable as radium in the treat-

ment of cancer, and when Mr. Pinch was describing

the good results obtained with emanation water in

the treatment of arthritis deformans he interpolated

the remark that this was something new in medicine.

Undoubtediv, too, the impression was created in the

minds of manv of those present that by utilising

emanation a gram of radium could be made to do
the work of several grams. While in the matter of

comment several newspapers fell into gross errors,

they did little more than translate into popular
language the sense of what was said.

Unfortunatelv in compressing what he had to say
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Sir Frederick Treves did not find it possible to show-

clearly in what exact respects the institute claimed to

have made an advance. I imagine his remarks were
intended to serve a double purpose—to explain the

part that radium can play in disease and to show
on what lines the institute had new information to

publish.

The conditions of lay journalism are such that the

reporter is usually forced to ostimatr the value of

claims put forward by considering the way in which

thcv are presented, coupled with the standing of the

speaker and of the institution that has given him a

platform. Several papers have made the experiment

of employing an expert in such matters, but on the

whole the results have been disappointing. It is to

be hoped that the episode, and your comments on it,

will act as a warning for future occasions, andthat
in communications to the lay Press men of science

will be more careful to pre-

serve a proper perspective

and to differentiate clearly

between new and already
well-known facts.

One of the Reporters
Present.

Behind the figure are placed his binnacle and
mirror galvanometer, with other emblems of his

services to industry and science. The memorial
is the work of Mr. A. McFarlane Shannan,
Glasgow, and, in the words of Prof. Perry, as a

faithful likeness and, what is more, as a work of

art, it does all that art could do in awakening the

emotions of re\ercnce and love felt by all who
came closely in touch with the great master.

At the unveiling ceremony, which took place

at II a.m., a letter from Lady Kelvin was read
expressing her regret at being unable to attend,

and after a short introductory speech by the

Lord Provost, Mr. Birrell began his address. He
referred to William Thomson's early life and
training in Glasgow, and traced his close and

r

THE GLASGOW
MEMORIAL TO LORD

KELVIN.

T N May, 1908, in re-
-»• sponse to a widely
expressed opinion that a
memorial should be
erected to Lord Kelvin, a

meeting was called by
the Lord Provost of

Glasgow to consider the

matter. This gathering,
representative of the city

and west of Scotland, re-

solved to mark in a fit-

ting and permanent form
its sense of the manifold
benefits which Lord Kel-
vin's researches and
discoveries in physical
science, and his patient

application of the same
to the common uses of

man by sea and land,

have conferred upon the world, by establishing
a worthy memorial of him in the city where he
lived and laboured.

The desire thus expressed was amply accom-
plished on Wednesday, October <S, in the presence
of a large and distinguished assemblage, including
many veterans of science trained under Lord
Kelvin, and leaders in other departments of life,

when the unveiling of the memorial statue was
performed by the Rt. Hon. Augustine Birrell.

K.C., M.P. , Lord Rector of Glasgow L^niversity.

The statue stands in Kclvingrove Park, at the base
of the hill on which the University is built, facing
S.E. towards the river Kelvin and the city. It

represents Lord Kelvin seated with his familiar
green book and pencil in hand, in a character-
istic attitude as when at work on some problem.
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Clay Model ot Statue of Lord Kelvingrove >'ark, Glasgow. Sculptor, Mr. A. McF. Shannan.

life-long connection with the University, begin-
ning as student, and ending its first stage as the

author of original memoirs at the age of eighteen.

Then came the eventful interlude at Cambridge,
and Mr. Birrell genially recalled how Thomson's
originality proved his undoing in the competition

for the Senior Wranglership, and how " the

ancient and eternal wrongs of the examination
room " were mitigated later when Parkinson,
despite his pace, was second Smith's Prizeman.
Cambridge over, he returned to Glasgow to the

professorship of natural philosophy, " a chair

which he occupied and illuminated for half a
century." In closing the review of Lord Kelvin's

work in Glasgow as student, as investigator, and
teacher, the Lord Rector added that he had said

enough, and far more than was necessary, to prove
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that before all other cities, and above all other
places, Glasgow is the city and the place for a
statue of Lord Kelvin. Men like Lord Kelvin
were seldom solitary voj'agers, but rather leaders
uf a great company of thinkers and experimenters
labouring to lighten the burden of suffering

humanity. .\s a practical inventor as well as

.1 thinker his claims appealed to all, and would
lontinue to do so. It was therefore with pride

and joy and confidence that he asked the City of
' ilasgow, for all time to come, to take good care
lit a beautiful memorial of a truly memorable man.

Principal Sir Donald MacAlister, in moving a

vote of thanks to ?v[r. Birrell, said that the Lord
Rector had performed the ceremony with his ac-

customed felicity, and had worthily expressed the
homage of the city and L'niversity to one of its

brightest ornaments. In the name of the sub-
scribers, Prof. S. P. Thompson moved a vote
of thanks to the sculptor ; this was seconded by
l^rof. Perry, and Mr. .Shannan replied.

At the luncheon following on the unveiling of

the statue to Lord Kelvin the toast, "The Memory
nf Lord Kel\in,"was proposed by the Rt. Hon.
\rthur James Balfour, M.P.
Mr. Balfour dwelt upon Lord Kelvin's happy

ombination of great gifts, making him at once
the greatest master of theor\' and a leading spirit

in every department of practical affairs. His
services to mankind, as man of business, inventor,

teacher, investigator of the great problems of

the universe, in order more and more to raise the

material condition of mankind, rank him as

greatest of the great group of physicists

who have paved the way for the .scientific revolu-

tion in the midst of which we are living. Lord
Kelvin's want of sympathy with those latter-day

speculations to which his own labours led up was
not the imperviousness to ideas which comes of

mental inertia. But what he would accept from
other men depended at the moment upon the

intense inner life that he led, which concentrated
his attention upon certain lines of investigation,

and made him almost oblivious of what was going
on outside the current of his own thought. Great
in knowledge, great in achievement, yet in him-
self the most modest, the most eager, the most
childlike—in the good sense of the word—of men,
his record had never been surpassed in the whole
annals of phvsical science.

THE PREHISTORIC SOCIETY OF EAST
ANGLIA.

""PHE members of the Prehistoric Society of
•- East .-Xnglia are to be congratulated on the

systematic manner in which thev are studying the

properties of flint, with special reference to the

identification of human workmanship. In the
latest part of their proceedings ^ Dr. W. Allen

Sturge discussess the patina of flint implements,
and concludes that it is produced entirely by ex-

posure on the surface. Permanent burial appears
not only to retard, but even to prevent, patination.

1 Proceeding's of tlie Pretiisf^Tic Society of East Anglia, loio-ii, 1011-12,
vol. i., pt. ii. <I ondon : H. K. Lewi,, ,012.)

Mr. J. Reid Moir describes some experiments
on the chipping of flints, and attempts to show
that the flaking of a margin by natural causes is

comparatively irregular, while the blows directed

by man to produce such flaking are at definite

angles with much regularity. He also demon-
strates that flakes produced by natural pressure

often exhibit a bulb at each end. Mr. F. N.
Haward follows with additional notes on the

chipping of flints by natural agencies, and con-

cludes that much can be accounted for by move-
ments in the ground. He instances particularly

the chipping due to the creeping motion of gravel

at the top of pipes in the chalk.

."Vmong descriptive papers may be specially

mentioned that by Mr. J. Reid Moir on the much-
discussed human skeleton discovered by him in a

srlacial deposit at Ipswich. Though interesting,

it is by no means convincing in its argument that

the skeleton lay in undisturbed ground ; and the

difficulty in believing that the human being in

question lived before the deposition of the boulder

clay is further enhanced by the report of Prof.

.\. Keith, who finds that there is no essential

difference between this skeleton and that of a

modern civilised man.
There may also be differences of opinion about

the supposed flint implements, described by Mr.
W. G. Clarke, from the basement bed of the

Norwich Crag, in Norfolk; but Dr. Sturge's

elaborate paper on Mousterian and other late

Palaeolithic flint implements from superficial

deposits in East .\nglia will be accepted without

hesitation, and is all the more welcome from the

abundance of French specimens which the author

is able to select for comparison from his own
cabinet. All the papers are well illustrated, but

this one by Dr. Sturge especially so; and the

only fault we have to find with them is their

frequent diffuseness. A more concise and system-

atic mode of expression might be adopted in future

with advantage.

NOTES.
-An extra meeting of the Chemical Society will be

held at Burlington House, Piccadilly, W., on Thurs-

day, October 23, at 8.30 p.m., when the Ladenburg

Memorial Lecture will be delivered by Prof. F. Stan-

ley Kipping, F.R.S.

A LECTURE will be given under the auspices of the

Swedenborg Society at the rooms of the Society of

British .-\rtists, Suffolk Street, on the evening of

November 19, by Prof. W. B. Bottomley, of King's

College, London, on Swedenborg's doctrine of the

origin of life. Sir W. F. Barrett, F.R.S. , will occupy

the chair.

The High Commissioner of the Federated Malay

States has notified that, in consideration of the import-

ance of the London School of Tropical Medicine to

the Government, a sum of 5000/. has been voted as a

contribution to Mr. Austen Chamberlain's appeal for

ioo,oooJ. for the endowment of the school. The grant

was made bv the Legislative Council on the repre-
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sentation of unofficial members. Mr. Chamberlain's

funil now amounts to 70,000!.

.\ DISCOVERY of arctic land, which, when further

investigated, will add an important feature to even a

small-scale map of the north polar region, is reported

by The Times correspondent in St. Petersburg. It

appears that Capt. VVilkitsky, in command of two
Russian surveying ships off the north Siberian coast,

has been working northward and westward from

Vladivostok and Cape Dezhnev, and was brought to

a stop by ice off Cape Chelyuskin. Proceeding north-

ward in an attempt to turn the barrier, he came upon
land—an eastward-facing coast—extending in a direc-

tion roughly north-north-west from 78° to 81° N.,

over a distance of 200 nautical miles. He was forced

to return, and has sent his message from Fort St.

Michael, in .\laska. The existence of land of such

extent as is indicated at once suggests an interruption

in the polar circulation, goes far to account for the

habitually ice-bound condition of the Kara Sea to the

south-west, and of the waters off Cape Chelyuskin
itself (which must apparently be separated from the

new land by a strait only some forty miles wide),

and may be taken to bear upon the distinct northerly

trend of the drift of Nansen's ship, the Fram, which
appears in the charts between lats. 1 10° and go° E.

If the new land really terminates in Si° X., it may
be added that the Fram easily missed it, being fullv

three degrees more northerly.

Mr. Triman H. Aldricii, of Birmingham, .Alabama,

has presented his entire collection of recent shells,

about 20,000 named species, to the museum of the

Geological Survey of Alabama. The series includes

not only .Mr. Aldrich's gatherings and the results of

exchanges during more than fifty years, but several

large private accumulations which were purchased
entire, notably the Pike Mauritius series, the Jones
Bermuda and Nova Scotia shells, and the Parker
cabinet of about 5500 listed species. The Aldrich
collection is particularly rich in operculate land shells

and includes many types. About 1500 books, concho-
logical and other scientific works, accompanied the
gift. Mr. .\ldrich has already proved himself a
generous friend of the museum. Three vears ago he
gave all his duplicate shells, some 250,000, fine

specimens ; and the very rich set of Tertiarv inverte-

brate fossils is largely due to him. His cabinet set

of these fossils, one of the finest in the world, was
acquired by the Johns Hopkins Universitv of Balti-

more.

A STRIKING and impressive instance of the benefits

conferred upon the human race by developments of

modern science was provided by the occurrences in

connection with the disastrous fire which destroyed
the British steamship VoUunio in mid-.Atlantic last

week during a heavy gale. The passengers and crew
numbered 657, and it is known that 521 have been
saved. .\11 the survivors on board the ship when the
vessels arrived which responded to the Voltiirno's

wireless telegraphic call for help were saved. The
Cunard Ijner Carmaiiia received the first news of the
fire, and immediately use was made of her wireless
installation to send the cry for help far and wide, with
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the result that ten steamships were able to render aid.

The 521 survivors thus owe their lives primarily to

wireless telegraphy. Among the rescuing vessels was
an oil-tank steamer, the Narra^ansett, which by dis-

charging two large streams of oil, moderated the

troubled waters and assisted in the work of rescue by

enabling small boats to approach the burning vessel

with less danger. A passenger on board the Car-

mania says, in The Daily Mail, that within five

minutes after the commencement of the discharge of

the oil, the sea for a hundred yards away from the

Narragansett and towards the VoUurno became abso-

lutely calm, apart from a slight roll.

The death is announced, in his seventy-eighth year,

of a distinguished American astronomer, Rear-Admiral

John R. Eastman. In his boyhood he lived on a farm

in New Hampshire, and attended only a public

elementary school, afterward supporting himself by

teaching until he entered Dartmouth College, where

he graduated in 1862. After serving for a few years

as an assistant at the U.S. Naval Observatory, he was
appointed in 1865 professor of mathematics in the

U.S. Navy. He retired in 1898 with the rank of

captain, and was promoted in 1906 to that of rear-

admiral. He was engaged for many years in astro-

nomical observation and research, the bulk of his

published work appearing in the annual volumes of

the Government Observatory. He prepared and

edited the Second Washington Star Catalogue, con-

taining the results of nearly 80,000 observations at

the Naval Observatory. He was the author of "Tran-
sit Circle Observations of the Sun, Moon, Planets,

and Comets," published in 1903. Rear-Admiral East-

man was the first president of the Washington
Academy of Sciences.

The death is announced of Sir John Batty Tuke,
formerly M.P. for Edinburgh and St. Andrews Uni-

versities, at seventy-eight years of age. From an

obituary notice in Tuesday's Times we learn that Sir

John Tuke was educated at Edinburgh Academy and
University. On taking the degree of M.D. he went

out to New Zealand, where he was civil practitioner

in medical charge of a wing of the 65th Regiment.

On returning to Scotland in 1863 he began practice

in Edinburgh. For some time he was assistant

physician at the Royal Edinburgh Lunatic Asylum.

and in 1867 was appointed medical superintendent of

the Fife and Kinross District Lunatic Asylum. He
returned to Edinburgh in 1S73, and was associated

with the late Dr. Smith and Dr. Lowe in the manage-
ment of Saughton Hall Asylum, which he continued

to direct until a few years ago. He was president of

the Medico-Chirurgical Society and of the Neuro-

logical Society of the United Kingdom. He held the

honorary degrees of D.Sc. (Dublin), LL.D. (Edin-

burgh),' and LL.D. (St. Andrews). In 1895 Tuke
was elected president of the Royal College of

Physicians, Edinburgh, and in 1898, his last year of

office, received the honour of knighthood. Two years

later he succeeded the late Sir William Priestley as

member of Parliament for Edinburgh and St. .Andrews

Universities. He retired from Parliament in 1910,

and was succeeded bv Sir Robert B. Finlav. Sir
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John Batty Tuke will long be remembered as a great

authority on the cnre and treatment of the insane.

He gave himself to work hard at the problems which

ihese cases present; and he deserved, and attained,

I very high place in his profession, not only by his

practice, but by his writings.

The Right Hon. James Stu.art, formerly professor

of mechanism and applied mechanics in the Univer-

sity of Cambridge, died on Sunday, October 12, in

his seventj'-lirst year. Mr. Stuart's early education

was parti)' private and partly at the Madras College,

St. Andrews. Thence he proceeded to the University

of that city, where he graduated in 1861, and in the

following year he won a minor scholarship at Trinity

College, Cambridge. In 1864 he was elected to a

foundation scholarship at Trinity, where in 1866 he

ijraduated as Third Wrangler. He was elected a

fellow of his college in 1867. The University Exten-

sion movement sprang from Mr. Stuart's interest in

the education of women. He undertook in 1867 to

deliver a course of lectures on astronomy to women
teachers. The result was a number of invitations to

lecture to working-men. By 1871 he had worked out

a scheme of extension lectures, and the University of

Cambridge was induced to give definite shape to his pro-

posals. To-day something like a thousand courses of lec-

tures are organised annually, and more than a hundred

thousand persons benefit by the teaching. In 1875

Stuart was elected the first professor of mechanism
and applied mechanics at Cambridge, and was chosen

a member of the University Council. During the

next ten years his energies were largely devoted to

the founding of the mechanical workshops in which

his teaching was carried on, and to the establishment

of the mechanical science tripos in the University.

Prof. Stuart entered the House of Commons in 1885,

and was a member of the London County Council

for many years. In 1889 his absorption in party

politics in London led him to resign his professorial

chair at Cambridge, after a successful tenure of

fourteen years. In 1909 he was sworn a member of

the Privy Council; and in 1898-1901 he was rector of

St. Andrews University.

Mr. Percival Marshall is to be congratulated on

the success of the fourth biennial Model Engineer

Exhibition at the Royal Horticultural Hall. Here

:ire collected together not only models of all kinds of

professional make, together with their parts and tools

Liitable for their construction—good and not unduly

xpensive—but the work of a large band of amateur

workers is exhibited also. No better evidence could

be afforded of the stimulus which has been given to

latent talent by The Model Engineer, now issued

weekly, which Mr. Marshall was enterprising enough
to found fifteen years ago, and also by the numerous
societies and clubs which have come into existence,

with this newspaper as a medium of communication.

The admirable working drawings of models for

which The Model Engineer has been so well known
liave had a valuable educational effect ; and whether
the immediate stimulus has been the desire to make a

kite, a hydroplane, some kind of engine, or a wireless

<et, for the mere enjoyment of the thing or with the
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hope of obtaining one of the prizes for model work
which the paper or the societies or clubs offer is a
small matter, the educative process is carried out on
attractive lines, and more serious study is encouraged.
It is not possible in the available space to refer to

individual exhibits of the amateur class, but reference

may be made to the "horophone" or wireless receiv-

ing set designed for receiving the time signals from
the Eiffel Tower or from Norddeich, mainly with the

object of commenting on the fact that Greenwich time,
now the time-basis of practically the whole civilised

world, is sent out daily by Germany and France to

Europe and the North Atlantic, while this country sits

idly by accepting for its shipping the invaluable aid

given freely by its two neighbours.

In connection with the Fourth International

Botanical Congress to be held in London in 19 15, a

preliminary circular has been issued on behalf of the

organising committee. The previous congress, held

at Brussels in May, 1910, decided, on the invitation'

of the Ro3'al Society of London, that the ne.xt meet-
ing, in 1915, should be held in London. At a general

meeting of British botanists, held in London in March,

1912, an organising committee was elected, and sub-

sequently an executive committee A number of dis-

tinguished patrons of botany were also invited to lend

their support to the congress. The organising com-
mittee consists of three presidents—Sir David Prain,

Prof. F. O. Bower, and Prof. A. C. Seward—the

following vice-presidents : Prof. I. Bayley Balfour,

Mr. W. Bateson, Dr. F. F. Blackman, Sir Francis

Darwin, Prof. H. H. Dixon, Mr. G. C. Druce, Prof.

J. B. Farmer, Mr. A. D. Hall, Dr. W. B. Hemslev,

Dr. R. Kidston, Prof. F. W. Oliver, Mr. R. L.

Praeger, Miss E. Sargant, Dr. D. H. Scott, Mr.

A. G. Tansley, Prof. S. H. Vines, and Mr. H. W.
Wager ; and a list of members which is fully represen-

tative of British botany. Sir Frank Crisp is treasurer.

Dr. A. B. Rendle general secretary, and Dr. Otto

Stapf foreign secretary. The congress will meet
from May 22 to May 29, 1915, and its work will

include the various branches of botanical science,

together with certain matters connected with nomen-
clature and bibliography left over from the previous

meeting. The official language of the congress will

be English, but any language may be used in the

discussions. Member's subscription is fifteen shil-

lings, and ladies accompanying members may attend

the meeting and excursions on payment of ten

shillings each. Particulars of meetings, discussions,

excursions, &c., will be issued later. As it is esti-

mated that the sum of loool. will be required to

defray the expenses of the congress, the executive

committee have decided to raise a fund for the purpose,

and an appeal has been issued to British botanists

and those interested in the science in Great Britain.

The Hull Municipal Museum, under its curator, Mr.

T. Sheppard, continues to increase its collections.

Recent additions include a fine bronze palstave lately

found at Kirkella, the outfit of a Yorkshire clog-sole

maker, a curious ancient wooden nut-cracker repre-

senting a human head, Saxon bronze brooches dis-

covered at Hornsea, a fine collection of early jewel-
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lerv and old firearms, while a large series of

ethnographical objects from Nigeria, acquired by Mr.

M. S. Cockin, has been deposited. The excellent and

well-illustrated progress reports issued by the curator

might with advantage be studied by other museum
authorities as a means of popularising their collections.

The most important contribution to the October

issue of Man is a paper by Prof. Flinders Petrie

describing a series of the earliest perfect tombs dis-

covered at the great cemetery of Tarkhan, forty miles

south of Cairo. Two of them date from the time of

King Zet, in the middle of the first dynasty. This

series of interments was found absolutely undis-

turbed, and contained burials of the contracted form,

the head lying north, the face east, on the left side,

and accompanied by some small pottery and gazelle

bones. In the tomb walls are two slits, through

which it was believed that the food offerings reached

the dead. Some 600 skeletons have been unearthed,

those of the females being homogeneous, while the

males fall into two groups, indicating that from pre-

historic times there had been a slow intermixture

of the dynastic race with the indigenous peoples.

Since 191 i the Cambrian Archaeological Society has

been engaged on the excavation of a Roman fortress

in Mid Wales—Castell Collen, "the fortress of the

hazel trees," close to Llandrindrod Wells. So far, a

granary, the principia or headquarters building, and

the house of the commandant have been unearthed.

The place, from the evidence of coins and pottery,

seems to have been occupied from the end of the first

century to the close of the third, century a.d. Among
the discoveries are a bronze scabbard-scape of late

Celtic work, a dolphin-shaped scabbard attachment

of bronze, a silver ring with the motto "Amor
Dvlcis," and an intaglio with a Roman horseman
riding down a barbarian. Much work remains to

be done, and contributions are invited by Mr. C.

Venables Llewelyn, Llysdinain Hall, Newbridge-on-
VVye.

The first report of the Eugenics Record Office of

Cold Spring Harbour, Long Island, New York, was
issued in June last by the superintendent, Mr. H. H.
Laughlin. It contains an interesting account of the

way in which the work of the ofifice is organised, and

of the elaborate card system which has been adopted

for indexing the extensive collection of data in

process of accumulation. The practical work of the

office has three aims : (i) to collect and analyse family

records for the purpose of studying heredity
; (2) to

organise courses for the training of the " field

workers " to be employed in the collection of data

;

(3) to advise concerning the eugenical fitness of pro-

posed marriages. For funds the office is principally

indebted to Mrs. E. H. Harriman, but Mr. J. D.
Rockefeller has also made generous contributions in

providing for the salaries of five "field workers" and
for the publication of memoirs and half the cost of

the training class.

Major Greig gives an account of the present

incidence of enteric or typhoid fever in India in a

paper contributed to the All-India Sanitary Confer-
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ence in Madras, 1912. The disease has greatly

declined, as the following figures show :—Average
admission per 1000 in 1895-1904, 223, in 1910, 4'i;

constantly sick per 1000 in 18^-1904, 331, in 1910,

o'9i ; deaths per 1000 in 1895-1904, 562, in 1910,

o'62. The factors concerned in this decline are

(a) segregation of the convalescent enteric patient

until he is proved to be free from infection, (b) the

elimination of the chronic carrier, (c) inoculation,

(d) general sanitary improvement.

The curator's report of the Otago University

Museum for 1912 records the definite transfer to the

university of the Hocken library—consisting, it may
be remembered, of a valuable collection of books,

pamphlets, manuscripts, plans, and pictures relating

to the history of New Zealand and the Maoris. Some
idea of the size of the library may be gleaned from

the statement that the printed catalogue of the

bound books runs to several volumes.

A DISCOVERY of special importance in connection

with the problem of the homology of the mammalian
auditory ossicles is recorded by Mr. R. W. Palmer,

University College, Reading. In dissecting the

auditory region of a foetal Australian bandicoot

(Perameles) it was found that the ossicles and car-

tilages lie freely in a hollow of the thin dentary bone

of the lower jaw, and comparison of their position,

form, and relations with the corresponding region

of the skull in certain Triassic anomodont reptiles

renders it practically certain that the mammalian
malleus represents the articular bone of the reptilian

lower jaw, while the incus of the mammal corresponds

to the quadrate of the reptile and the tympanic to the

angular element of the jaw. The paper is published

in the Anatomischer Anzeiger, vol. xliii., p. 512.

We have received from the publishers (Herren R.

Friedlander und Sohn, Berlin) five parts, 34-38, of

"Das Tierreich," edited by Dr. F. E. Schulze. These
parts deal respectively with the butterflies of the

family Amathusiidse, the rhabdocelid turbellarian

worms, the pteropod molluscs, the cacilian am-
phibians, and the molluscs of the group Soleno-

gastres ; and the mere fact that the second of these

(No. 35) comprises no fewer than 484 pages of text,

coupled with the large number of parts already

issued, gives some indication of the voluminous nature

of the work. To how many parts it is expected to

run we have no clue, but it may be mentioned that

mammals and fishes are not touched in any of those

already issued. Each part being separately paged,

the entire work can be arranged in such order as

may be best suited to the needs of individual students.

So far as we can judge, the parts before us, which,

like the rest, are by specialists in their respective

subjects, maintain the high standard of their pre-

decessors. As might have been expected in a work
by different authors, the style of treatment is by no

means uniform
; the diagnoses of the species and

groups being in some instances models of concise-

ness, while in others they tend to undue prolixity.

The attention of "zoological recorders" may be

directed to the fact that a new generic name is pro-
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posed on p. 17 of the part on Solenogastres, which

may be an indication that others occur elsewhere in

this invaluable work.

The report of the Meteorological Committee for the

year ended March 31 differs from its predecessors in

at least one important respect, viz. the omission of

most of the usual appendices. These interesting

documents are to be issued subsequently. The detailed

nporls of the work of the several divisions of the

(iflfice, based to some extent upon such appendices,

appear as heretofore. We are pleased to see that

II. M. the King has shown his interest in the work

by commanding that a copy of the useful daily weather

report be regularly addressed to him. At the request

of the Treasury, the committee is negotiating with

the Scottish Meteorological Society with the object,

inicr alia, of securing closer cooperation with this

body in respect of the supply of meteorological in-

formation to the public. It is stated that the com-

mittee has been much interested in a proposal for

the more general use of the centimetre-grammc-

sccond system of units in meteorological publications,

ind, for reasons given, they have decided to use the

centibar or millibar instead of the inch, as far as pos-

sible, for all barometric measurements. Specimens

of the daily and weekly weather reports are given with

isobars shown for centibars (ioo = 29'52 in.), and tem-

peratures shown on the absolute temperature scale

(273° A. =32° F.). Another important change refers

to the modification of the code of signals hitherto

used for storm warnings. All classes of weather fore-

casts issued during the year 1912 were very success-

ful ; many valuable wireless reports were received

from H.M. ships, and a very large number from

.\tlantic liners, but only about one-twentieth of the

latter reached the office in time to be included in

"to-day's" map in the daily weather report, although

nearly half of them could be utilised in one of the two

smaller map's for "yesterday" shown in that report.

On October 3, Sir Joseph Thomson formally opened

the new works of Messrs. W. G. Pye and Co. at

Chesterton, near Cambridge, and in the course of his

speech gave an account of his own connection with

the establishment of Cambridge as an instrument-

making centre. A laboratory in which any consider-

able amount of physical research is carried out requires

an instrument maker of its own, and twenty-two years

ago Sir Joseph appointed Mr. Pye to the post at the

Cavendish laboratory. Under his management the

laboratory workshops were greatly improved, and
many exceedingly effective instruments turned out. In

the meantime, a small business started by Mr. Pye
developed and soon demanded his whole attention.

This led to his resignation of the laboratory post

eleven years ago. Since that time the business has

grown so rapidly as to necessitate removal to a site

admitting of further extensions in the future.

In the Verhandliingen of the German Physical

Society for September 15, Drs. Gehlhoff and
Neumeier, of the Danzig-Langfuhr Technical School,

give the results of their measurements of the thermal

and electrical properties of a series of alloys of bis-

muth and antimony at temperatures between —190°
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and 100° C. The principal results relate to the

thermal and electrical conductivities which were deter-

mined by a modification of the method used by Lees.

They show that the quotient of the thermal by the

ckctricfil conductivity and by the absolute temperature

is not a constant as it should be according to the

electronic theories of conduction, by decreases by

40 to 70 per cent, as the temperature rises from

-190° to 100° C. The authors point out that this

behaviour is analogous to that found by Lees for

steel, nickel, and several alloys, and that it confirms

the belief that the conduction of heat in many metallic

conductors cannot be satisfactorily explained by the

motion of free electrons.

HiTiiiiRTO the laws of thermodynamics have been

applied to gases, and also to investigations of the

radiation pressure in a black body-cavity, but little

has been done to combine gaseous pressure and radia-

tion pressure in a single investigation. In the

Bulletin of the Cracow Academy for May, Mr. T.

Bialobjeski works out the conditions of equilibrium of a

self-gravitating spherical mass of gas when radiation

pressure is taken into account. The solution is

essentially mathematical, namely, a deduction of con-

clusions from previously stated hypothesis; thus, to

simplify matters, the author assumes the ordinary

formulie for a perfect gas and Stefan's formula for

radiation pressure. The investigation has an im-

portant application to astrophysics, as it is shown

that the equilibrium of the sun and stars may be

affected by radiation pressure in a marked degree.

The revised London County Council reinforced

concrete regulations governing the erection of re-

inforced concrete buildings in the London area have

been amended by the Local Government Board, and

have been submitted to the professional societies for

further revision. These regulations have been the

subject of much criticism, and additional comment on

them is made by Mr. E. S. Andrews in The Engineer

for October 3. Mr. Andrews points out that, to render

the regulations reasonable and to remove some of the

absurdities which arise in their application in some

instances, further amendment is required, especially

in questions of working stresses and modular ratios.

The clauses governing these values penalise rich

mixtures of concrete in the case of all rectangular

beams, and also in many cases of beams of T section.

The decrease in modular ratio suggested by the Local

Government Board is reasonable, but the working

stresses in the concrete do not increase for the richer

mixtures in anything like the same ratio as obtains

in actual experiment. Applied to columns, the regula-

tions as to working stresses do not lead to obviously

absurd results, but they do have the effect of dis-

couraging the use of richer mixtures.

Messrs. George Routledge and Sons, Ltd., have

in the press, and will shortly publish, "A Handbook

of Photomicrography," by H. Lloyd Hind and \V.

Brough Randies. The new work will contain an

account of the modern methods employed in photo-

micrography, with a description of the apparatus and

processes, treated both from a microscopic and photo-

graphic point of view.
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OUR ASTRONOMICAL COLUMN.
Brilliant Metkor of October 7.—A very fine

meteor, which illuminated the heavens like a flash of

lightning-, was observed at various places in the west
lit England on October 7 at 10.35 P-m. It was seen
by Mr. F. T. Naish at Bishopston, Biistol, and he
rrcorded the position of the streak, which endured
for nearly half a minute, as from 337° + 8° to 327°— 2°.

As observed by Miss Eleonora Armitage at Swains-
wick, near Bath, the meteor is described as coming
rapidly from overhead and disappearing in Aquila. It

left a luminous trail about 10° long, lasting for a few
sL-conds.

Mr. F. C. Carey, of H.M.S. lUustrioiis, Devonport,
noticed a lightning-like flash, and on looking up-
wards saw in due east, altitude 60°, a luminous train

which was brighter in the upper portion and remained
visible for several seconds.

The meteor was also visible from Keynsham, near
Bristol, and by several other observers at Bristol.

From the data collected by Mr. Denning, he finds

that the meteor had a probable radiant in Gemini,
and that its height was from about seventy-four to

fifty-two miles. The position of the flight was from
over Wiltshire to the English Channel, about ten

miles east of Paignton, Devonshire. Further observa-
tions are needed of a more exact character to deter-

mine its real path accurately. The meteor was a very
swift one of the Leonid type, and it appeared on a
very unsettled, showery evening, when, imfortunately,

the sky was cloudy at many places.

CoMETARY Observations in 1909 to 1912.—The
principal contents of No. 12 of the Mitteilungen der
Hamburger Sterzuarte relate to the observations made
of comets which appeared in the interval included
in the years 1909 to 1912. The observations there
recorded are both visual and photographic, the former
being made with an equatorial' of 256 mm. aperture
and 3-02 m. focal length, and the latter with a
15S mm. Petzval objective of 760 mm. focal length,

and a 5-in. Cooke triplet of 600 mm. focal length.

Dr. K. Graff gives an account of the physical observa-
tions made with the large equatorial, and accom-
panies his remarks with an excellent series of draw-
ings of the detailed structures in the heads of the
various comets observed. Prof. A. Schwassmann
limits his account to Brooks's comet (1911c), and
describes in detail the chief points which are notice-

able on the fine series of photographs which accom-
pany the text. This publication also includes the
observations made for the determinations of the posi-

tions of the comets and numerous minor planets, all

made with the large equatorial bv the observers, Dr.
K. F. Bottlinger, Dr. K. Graff, and Herr H. Thiele.

NoRM.iL System of Wave-lengths in the Sfeciku.m
OF THE Iron Arc.—In this column for October 2 refer-

ence was made imder the heading "The Wave-
leng-ths of Certain Iron Lines" to the work of Dr. F.
Goos. The current number of The Astrophysical
journal (vol. xxxviii., No. 2, p. 141) contains a further
contribution by him towards "the establishment of a
normal system of wave-lengths in the arc spectrum
of iron." The main object of the cominunication is

to show that it is not sufficient to prescribe a current
of 5 to 10 amperes for the arc, as was adopted by
the International Solar Union, but that it is abso-
lutely necessary to define the manner of burning and
the part of the arc used. Dr. Goos recommends the
following procedure, based on many experiments :

—

For the normal spectrum of iron he proposes an
arc 5 mm. long (separation of the rounded ends from
each other) between iron rods 6 mm. in diameter and
with a current .of 4 amperes. It should be used on a
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220-volt circuit; the potential difference at the arc
then falls to between 45 and 49 volts. It should be
used with a pole changer, and the arc so projected
on the slit of the spectrograph with the condensing
lens that only a portion of the arc at the middle is

used extending 15 mm. vertically at most. In order
to show the importance of specifying exactly the arc
conditions to be used, he directs attention to the
difference in the values of the three observers of the
normals of the second order. Thus he compares the
wave-lengths of the iron arc as published by Kayser
and himself with the measurements of St. John and
Ware. He also includes measurements of the widths
of some selected iron lines. The main cause of all

the differences is due to pressure changes, and the
whole investigation shows that the iron arc is far from
homogeneous. Dr. Goos finally questions whether
the measurements of the normals of the third order
form a reallv homogeneous .system, and he proposes
that an entirely new series of observations should be
made with more uniform light-sources.

MICROSCOPICAL EXAMINATION OF SKIN
AND LEATHER.

IN the May number of the Bulletin de la Sociite

d'Encouragement pour I'lndustrie Nationale, M.
Georges Abt, of the Pasteur Institute, contributes an
interesting and valuable paper on the microscopical
examination of skin and leather, with special refer-

ence to salt stains and their effect.

The author first describes in detail the methods used
for cutting and staining sections of skin. These are

the general methods familiar to microscopists, but
are varied slightly in order to differentiate the im-
portant histological elements of the skin for the par-

ticular purpose in view. The author endeavours to

classify the different changes taking place in the skin

during the various processes of manufacture into

leather, and even goes so far as to suggest that the

microscopical examination of the skin or hide in the

various stages might be used to control the various
processes.

In connection with his special investigation, the
effect of salt stains, the author has prepared sections

of the grain, flesh, and interior of the raw skin, the

pelt, and of the finished leather, showing the char-

acteristics of salt stains and their effect.

The work is supplementary, and supports the hypo-
thesis deduced by the same writer from a chemical
investigation of these stains ("Collegium," 1912,

pp. 38S-408). M. Abt differentiates between two t_j'pes

of salt stains. Stains of the first class are distin-

guished by the presence of calcium phosphate in

places where grains of calcium sulphate have been
deposited from the salt. In the section through
these stains the nuclei of the connective tissue

are very prominent. The author has proved
them to contain iron and excess of tannin
in the sections of stained leather. He assumes
that these nuclei have been protected from the de-

structive action of micro-organisms in the preliminary
processes by an envelope of an organic iron salt and
of iron and calcium phosphate, and he goes on to

show that as the salt stain progresses the nuclei

ultimately disappear, the connective tissues being dis-

integrated, but not completely decomposed, as they
would be by the action of bacteria, as claimed by
Becker.
The second kind of stain investigated only applied

to horse hides and to leather made therefrom. These
are characterised bv the presence of strongly pig-

mented epithelial tissues and the complete absence of

calcium phosphate. The writer assum s, therefore.
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that these special stains proceed from the brown pig-

ment in the cells of the Malpighi layer and internal

epithelial hair sheath in the original skin. This pig-

ment becomes fixed by mineral matter so that decom-
position in the limes is resisted.

The author finds that the common factor in the

stains examined is the presence of traces of iron.

The persistence of the connective elements, especially

die nuclei and epithelial tissues, is proved, and the

very slight changes that take place in the connective

tissue lead the writer to conclude that bacteria play

a very small part in the production of the stains he

examined.
In this paper M. Abt, for the stains he has

examined, takes up practically the opposite view to

that enunciated by Becker, who claims that many of

the salt stains are largely caused by bacterial action.

The experiments carried out by M. Abt have been
carefully performed, and the h)'pothesis he draws
from the results obtained on the stains he has examined
appear to be conclusive. The paper is extremely well

illustrated by coloured photographs of prepared sec-

tions of normal and salt-stained skin and leather which
are verv clear, and are much more defined than the

illustrations usually given in this type of work ; in

fact, these microphotographs are from magnificent
sections, and are beautifully reproduced in the article.

They are the finest reproductions of the structure of

the hide and skin that have been published in recent

times.

M. Abt's work on this subject is of great importance
to leather technologists, and, while the author does
not claim to have solved all the various kinds of salt

stains, he has certainly solved a portion of the difficult

problem, and appears to have definitely proved that

what the tanner and leather-dresser call salt stains

mav originate from more than one cause, and may
under different conditions vary in appearance and
effect upon the skin.

The paper shows" that M. Abt has carried out a

verv careful and systematic investigation, and it is a

most valuable contribution to the elucidation of this

problem, but in spite of this the subject is still by no
means e.xhnusted, and we venture to hope that M. Abt
will investigate some other forms of salt stains which
he has not yet dealt with. Although the author has
undoubtedly clearly proved the cause, traced the

historv, and shown the effect of certain forms of salt

stains, he has not yet described any practical method
of avoiding this economic waste which is so vital to

the tanners of calf and other similar leathers, but the

paper brings us one step nearer this goal.

J. G. P.

THE BRITISH ASSOCIATION AT
BIRMINGHAM.

SECTION H.

anthropology.

Opening .Address bv Sir Richard C. Temple, B.^rt.,

C.I.E., President of the Section.

Adniitiistrative Value of Anthropology.

The title of the body of which those present at this

meeting form a section is, as all my hearers will know,
the British Association for the Advancement of Science,

and it seems to me therefore that the primary duty of

a sectional President is to do what in him lies, for the

time being, to forward the work of his section. This
may be done in more than one way : by a survey of

the work done up to date and an appreciation of its

e.xisting position and future prospects, bv an address

directiv forwarding it in some particular point or

aspect, by considering its applicability to what is called
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the practical side of human life. The choice of method
seems to me to depend on the circumstances of each
meeting, and I am about to choose the last of those
above mentioned, and to confine my address to a con-
sideration of the administrative value of anthropology
because the locality in which we are met together and
the spirit of the present moment seem to indicate that

I shall best serve the interests of the anthropological
section of the British Association by a dissertation on
the importance of this particular science to those who
are or may hereafter be called upon to administer the
public affairs of the lands in which they may reside.

I have to approach the practical aspect of the general
subject of anthropology under the difficulty of finding

myself once more riding an old hobbv, and being con-
sequently confronted with views and remarks already
expressed in much detail. But I am not greatly dis-

turbed by this fact, as experience teaches that the most
effective way of impressing ideas, in which one believes,

on one's fellow man is to miss no opportunity of put-

ting them forward, even at the risk of repeating what
may not yet have been forgotten. And as I am con-
vinced that the teachings of anthropologists are of

practical value to those engaged in guiding the ad-
ministration of their own or another country, I am
prepared to take that risk.

Anthropology is, of course, in its baldest sense the

study of mankind in all its possible ramifications, a
subject far too wide for any one science to cover, and
therefore the real point for consideration on such an
occasion as this is not so much what the students of

mankind and its environments might study if they

chose, but what the scope of their studies now actually

is, and whither it is tending. I propose, therefore, to

discuss the subject in this limited sense.

What, then, is the anthropology of to-day that

claims to be of practical value to the administrator?
In what directions has it developed?
Perhaps the best answer to these questions is to

be procured from our own volume of " Notes and
Queries on Anthropology," a volume published under
the arrangements of the Royal -Anthropological Insti-

tute for the British .Association. This volume of

"Notes and Queries" has been before the public for

about forty years, and is now in the fourth edition,

which shows a great advance on its predecessors and
conforms to the stage of development to which the

science has reached up to the present time.

The object of the " Notes and Queries " is stated to

be " to promote accurate anthropological observation

on the part of travellers including all local observers)

and to enable those who are not anthropologists them-
selves to supply information which is wanted for the

scientific study of anthropology at home." So, in the

heads under which the subject is considered in this

book, we have exhibited to us the entire scope of the

science as it now exists. These heads are (i) physical

anthropology, (2) technology, (3) sociology, (4) arts a-fl

sciences. It is usual, however, nowadays to divide the

subject into two main divisions—physical and cultural

anthropology.
Physical anthropology aims at obtaining " as exact

a record as possible of the structure and functions of
the human body, with a view to determining how far

these are dependent on inherited and racial factors, and
how far they varv with environment." This record is

based on two separate classes of physical observation :

firstly on descriptive characters, such as types of hair,

colour of the eyes and skin, and so on, and actual

measurement ; and secondly on attitudes, movements,
and customary actions. By the combined study of

observations on these points physical heredity is ascer-

tained, and a fair attribution of the race or races to

which individuals or groups belong can be arrived at.

But anthropology, as now studied, goes very much
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further than inquiry into tlie physical structure of the

human races. Man, " unlilie otlier animals, habitually

reinforces and enhances his natural qualities and force

by artificial means." He docs, or gels done for him,
all sorts of things to his body to improve its capacities

or appearance, or to protect it. He thus supplies him-
self with sanitary appliances and surroundings, with
bodily ornamentation and ornaments, with protective

clothing, with habitations and furniture, with protec-

tion against climate and enemies, with works for the

supply of water and fire, with food and drink, drugs
and medicine. And for these purposes he hunts, fishes,

domesticates animals, and tills the soil, and provides
himself with implements for all these, and also for

defence and offence, and for the transport of goods,
involving working in wood, earth, stones, bones, shells,

mttals and other hard materials, and in leather,

strings, nets, basketry, matting and weaving, leading
him to what are known as textile industries. Some of

this work has brought him to mine and quarry, and to

employ mechanical aids in the shape of machinery,
however rude and simple. The transport of himself
and his belongings by land and water has led him to

a separate set of industries and habits : to the use of

paths, roads, bridges, and halting places, of trailers,

sledges, and wheeled vehicles ; to the use of rafts,

floats, canoes, coracles, boats, and ships, and the
means of propelling them, poles, paddles, oars, sails,

and rigging. The whole of these subjects is grouped
by anthropologists under the term technology, which
thus becomes a very wide subject, covering all the
means by which a people supplies itself with the
necessaries of its mode of livelihood.

In order to carry on successfully what may be
termed the necessary industries or even to be in a
position to cope with them, bodies of men have to act

in concert, and this forces mankind to be gregarious,
a condition of life that involves the creation of social

relations. To understand, therefore, any group of

mankind, it is essential to study sociology side by
side with technology. The subjects for inquiry here
are the observances at crucial points in the life-history

of the individual—birth, puberty, marriage, death,

daily life, nomenclature, and so on ; the social

organisation and the relationship of individuals. On
these follow the economics of the social group, pas-
toral, agricultural, industrial, and commeixial, together
with conceptions as to property and inheritance (in-

cluding slavery), as to government, law and order,
politics and morals ; and finally the ideas as to war
and the external relations between communities.
We are still, however, very far from being able to

understand in all their fulness of development even
the crudest of human communities without a further
inquiry into the products of their purely mental activi-

ties, which in the " Notes and Queries " are grouped
under the term "Arts and Sciences." Under this head
arc to be examined, in the first place, the expression
of the emotions to the eye by physical movements and
conditions, and then by gestures, signs and signals,
before we come to language, which is primarily ex-
pressed by the voice to the ear, and secondarily to the
eye in a more elaborate form by the graphic arts

—

pictures, marks and writing. Man further tries to
express his emotions by what are known as the fine
arts; that is by modifying the material articles which
he contrives for his livelihood in a manner that makes
them represent to him somethins: beyond their
economic use—makes them pleasant, representative
or symbolical—leading him on to draw, paint, enamel,
engrave, carve and mould. In purely mental efforts
this striving to satisfy the artistic or aesthetic sense
takes the. form of stories, proverbs, riddles, songs,
and music. Dancing, drama, games, tricks and
amusements are other manifestations of the same

NO. 2294, VOL. 92]

effort, contbining in these cases the niovemenls of the
body with those of the mind in expressing the
emotions.
The mental processes necessary for the expression

of his emotions have induced man to extend his powers
of mind in directions now included in the term
"abstract reasoning." This has led him to express
the results of his reasoning by such terms as reckoning
and measurement, and to fi.x standards for comparison
in such immaterial but all essential matters as
enumeration, distance, surface, capacity, weight,
time, value, and exchange. These last enable him to

reach the idea of money, which is the measurement
of value by means of tokens, and repiesents perhaps
the highest economic development of the reasoning
powers common to nearly all mankind.
The mental capacities of man have so far been con-

sidered only in relation to the e.xpression of the
emotions and of the results of abstract reasoning;
but they have served him also to develop other results

and expressions equally important, which have arisen
out of observation of his surroundings, and have given
birth to the natural sciences : astronomy, meteorology,
geography, topography, and natural history. And
further they have enabled him to memorise all these

things by means of records, which in their highest

form have brought about what is known to all of us
as history, the bugbear of impulsive and shallow
thinkers, but the very backbone of all solid opinion.

The last and most complex development of the

mental processes, dependent upon all the others

according to the degree to which they themselves have
been developed in any given variety of mankind, is,

and has always been, present in every race or group on
record from the remotest to the most recent time in

some form or other and in a high degree. Groups of

men observe the phenomena exhibited by themselves
or their environment, and account for them according
to their mental capacity as modified by their heredity.

Man's bare abstract reasoning, following- on his ob-
servation of such phenomena, is his philosophy, but
his inherited emotions influence his reasoning to an
almost controlling extent and induce his religion,

which is thus his philosophy or explanation of natural

phenomena as effected by his hereditary emotions,
producing that most wonderful of all human pheno-
mena, his belief. In the conditions, belief, faith, and
religion must and do vary with race, period, and
environment.
Consequent on the belief, present or past of any

given variety of mankind, there follow religious prac-

tices (customs as they are usually called) based thereon,

and described commonly in terms that are familiar to

all, but are nevertheless by no means even yet clearly

defined : theology, heathenism, fetishism, animism,
totemism, magic, superstition, with soul, ghost, and
spirit, and so on, as regards mental concepts; worship,
ritual, prayer, sanctity, sacrifice, taboo, &c., as regards
custom and practice.

Thus have the anthropologists, as I understand
them, shown that they desire to answer the question

as to what their science is, and to explain the main
points in the subject of which they strive to obtain

and impart accurate knowledge based on scientific

inquiry : that is, on an inquiry methodically con-

ducted on lines which ex{>erience has shown them will

lead to the minimum of error in observation and
record.

I trust I have been clear in my explanation of the

anthropologists' case, though in the time at my dis-

posal I have been unable to do more than indicate the

subjects they study, and have been obliged to exercise

restraint and to employ condensation of statement to

the utmost extent that even a long experience in

exposition enables one to achieve. Briefly, the science
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of anthropology aims at such a presentation and ex-

planation of the physical and mental facts about any
given species or even group of mankind as may cor-

rectly instruct those to whom the acquisition of such
knowledge may be of use. In this instance, as in

the case of the other sciences, the man of science en-

deavours to acquire and pass on abstract knowledge,
which the man of affairs can confidently apply in the

daily business of practical life.

It will have been observed that an accurate pre-

^tntation of the physical and mental characteristics of

any species of mankind which it is desired to study is

wholly dependent on accurate inquiry and report. Let
no one suppose that such inquiry is a matter of instinct

or intuition, or that it can be usefullv conducted em-
pirically or without due reference to the experiences of

others ; in other words, without sufficient preliminary

study. So likely indeed are the uneducated in such
matters to observe and record facts about human
beings inaccurately, or even wrongly, that about a
fourth part of the "Notes and Queries" is taken up
with showing the inquirer how to proceed, and in

exposing the pitfalls into which he may unconsciously
fall. The mainspring of error in anthropological

observation is that the inquirer is himself the product

of heredity and environment. This induces him to

read himself, his own unconscious prejudices and in-

herited outlook on life, into the statements made to

him by those who view life from perhaps a totally

different and incompatible standpoint. To the extent

that the inquirer does this, to that extent are his

observations and report likely to be inaccurate and
misleading. To avoid error in this respect, previous

training and study are essential, and so the "Notes
and Queries on Anthropology," a guide compiled in

cooperation by persons long familiar with the subject,

is as strong and explicit on the point of how to

inquire as on that of what to inquire about.

Let me explain that these statements are not in-

tended to be taken as made ex cathedrd, but rather as
the outcome of actual experience of mistakes made in

the past. Time does not permit me to go far into

this point, and I must limit myself to the subject

of sociology for my illustration. If a man under-
takes to inquire into the social life of a people or tribe

as a subject apart, he is committing an error, and his

report will almost certainly be misleading. Such an
investigator will find that religion and technology are
inextricably mixed up with the sociology of any given
tribe, that religion intervenes at every point not only
of sociology but also of language and technology. In
fact, just as in the case of all other scientific research,
the phenomenon observable by the anthropologist are

not the result of development along any single line

alone, but of a progression in a main general direc-

tion, as influenced, and it may be even deflected, by
contact and environment.

If again the inquirer neglects the simple but essential

practice of taking notes, not only fully, but also im-
mediately or as nearly so as practicable, he will find

that his memory of facts, even after a short time,
has become vague, inexact, and incomplete, which
means that reports made from memory are more likely

to be useless than to be of any scientific value. If

voluntary information or indirect and accidental cor-
robation are ignored, if questions are asked and
answers accepted without discretion, if exceptions are
mistaken for rules, then the records of an inquiry may
well mislead and thus become worse than useless. If

leading or direct questions are put without due caution,
and if the answers are recorded without reference to

the natives' and not the inquirer's mode of classifying
things, crucial errors may easily arise. Thus, in many
parts of the world, the term " mother " includes all

female relatives of the past or passing generation,
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and the term "brother" the entire brotherhood. Such
expressions as "brother" and "sister" may and do
constantly connote relationships which are not recog-
nised at all amongst us. The word " marriage " may
include "irrevocable betrothal," and so on; and it is

very easy to fall into the trap of the mistranslation
of terms of essential import, especially in the use of

words e.xpressing religious conceptions. The con-
ception of godhead has for so long been our inheritance

that it may be classed almost as instinctive. It is

nevertheless still foreign to the instincts of a large

portion of mankind.
If also, when working among the uncultured, the

inquirer attempts to ascertain abstract ideas, except
through concrete instances, he will not succeed in his

purpose for want of representative terms. And lastly,

if he fails to project himself sufficiently into the minds
of the subjects of inquiry, or to respect their prejudices,

or to regard seriously what they hold to be sacred, or

to keep his countenance while practices are being
described which to him may be disgustinp- or ridiculous

—if indeed he fails in any way in communicating to

his informants, who are often super-sensitively sus-

picious in such matters, the fact that his sympathy is

not feigned—he will also fail in obtaining the anthropo-

logical knowledge he is seeking. In the words of the
" Notes and Queries " on this point, " Nothing is easier

than to do anthropological work of a certain sort, but

to get to the bottom of native customs and modes of

thought, and to record the results of inquiry in such

a manner that they carry conviction, is work which

can be only carried out properly by careful attention."

The foregoing consideration's explain the scope of

our studies and the requirements of the preliminary

inquiries necessary to give those studies value. The
further question is the use to which the results can

be put. The point that at once arises here for the

immediate purpose is that of the conditions under

which the British Empire is administered. We are

here met together to talk scientifically, that is, as pre-

cisely as we can : and so it is necessary to give a

definition to the expression " Imperial Administration,"

especially as it is constantly used for the government
of an empire, whereas in reality it is the government
that directs the administration. In this address I use

the term "administration" as the disinterested

management of the details of public affairs. This ex-

cludes politics from our purview, defining that term

as the conduct of the government of a country accord-

ing to the opinions or in the interests of a particular

group or party.

Now in this matter of administration the position of

the inhabitants of the British Isles is unique. It falls

to their lot to govern, directly or indirectly, the lives

of members of nearly every variety of the human race.

Themselves Europeans by descent and intimate con-

nection, they have a large direct interest in every other

general geographical division of the world and its

inhabitants. It is w-orth while to pause here for a

moment to think, and to try and realise, however

dimly, something of the task before the people of

this country in the government and control of what are

known as the subject races.

For this purpose it is necessary to throw our glance

over the physical extent of the British Empire. In

the first place, there are the ten self-governing com-
ponents of the Dominion of Canada and that of New-
foundland in North .Vmerica, the six colonial States in

the Commonwealth of Australia, with the Dominion
of New Zealand in .Australasia, and the four divi-

sions of the Union of South Africa. All these may be

looked upon as indirectly administered portions of the

British Empire. Then there is the mediatised govern-

ment of Egyot, with its appanage, the directly British

administered Sudan, which alone covers about a
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million square miles of territory in thirteen provinces,

in northern Africa. These two areas occupy, as it

were, a position between the self-governing and the

directly-governed areas. Of these, there are in Europe
Malta and Gibraltar, Cyprus being officially included

in Asia. In Asia itself is the mighty Indian Empire,

which includes Aden and the Arabian coast on the

west and Burma on the east, and many islands in the

intervening seas, with its fifteen provinces and some
twenty categories of native states " in subordinate

alliance," that is, under general Imperial control. To
these are added Cevlon, the Straits Settlements, and

the Malay States, federated or other. North Borneo

and Sarawak, and in the China Seas Hong Kong
and Wci-hai-wei. In South Africa we find Basuto-

land, Bechuanaland, and Rhodesia; in British West
Africa, Gambia, the Gold Coast, Sierra Leone, and

Nigeria; in eastern and Central Africa, Somaliland,

the East Africa Protectorate, Uganda, Zanzibar, and

Nyassaland; while attached to Africa are the Mauri-

tius, Seychelles, Ascension, and St. Helena. In Cen-

tral and South America are Honduras and British

Guiana, and attached to that continent the Falkland

Islands, and also Bermuda and the six colonies of

British West Indies. In the Pacific Ocean are Fiji,

Papua, and many of the Pacific Islands.

I am afraid that once more during the course of this

e.tposition I have been obliged to resort to a concen-

tration of statement that is almost bewildering. But

let that be. If one is to grapple successfully with a

large and complex subject, it is necessary to try and

keep before the mind, so far as possible, not only its

magnitude, but the extent of its complexity. This is

the reason for bringing before you, however briefly

and generally, the main geographical details of the

British Empire. The first point to realise on such a

survey is that the mere extent of such an Empire

makes the subject of its administration an immensely

important one for the British people.

The next point for consideration and realisation is

that an empire, situated in so many widely separated

parts of the world, must contain within its boundaries

groups of every variety of mankind, in such numerical

strength as to render it necessary to control them as

individual entities. They do not consist of small

bodies lost in a general population, and therefore

negligible from the administrator's point of view, but

of whole races and tribes or of large detachments

thereof.

These tribes of mankind profess every variety of

religion known. They are Christians, Jews, Mahom-
medans, Hindus, Buddhists, Jains, Animists, and, to

use a very modem expression, Animatists, adherents

of main religions followed by an immense variety of

sects, governed, however loosely, by every species of

philosophy that is or has been in fashion among
groups of mankind, and current in every stage of

development, from the simplest and most primitive to

the most historical and complex. One has to bear in

mind that we have within our borders the

Andamanese, the Papuan, and the Polynesian, as well

as the highlv civilised Hindu and Chinese, and that

not one of these, nor indeed of many other peoples,

has any tradition of philosophy or religion in common
with our own ; their very instincts of faith and belief

following other lines than ours, the prejudices with

which their minds are saturated being altogether alien

to those with which we ourselves are deeply imbued.

The subjects of the British King-Emperor speak

between them most of the languages of the world,

and certainly everv structural varietv of human speech

has its example somewhere in the British Empire. A
number of these languages is still only in the process

of becoming understood by our officials and other

residents among their speakers, and let there be no
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mistake as to the magnitude of the question involved

in the point of language alone in British Imperial

regions. A man may be what is called a linguist.

He may have a working knowledge of the main
European languages and of the great Oriental tongues
—Arabic, Persian, and Hindustani^which will carry

him very far indeed among the people—in a sense,

in fact, from London to Calcutta—and then, without

leaving that compact portion of the British possessions

known as the Indian Empire, with all its immense
variety of often incompatible subordinate languages
and dialects, he has only to step across the border

into Burma and the Further East to find himself in a

totally different atmosphere of speech, where not one
of the sounds, not one of the forms, not one of the

methods, with which he has become familiarised is of

any service to him whatever. The same observation

will again be forced on him if he transfers himself

thence to southern Africa or to the Pacific Ocean.
Let him wander amongst the North American Indians

and he will find the linguistic climate once more
altogether changed.

Greater Britain may be said to exhibit all the many
varieties of internal social relations that have been
set up by tribes and groups of mankind—all the

different forms of family and general social organisa-

tion, of reckoning kinship, of inheritance and control

of the possession of property, of dealing with the

birth of children and their education and training,

physical, mental, moral, and professional, in many
cases by methods entirely foreign to British ideas and
habits. For instance, infanticide as a custom has
many different sources of origin.

Our fellow-subjects of the King follow, somewhere
or other, all the different notions and habits that have m
been formed by mankind as to the relations between
the sexes, both permanent and temporary, as to mar-
riage and to what have been aptly termed supple-

mentary unions. And finally, their methods of deal-

ing with death and bringing it about, of disposing
of the dead and worshipping them, give expression

to ideas, which it requires study for an inhabitant of

Great Britain to appreciate or understand. I may
quote here, as an example, that of all the forms of

human head-hunting and other ceremonial murder
that have come within my cognisance, either as an
administrator or investigator, not one has originated

in callousness or cruelty of character. Indeed, from
the point of view of the perpetrators, they are in-

variably resorted to for the temporal or spiritual

benefit of themselves or their tribe. In making this

remark, I must not be understood as proposing that

they should not be put down, wherever that is prac-

ticable. I am merely trying now to give an anthropo-
^

logical explanation of human phenomena.
In very many parts of the British Empire, the

routine of daily life and the notions that govern it

often find no counterparts of any kind in those of the

British Isles, in such matters as personal habits and
etiquette on occasions of social intercourse. And yet,

perhaps, nothing estranges the administrator from
his people more than mistakes on those points. It is

small matters—such as the mode of salutation, 'forms
of address and polit?ness, as rules of precedence, J
hospitality, and decency, as recognition of super- |
stitions, however apparently unreasonable—which •'.

largelv govern social relations, which no stranger can
afford to ignore, and which at the same time cannot
be ascertained and observed correctly without due
study.

The considerations so far urged to-day have carried

us through the points of the nature and scope of the :i

science of anthropology, the mental equipment neces- 9
sary for the useful pursuit of it, the methods by which ^
it can be sucressfullv studied, the extent and nature
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of the British Empire, the kind of knowledge of the

alien populations within its boundaries required by
persons of British origin wlio would administer the

Empire with benefit to the people dwelling in it, and
the importance to such persons of acquiring that

knowledge.
I now turn to the present situation as to this last

]Joint and its possible improvement, though in doing
^o I have to cover ground that some of those present

may think I have already trodden bare. The main
proposition here is simple enough. The Empire is

governed from the British Isles, and therefore year
by year a large number of young men are sent out

to its various component parts, and to them must
inevitably be entrusted in due course the administra-

tive, commercial, and social control over many alien

races. . If their relations with tlie foreign peoples with
whom they come in contact are to be successful, they

must acquire a working knowledge of the habits,

customs, and ideas tliat govern the conduct of those
peoples, and of the conditions in which they pass
their lives. All those who succeed find these things

out for themselves, and discern that success in ad-

ministration and commerce is intimately affected by
success in social relations, and that that in its turn
is dependent on the knowledge they may attain of

those with wliom they have to deal. They set about
learning what they can, but of necessity empirically,

trusting to keenness of observation, because such self-

tuition is, as it were, a side issue in the immediate
and imperative business of their lives. But, as I have
already said elsewhere, the man who is obliged to

obtain the requisite knowledge empirically, and
without any previous training in observation, is

heavily handicapped indeed in comparison with him
who has already acquired the habit of right observa-
tion, and, what is of much more importance, has been
put in the way of correctly interpreting his observa-
tions in his youth.
To put the proposition in its briefest form : in

order to succeed in administration a man must use
tact. Tact is the social expression of discernment and
insight, qualities born of intuitive anthropological
knowledge, and that is what it is necessary to induce
in those sent abroad to become eventually the con-
trollers of other kinds of men. What is required,

therefore, is that in youtli they should have imbibed
the anthropological habit, so that as a result of having
been taught how to study mankind, they may learn

what it is necessary to know of those about them
correctly, and in the shortest practicable time. The
j'ears of active life now unavoidably wasted in secur-

ing this knowledge, often inadequately and incorrectly

even in the case of the ablest, can thus be saved, to

the incalculable benefit of both the governors and the
governed.
The situation has, for some years past, been appre-

ciated by those who have occupied themselves with
the science we are assembled here to promote, an3
several efforts have been made by the Royal Anthropo-
logical Institute and the Universities of Oxford, Cam-
bridge, and London, at any rate to bring the public

benefits accruing from the establishment of anthropo-
logical schools before the Government and the people
of this country.

In 1902 the Royal Anthropological Institute sent a
deputation to the Government with a view to the
establishment of an ofificinl Anthropometric Survey of

the United Kingdom, in order to test the foundation
for fears, then widely expressed, as to the physical
deterioration of the population. In 1909 the institute

sent a second deputation to the present Government,
to urge the need for the official training in anthro-
pology of candidates for the Consular Service and of

the Indian and Colonial Civil Services. There is
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happily every reason to hope that the Public Services
Commission may act on the recommendations then
made. This year (1913) the institute returned to the
charge and approaclied the Secretary of State for

India, with a view to making anthropology an integral

feature of the studies of the Oriental Research Insti-

tute, to the establishment of which the Government
of India had officially proposed to give special atten-

tion. The institute has also lately arranged to deal

with all questions of scientific import that may come
before the newly constituted Bureau of Ethnology at

the Royal Colonial Institute, in the hope with its

cooperation of eventually establishing a great desi-

deratum—an Imperial Bureau of Ethnology. It has
further had in hand a scheme for the systematic and
thorough distribution of local correspondents through-
out the world.

At Oxford, anthropology as a serious study was
recognised by the appointment, in 1884, of a reader,

who was afterwards given the status of a professor.

In 18S5, it was admitted as a special subject in the

final honours school of natural science. In 1904, a
memorandum was drawn up by those interested in the
study at the University, advocating a method of

systematic training in it, which resulted in the forma-
tion of the committee of anthropology in the follow-

ing year. This committee has established a series

of lectures and examinations for a diploma, which
can be taken as part of the degree course, but is open
to all officers of the public services as well. By these
means a school of anthropology has been created at
Oxford, which has already registered many students,
among whom officers engaged in the administration
of the British Colonies in Africa and members of the
Indian Civil Service have been included. The whole
question has been systematically taken up in all its

aspects, the instruction, formal and informal, compris-
ing physical anthropology, psychology, geographical
distribution, prehistoric archaeology, technologv,
sociology, and philology.

At Cambridge, in 1893, there was a recognised lec-

turer in physical anthropology, an informal office now
represented by a lecturer in physical anthropology
and a reader in ethnology, regularly appointed by the
University. In 1904, as a result of an expedition to

Torres Straits, a board of anthropological studies was
formed, and a diploma in anthropology instituted, to

be granted, not for success in examinations, but in

recognition of meritorious personal research. At the
same time, in order to help students, among whom
were included officials of the African and Indian Civil
Services, the Board established lectures on the same
subjects as those taught at Oxford. This year, 1913,
the University has instituted an anthropological tripos
for its degrees on lines similar to the others. The
distinguishing feature of the Cambridge system is the
prominence given to field work, and this is attracting
foreign students of all sorts.

In 1909, joint representations were made by a depu-
tation from the Universities of Oxford and Cam-
bridge to both the India and Colonial Offices, advc>-
cating the training of Civil Service candidates and
probationers in ethnology and primitive religion.

In 1904, the generosity of a private individual estab-
lished a lectureship in ethnology in connection with
the University of London, which has since developed
into a professorship of ethnology with a lectureship
in physical anthropology. In the same year the same
benefactor instituted a chair of sociology. In 1909
the University established a board of anthropology,
and the subject is now included in the curricula for
the degrees of the University. In and after 1914,
anthropology will be a branch of the science honours
degree. The degree course of the future covers both
physical and cultural anthropologv in regard to-
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zoology, palaeontology, physiology, psychology,
archaeology, technology, sociology, linguistics, and
ethnology. There will also be courses in ethnology
with special attention to field work for officials and
missionaries, and it is interesting to note that students

of Egyptology are already taking a course of lectures

in ethnology and physical anthropology.
Though the universities have thus been definite

enough in their action where the authority is vested in

them, it is needless to say that their representations

to Governments have met with varying success, and
so far they have not produced much practical result.

But it is as well to note here that a precedent for the

preliminary anthropological training of probationers

in the Colonial Civil Service has been already set up,

as the Government of the Sudan has directed that

every candidate for its services shall go through a

course of anthropology at Oxford or Cambridge. In

addition to this, the Sudan Government has given a
grant to enable a competent anthropologist from Lon-
don to run a small scientific survey of the peoples

under its administration. The Assam Government has

arranged its ethnographical monographs on the lines

of the British Association's "Notes and Queries"
with much benefit to itself, and it is believed that the

Burma Government will do likewise. The Colonial

Office has appointed a lecturer in anthropology for

East and West Africa, and the Government of India

is distributing copies of the anthropological articles

in its Imperial Gazetteer to successful candidates for

its civil services.

Speaking in this place to such an audience as that

before me, and encouraged by what has already been

done elsewhere, I cannot think that I can be mistaken
in venturing to recommend the encouragement of the

study of anthropology to the University of such a city

as Birmingham, which has almost unlimited interests

throughout the British Empire. For it should be re-

membered that anthropological knowledge is as useful

to merchants in partibus in dealing with aliens as to

administrators so situated. Should this suggestion

bear fruit, and should it be thought advisable some
day to establish a school of anthropology in Birming-

ham, I would also venture to point out that there are

two requirements preliminary to the successful forma-

tion of almost any school of study. These are a

library and a museum ad hoc. At O.xford there is a

well-known and well-conducted anthropological

museum in the Pitt-Rivers collection, and the museum
of archaeology and ethnology at Cambridge contains

collections of the greatest service to the anthropologist.

Liverpool is also interesting itself in such matters.

The Royal Anthropological Institute is forming a

special librarv, and both that institute and the Univer-

sity of London have the benefit of the splendid collec-

tions of the British Museum and of the Horniman
Museum readily accessible. The libraries at Oxford
and Cambridge are, I need scarcely say, of world-wide

fame. .'\t all these places of learning, then, these

requisites for this department of knowledge are forth-

coming.
It were almost superfluous to state why

they are requisites. Every student requires, not

onlv competent teachers to guide him in his

particular branch of study, but also a library

and a museum close at hand, where he can

find the information he wants and the illustration

of it. Where these exist, thither it will be found that

students will flock. Birmingham possesses peculiar

facilities for the formation of both, as the city has all

over the Empire its commercial representatives, who
can collect the required museum specimens on the

spot. The financial labours also of those who distri-

bute these men over Greater Britain, and indeed all

over the world, produce the means to create the library
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and the school, and their universal interests provide

the incentive for securing for those in their employ
the best method of acquiring a knowledge of men that

can be turned to useful commercial purpose. Beyond
these suggestions I will not pursue this point now,
except to express a hope that this discourse may lead

to a discussion thereon before this meeting breaks up.

Before I quit my subject I would like to be some-
what insistent on the fact that, though I have been

dwelling so far exclusively on the business side, as

it were, of the study of anthropology, it has a personal

side as well. I would like to impress once more on
the student, as I have often had occasion to do already,

that whether he is studying of his own free will or at

the behest of circumstances, there is scarcely any
better hobby in existence than this, or one that can

be ridden with greater pleasure. It cannot, of course,

be mastered in a day. At first the lessons will be a

grind. Then, until they are well learnt, they are

irksome, but when fullness of knowledge and
maturity of judgment are attained, there is, perhaps,

no keener sense of satisfaction which human beings

can experience than that which is afforded by this

studv. Its range is so wide, its phases so very

many, the interests involved in it so various, that ii

cannot fail to pleasantly occupy the leisure hours from
youth to full manhood, and to be a solace, in some
aspect or other, in advanced life and old age.

The processes of discovery in the course of this

study are of such interest in themselves that I should

wish to give many instances, but I must confine

myself now to one or two. The student will find on
investigation, for instance, that however childish the

reasoning of savages may appear to be on abstract

subjects, and however silly some of their customs
may seem, they are neither childish nor silly in reality.

They are almost always the result of "correct argu-

ment from a false premiss "^a mental process not

unknown to civilised races. The student will also

surely find that savages are not fools where their

concrete interests are concerned, as they conceive

those interests to be. For example, in commerce, ,

beads do not appeal to savages merely because they

are pretty things, except for purposes of adornment.
They will only part with articles they value for par-

ticular sorts of beads which are to them money, in

that they can procure in exchange for them, in their

own countrv, something they much desire. They have

no other reason for accepting any kind of bead in

payment for goods. On few anthropological points

can mistakes be made more readily than on this, and
when they are made by merchants, financial disaster

can well follow, so that what I have already said

elsewhere as to this may bear repetition in part here.

Savages in their bargains with civilised man never

make one that does not, for reasons of their own,
satisfy themselves. Each side, in such a case, views

the bargain according to its own interest. On his

side, the trader buys something of great value to him,
when he has taken it elsewhere, with something of

little value to him, which he has brought from else-

where, and then, and only then, can he make what
is to him a magnificent bargain. On the other hand,

the savage is more than satisfied, because with what
he has got from the trader he can procure from
among his own people something he very much
covets, which the article he parted with could not havf

procured for him. Both sides profit by the bargain

from their respective points of view, and traders

cannot, as a matter of fact, take undue advantage of

savages, who, as a body, part with products of little

or no value to themselves for others of vital import-

ance, though these last may be of little or none to the

civilised trader. The more one dives into recorded bar-

gains, the more clearlv one sees the truth of this view.



October i6, 1913] NATURE
I have always advocated personal inquiry into the

native currency and money, even of pre-British days,

of the people amongst whom a Britisher's lot is cast,

for the reason that the study of the mental processes
that lead up to commercial relations, internal and
external, the customs concerned with daily buying
and selling, take one more deeply into aliens' habits

of mind and their outlook on practical life than any
other branch of research. The student will find him-
self involuntarily acquiring a knowledge of the whole
life of a people, even of superstitions and local politics,

matters that commercial men, as well as adminis-
I raters, cannot, if they only knew it, ever afford to

iynore. The study has also a great intellectual in-

terest, and neither the man of commerce nor the man
if affairs should disregard this side of it if he would
attain success in every sense of that term.

Just let me give one instance from personal experi-
Mice. A few years back a number of ingots of tin,

ill the form of birds and animals and imitations
thereof, hollow tokens of tin ingots, together with a
number of rough notes taken on the spot, were
lianded over to me for investigation and report. They
came from the Federated Malay States, and were
variously said to have been used as toys and as money
in some form. A long and careful investigation un-
i-arthed the whole story. They turned out to be sur-

\i\ing specimens of an obsolete and forgotten Malay
' urrency. Bit by bit, by researches into travellers'

stories and old records, European and vernacular, it

was ascertained that some of the specimens were cur-
rency and some money, and that they belonged to two
' parate series. Their relations to each other were

pertained, and also to the currencies of the European
lid Oriental nations with whom the Malays of the

Peninsula had come in contact. The mint profit in

^ime instances, and in other instances the actual
jjrofit European Governments and mercantile authori-
ties, and even native traders, had made in recorded
transactions of the past, was found out. The origin
of the British, Dutch, and Portuguese money, evolved
for trading with the Malays, was disclosed, and
several interesting historical discoveries were made

;

as, for instance, the explanation of the coins still

remaining in museums and issued in 15 lo by the
j,'reat Portuguese conqueror, Albuquerque, for the then
new Malay possessions of his country, and the mean-
ing of the numismatic plates of the great French
traveller Tavernier in the next century. Perhaps the
inost interesting, and anthropologically the^most im-
portant, discovery was the relation of the uleas that
led up to the animal currency of the Malavs to similar
ideas in India, Central Asia,' China, and Europe itself

throughout all historical times. One wonders how
many people in these isles grasp the fact that our
own monetary scale of 960 farthings to the sovereign,
and the native Malay scale of 1,280 cash to the dollar,
are representatives of one and the same universal
scale, with more than probably one and the same
origin out of a simple method of counting seeds, peas,
beans, shells, or other small natural constant weights.
But the point for the present purpose is that not only
wil] the student find that long practice in anthropo-
logical inquiry, and the learning resulting therefrom,
will enable him to make similar discoveries, but also
that the process of discoverv is intensely interesting.
Such discoveries, too, are of practical value. In this
instance they have taught us much of native habits
of thought and views of life in newly acquired posses-
sions which no administrator there, mercantile or
governmental, can set aside with safety.

I must not dwell too long on this aspect of my
subject, and will onlv add the followinir remark. If
any of mv hearers will go to the Pitt-Rivers Museum
at Oxford he will find manv small collections record-
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ing the historical evolution of various common objects.
Among them is a series showing the history of the
tobacco pipe, commonly known to litei-ary students
in this country as the nargileh and to Orientalists as
the hukka. At one end of the series will be found a
hollow coconut with an artificial hole in it, and then
every step in evolution between that and an elaborate
hukka with its long, flexible, drawing-tube at the
other end. I give this instance as I contributed the
series, and I well remember the eagerness of the hunt
in the Indian bazaars and the satisfaction on proving
every step in the evolution.

There is one aspect of life where the anthropological
instinct would be more than useful, but to which,
alas, it cannot be extended in practice. Politics,

government, and administration are so interdependent
throughout the world that it has always seemed to
me to be a pity that the value to himself of following
the principles of anthropology cannot be impressed on
the average politician of any nationality. I fear it is

hopeless to expect it. Were it only possible the extent
of the consequent benefit to mankind is at present
beyond human forecast, as then the politician could
approach his work without that arrogance of ignor-
ance of his fellow-countrymen on all points except
their credulity that is the bane of the ordinary types
of his kind wherever found, with which they have
always poisoned and are still poisoning their minds,
mistaking the satisfaction of the immediate tem-
porary interests and prejudices of themselves and
comrades for the permanent advantage of the whole
people, whom, in consequence, they incontinently mis-
govern whenever and for so long "as their country is

so undiscerning as to place them in power.
Permit me, in conclusion, to enforce the main argu-

ment of this address by a personal note. It was my
fortune to have been partly trained in youth at a
university college, where the' tendency was to produce
men of affairs rather than men of the schools, and
only the other day it was my privilege to hear the
present master of the college, my own contemporary
and fellow-undergraduate, expound the system of
training still carried out there. " In the government
of young men," he said, "intellect is all very well,
but sympathy counts for very much more." Here we
have the root principle of ap'plicd anthropology. Here
we have in a nutshell the full import of its teaching.
The sound administration of the affairs of men can
only be based on cultured sympathy, that sympathy
on sure knowledge, that knowledge on competent
study, that study on accurate inquiry, that inquiry on
right method, and that method on continuous exJDeri-

SECTION I.

PHYSIOLOGY.

Opening .Address by F. Gowland Hopkins, F.R.S.,
President of the Section.

The Dynamic Side of Biochemistry.

In the year 1837 Justus Liebig, whom we may
rightly name the father of modern animal chemistry,
presented a report to the Chemical Section of the
British Association, then assembled at Liverpool. The
technical side of this report dealt with the products
of the decomposition of uric acid, with which I am
not at the moment concerned, but it concluded with
rernarks which, to judge from other contemporary
writings of Liebig, would have been more emphatic
had the nature of his brief communication permitted.
Liebig had a profound belief that in the then new
science of organic chemistry, biology was to find its
greatest aid to progress, and his enthusiastic mind
was fretted by the cooler attitude of others. In the
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report I have mentioned he called upon the chemists
of this country to take note of what was in tlie wind,
and while complimenting British physiologists and
biologists upon their own work, urged upon them the

immediate need of combining with the chemists. Ten
years later, Liebig had still to write with reference

to chemical studies :
" Der Mann welcher in der

Thierphysiologie wie Saussure in der Pflanzenphysio-
'ogie die ersten und wichtigsten Fragen zur Aufgabe
'eines Lebens macht, fehlt noch in dieser Wissen-
schaft" (Ann. Chem. Pharm., Ixii., 257, 1847). Much
later still, he was still making the same complaint.

As a matter of fact, the combination of chemistry with
biology, in the full and abundant sense that Liebig's

earlier enthusiasm had pictured as so desirable, never
happened in any country within the limits of his own
century, while in this country, up to the end of that

century, it can scarcely be said to have happened at

all. But the regrettable divorce between these two
aspects of science has been so often dwelt upon that

vou will feel no wish to hear it treated historically,

and perhaps even any emphasis given to it now may
seem out of place, since on the Continent, and notably

in America, the subject of biochemistry (with its new
and not very attractive name) has come with great
suddenness into its kingdom. Even in this country
the recent successful formation of a Biochemical
Society gives sure evidence of a greatly increased

interest in this borderland of science. Yet I am going
to ask you to listen to some remarks which are a
reiteration of Liebig's appeal, as heard by this asso-

ciation three-quarters of a century ago.

For one can, I think, honestly say that it is yet

a rare thing in this coimtry to meet a professed

biologist, even among those unburdened either with
years or traditions, who has taken the trouble so to

equip himself in organic chemistry as to understand
fullv an important fact of metabolism stated in terms
of structural formulae. The newer science of physical

chemistry has made a more direct appeal to the bio-

logical mind. Its results are expressed in more
general terms and the bearing of its applications are

perhaps more obvious, especially at the present

moment. This fact increases the danger of a further

neglect in biology of the organic structural side of

chemistry, upon which, nevertheless, the whole
modern science of intermediary metabolism depends.

On the other hand, I think one may say that there

are only a few among the present leaders of chemical
thought in our midst who have set themselves to

appraise with sympathy the drift of biological pro-

cesses or the nature of the problems that biologists

/lave before them. Anj'one wishing to see the number
of biochemical workers increased might therefore with

equal justice appeal to the teachers of biology or to

the teachers of chemistry for greater sympathy with

the borderland. It is a moot point indeed as to

which is the better side for that borderland to recruit

its workers from.

But on the whole it is easier for the intelligent

adult mind to grasp new problems than to learn a

new technique. It is better that 3'outh should be
spent in acquiring the latter. That is why, though
I admit that it would have been more obviously to

the point if made some ten years ago, I feel justified

in repeating to-day the appeal of Liebig to the leading

chemists of this country, in the hope that they may
see their way to direct the steps of more of their able

students into the path of biochemistry. 1 have been
specially tempted to do this, rather than to speak upon
some of many subjects which would have interested

this section more, for a very practical reason. I

have been in a position to review the current demand
of various institutions, home and Colonial, for the

services of trained biochemists, and can say, I think
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with authority, that the demand will rapidly prove
to be in excess of the supply. It will be a pity if the
generation of trained chemists now growing up in

this country should not share in the restoration of

this balance. Vou certainly have the right to tell

me that I ought, in the circumstances, to be address-
ing another section ; but it may be long before any
member of my cloth will have the opportunity of
appealing to that section from the position of advan-
tage that I occupy here. I believe you will forgive

the particular trajectory of my remarks, because 1 am
sure you will sympathise with their aim. Moreover,
I have some hope that the considerations upon which
I shall chiefly base my appeal will have some interest

for members of this section as well as for the chemist.
My main thesis will be that in the study of the
intermediate processes of metabolism we have to

deal, not with complex substances which elude
ordinary chemical methods, but with simple substances
undergoing comprehensible reactions. By simple sub-

stances I mean such as are of easily ascertainable
structure and of a molecular weight within a range
to which tlie organic chemist is well accustomed.
I intend also to emphasise the fact that it is not alone
with the separation and identification of products
from the animal that our present studies deal; but
with their reactions in the body; with the dynamic
side of biochemical phenomena.

I have made it my business during the last year
or two to learn, by means of indirect and most diplo-

matic inquiries, the views held by a number of our
leading organic chemists with respect to the claims
of animal chemistry. I do not find any more the
rather pitying patronage for an inferior discipline,

and certainly not that actual antagonism, which
fretted my own youth ; but I do find still very widely
spread a distrust of the present methods of the bio-

chemist, a belief that much of the work done by
him is amateurish and inexact. What is much more
important, and what one should be much more con-
cerned to deny (though but a very small modicum
of truth is, or ever was, in the above indictment), is

the view that such faults are due to something
inherent in the subject.

My desire is to point out that continuous progress,
yielding facts which, by whomsoever appraised, be-

long to exact science, has gone on in the domain of

animal chemistry from the days of Liebig until now,
and that if this progress was until recently slow,

it was, in the main, due to a continuance of the
circumstance which so troubled Liebig himself^the
shortage of workers.
But we must also remember that the small band of

investigators who concerned themselves with the
chemistry of the animal in the latter half of the
nineteenth century suffered very obviously from the

fact that the channels in which chemistry as a whole
was fated to progress left high and dry certain regions
of the utmost importance to their subject. In three

regions particularly the needs of biochemistry were
insistent. The colloid state of matter dominates the

milieu in which vital processes progress, but, not-

withstanding the stimulating work of Graham, the

pure chemist of the last century consistently lett colloids

on one side with a shudder of distaste. Again, we
have come to recognise that the insidious influence of

catalysts is responsible for all chemical change as it

occurs in living matter, but for many years after

Berzelius the organic chemist gave to ihe subject of

catalysis very cursory attention, fundamental though
it be. Lastly, every physiological chemist has to

realise that among his basal needs is that of accurate

methods for the estimation of organic substances

when they are present in complex mixtures. But the

organic chemist of the nineteenth centurv did not
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dfvelop the art of analysis on these lines. Of the

myriad substances, natural or artificial, known to

hiin at the most a few score could be separated quanti-

tatively from iTiixtures, or estimated with any accu-
1 II y. It was a professional or commercial call rather
dian scientific need which evolved such processes as
WL-re available, so that this side of chemical activity

developed only on limited and special lines.

-Ml these circumstances were, of course, inevitable.

: ^anic chemistry in Liebig's later j'ears was con-
lud with laying its own foundations as a pure

: -nee, and for the rest of the century with building
.» ;4i;int, self-contained edifice upon them. The great
business of developing the concepts of molecular
siucture and the wonderful art of synthesis were so

-orbing as to leave neither leisure nor inclination

e.xtraneous labours. But it is easy to recognise
...a, near the beginning of the present century, a
^ use of satiety had arisen in connection with syn-
tlu tic studies carried out for their own sake. Workers
came to feel that, so far as the fundamental theo-
retical aspects of chemistry were concerned, that par-
ticular side of organic work had played its part. In
numerous centres, instead of only in a few, quite
other aspects of the science were taken up : in par-
tiiiilar, the study of the dynamic side of its pheno-
nii-nu. The historian will come to recognise that a
< I'Hsiderable revolution in the chemical mind coincided
riughly with the beginning of this century. Among

< branches which are fated to benefit by this revolu-
11—it is to be hoped in this countrj' as well as
hi.rs—is the chemistry of the animal.
But I would like to say that I do not find, on read-

ing the contributions to science of those who, as pro-
fisscd physiological chemists, ploughed lonely furrows
in the last century, an)' justification for the belief that
the work done by them was amateurish or inexact

;

no suggestion that anything inherent in the subject

is prone to lead to faults of the kind. Truly these
workers had to share ignorance which was universal,
and sometimes, compelled by the urgency of certain

probletns, had perforce to do their best in regions
that were dark. But they knew their limitations here
as well as their critics did, and relied for their justifi-

cation upon the application of their results, which was
often not understood at all by their critics.

There is little doubt, for instance, that it was the
earlier attempts of various workers to fractionate
complex colloid mixtures that led to the cynical state-

ment that ' Thiercheitiie is Schmierchemte." But the
work thus done, even such work as Kiihne's upon
the albumoses and peptones, had important bearings,
and led indirectly to the acquirement of facts of great
importance to physiology and pathology-

In connection with enzyme catalysis the work done
at this time by physiological chemists was in the main
of a pioneer character, but it was urgentiv called for

and had most useful applications. By the end of the
century, indeed, it had become of great import-
ance. I recall an incident which illustrates

the need of suspended judgment before work
done in new regions is assumed to be inexact.

In 1885 E. Schiitz published a study of the hydrolysis
of protein by pepsin which showed that the rate of

action of the ferment is proportionate to the square
root of its concentration. When this paper was dealt
with in Maly's " Jahresbericht " the abstractor (who
from internal evidence, I believe, was Richard Maly
himself) believed so little in such an apparent depar-
ture from the laws of mass action that he saw fit to

deal with the paper in a ribald spirit, and to add, as
a footnote to his abstract, the lines :

—

" Musst mir meine Erde
Doch lassen steh'n

Und meine Hutte die du nicht gebaut '."
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Yet it is now known that the relation brought to

light by Schiitz does hold for certain relative concen-

trations of ferment and substrate. That it had limita-

tions was shown by Schiitz himself. The fact, how-
ever, involves no such shaking of the foundations as

the abstractor thought. We quite understand now
how such relations may obtain in enzyme-substrate

systems.
.\s for analytical work involving a separation of

complex organic mixtures, the biochemist of the last

century was in this ahead of the pure organic chemist,

as the development of urinary analysis if considered

alone will show.
In countless directions the acquirement of exact

knowledge concerning animal chemistry has been,

as I have already claimed, continuous from Liebig's

days until now. '
I would like in a brief way to illus-

trate this, and if I choose for the purpose one aspect

of things rather tlian another, it is because it will

help me in a later discussion. I propose to remind

you of certain of the steps by which we acquired

knowledge concerning the synthetic powers of the

animal body, apologising for the great familiarity

of many of "the facts which I shall put before you.

It seems that the well-known Glasgow chemist and

physician, Andrew Ure, was the first actually to

prove, from observations made upon a patient, that

an increased excretion of hippuric acid follows upon

the administration of benzoic acid. Wohler had

earlier fed a dog upon the latter substance, and

decided at the tirne that it was excreted unchanged

;

but when, later, Liebig had made clear the distinction

between the two acids| Wohler recalled the properties

of the substance excreted by his dog, and decided that

it must have been hippuric acid and not benzoic acid

itself. Excited by the novel idea that a substance

thus extraneously' introduced might be caught up in

the machinerv of metabolism, Wohler, immediately

after the publication of Dr. Ure's statement, initiated

fresh experiments in his laboratory at Gottingen,

where Keller, by observations made upon hiinself,

showed unequivocally that benzoic acid is, and can

be on a large scale,' converted into hippuric acid in

the bodv. Thus was established a fact which is now
among "the most familiar, but which at that time

stirred the imagination of chemists and pliysiologists

not a little. The discovery immediately led to a large

number of observations dealing with various condi-

tions which affect the synthesis, but we may pass to

the acute observations of Bertagnini. This investi-

gator wished to earmark, as it were, the benzoic

acid administered to the animal, in order to make
sure that it was the same molecule which reappeared

in combination. He so marked it with a nitro-group,

giving nitro-benzoic acid and observing the excretion

of nitro-hippuric acid. Later on he continued this

interesting line of research by giving other substituted

benzoic acids, and showed that in each case a corre-

sponding substituted hippuric acid was formed. Even

so far back as the earlier 'fifties a clear understand-

ing was thus established that the body was possessed

of a special mechanism capable of bringing a par-

ticular class of substances into contact with the

amino-acid glycine, and of converting them, by means

of a synthetical condensation (which had not then

been induced by any laboratory method), into conju-

gates which, as later experiments have shown, are

invariably less noxious for the tissues than the sub-

stances introduced. Great is the number of com-

pounds which are now known to suffer this fate.

To the story begun by Ure and Wohler, chapter after

chapter has been added continuously up to the present

day. In 1876 came the classical experiments of Bunge
and Schmiedeberg. After laborious but successful

efforts to obtain a good method for the estimation of
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hippuric acid in animal fluids, these authors proved,
by a method of exclusion, that, in the dog at least,

the kidney is the seat of the hippuric synthesis. When,
in their carefully controlled experiments, blood con-
taining benzoic acid and glycine was circulated
through that organ, after its isolation from the body,
the production of hippuric acid followed. Schmiede-
berg, a little later, convinced himself that the reaction
in the kidney was a balanced one ; the organ can not
only synthesise hippuric acid, it can also hydrolise it.

As with reactions elsewhere, so in the kidney cell,

the equilibrium of the reaction depends on the relative

concentration of the products concerned. .Schmiede-
berg then separated from the tissues of the kidney
what he believed to be an enzyme capable of inducing
the hydrolysis. Mutch, with improved methods, has
recently shown that a preparation from the kidney,
w-holly free from intact cells, can, beyond all doubt,
hydrolise hippuric acid under rigidly aseptic condi-
tions, the reaction being one which comes to an
equilibrium point when some 97 per cent, of the sub-
stance is broken down. The occurrence of this equili-
brium, and the form of the reaction-velocity curve as
obtained by Mutch, suggested that synthesis under
the influence of the cnzvme was to be expected, and,
on submitting the mixture of benzoic acid and glycine
to its influence. Mutch obtained a product which,
though too small in amount for analysis, was almost
certainly hippuric acid. I have myself obtained
evidence which shows that the synthesis does certainly
occur under these conditions.
The significance of this earliest known synthesis in

the body is no limited one. The amide linkage estab-
lished by it is one with which the body deals widelv,
and is, of course, of the type which is dominant in
tissue complexes, since it is one which unites the
amino-acids in the protein molecule.

Seeing, from the nature of the material supplied
for the synthesis by the body, itself, that the foreign
substances administered must intrude themselves into
the tnachinery of protein metabolism, it is not sur-
prising that many have turned their minds to consider
how far a detailed study of the phenomena might
throw light upon this machinery. How far can the
body extend its supply of glycine when stimulated
by increasing doses of benzoic acid ? What effects
follow when administration is pushed to its limits?
How is the fate in metabolism of the whole molecule
of protein affected when one particular amino-acid is

inharmoniously removed? Can the amino-acid be
itself synthesised dc novo in response to the call for
it? These and similar questions clearly arise. I can
only stop to remind you that there is evidence that,
in connection with this particular chemical synthesis,
the carnivore reacts differently to the herbivore. If
the body of the former be flooded with benzoic acid,
only a proportion undergoes condensation. Only so
much glycine is supplied as would correspond, roughly,
at any rate, with that rendered available by the normal
contemporary breakdown of protein, whereas, in the
herbivorous animal, pushing the administration of
benzoic acid may lead to the excretion of so much
conjugated glycine that it may contain more than half
of the whole nitrogen excreted. This is, of course,
much more than could come from the protein of the
body, and it would seem that the amino-acid is pre-
pared de novo for an express purpose, a significant
thing. But T must not stop to consider questions
which are still in course of study. Before the hippuric
.synthesis was first observed synthetic powers were
thought to be absent from the animal. Since then
we have been continuously learning of fresh instances
of synthesis in the body, not only in connection with
its treatment of foreign substances, with which I am
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just now concerned, but in connection with all its

normal processes.

Another most interesting group of syntheses in

which substances are so dealt with in the body as to

reappear in conjugation with protein derivatives are

those in which the sulphur group plays its part. In

1876 Baumann first introduced us to the ethereal

sulphates of the urine, and, from much subsequent
work, we know how great a group of substances,

chiefly those of phenolic character, are, after adminis-
tration, excreted linked to sulphuric acid. We have
evidence to show that, in all probability, the original

condensation is not with sulphuric acid itself, but

that oxidation of a previously formed sulphur contain-

ing conjugate has preceded excretion, and we know
that another group of substances leave the body com-
bined with unoxidised sulphur. Certain cyanides

—

the aliphatic nitrilcs, for example—reappear as sulpho-

cyanides ; but, above all in interest, is the case de-

scribed bv Baumann, in which the intact cystein

complex of protein, after suffering acetylation of its

amino group, is excreted as a conjugate. The ad-

ministration of halogen-benzene compounds is followed

by the appearance of the so-called mercapturic acid-;

in which the cystein is linked by its sulphur atom
to the ring of chlor-, bromo-, or iodi-benzene. That
large amounts of these conjugates can be formed
during the twenty-four hours is certain, but it would
be interesting to know what limit is set to this los^

of cystin from the body.
I will now recall to you syntheses in which the

substance supplied by the body is derived, not from
protein, but from carbohydrate. The study of the

fate of camphor in the body, carried out by Schmiede-
berg and Hans Meyer in 1878, if it stood by itself,

would abundantly illustrate the significance of this

type of experiment. As you are aware, these workers
proved that, after the administration of camphor, the
urine contains a conjugate formed between an oxidation

product of the camphor and an oxidation product of

glucose. Both substances were then new to chem-
istry, and the latter—glycuronic acid—has since

proved itself of great physiological interest. After

Schmiedeberg's and Hans ^Ieycr^s experiments it was
realised for the first time that the sugar molecule

might play a part in metabolism quite distinct from
its function as fuel, a fact that has much of cogency
at the present time. We have good reason to believe

that though, as a matter of fact, glycuronic acid is a
I normal metabolite, the actual synthesis concerns sugar

itself, the oxidation of the glucose molecule occurring
later. The compound formed is of the glucoside

type, and the analogy with the formation of gluco-

sides in the plant is unmistakable. .Mready the

number of substances known to suffer this particular

synthesis is legion. Almost every organic group
yields an example.

Lastly, in illustration of a quite different type of

synthesis (I can only deal with a few of the many
known cases) we may recall the methylation which
certain compounds undergo. The mechanism of this

process, as it occurs in the body, is obscure, and its

explanation would be of the greatest chemical interest.

I must mention onlv one particular instance inves-

tigated by Ackermann. When nicotinic acid is fed

to animals, it is excreted as trigonellin. a known
vegetable base. This conversion involves methyla-
tion, and is of striking character as an instance of

the artificially induced production of a plant alkaloid

in the animal body.
The full significance of all such happenings will not

be understood unless it be remembered that a nice

adjustment of molecular structure is in many cases

necessary to prepare the foreign substance for syn-
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L.iLjis. Preliminary regulated oxidations or reduc-

uuiis may occur so as to secure, for example, the

jii oduction of an alcoholic or phenolic hydroxy! group,
A hich then gives the opportunity for condensation
which was otherwise absent.

1 have touched only on the fringes of this domain.
Tlie body of knowledge available concerning it has
I!' it been won systematically, and the fate of a multi-

tude of other types of organic substances remains for

investigation. The known facts have, one feels, an
n ademic character in the view of the physiologist,

.a:mI even in that of the pharmacologist, to whom we
; most of our knowledge about them. But, in my
uiion, the chemical response of the tissues to the

inical stimulus of foreign substances of simple
istitution is of profound biological significance.

art from its biological bearings as the simplest type
immunity reaction, it throws vivid light, and its

iLirther study must throw fresh light on the poten-
lialities of the tissue laboratories.

In a brilliant address delivered before the faculty

of medicine of the University of Leeds, Lord Moulton
likened the process of recovery in the tissues after

bacterial invasion to the generation of forces which
i-lablish what is known to the naval architect as the

righting couple." This grows greater the greater
the displacement of a ship, and finally may become
sufficient to overpower the forces tending to make
her heel over. It is surely striking to realise thai

the establishment of the ''righting couple" which
brings the tissue cell back to equilibrium after the
disturbances due to the intrusion of simple molecules
calls for such a complex of chemical events, events
which ultimately result in the modification of the
disturbing substance and its extrusion from the
tissues concerned in a form less noxious to the body
as a whole.

Oxidation, reduction, desaturation, alkylation,

acylation, condensation ; any or all of these processes
may be brought de novo into play as the result of the
intrusion of a new molecule into reactions which were
in dynamic equilibrium. It is clear that chemical
systems capable of so responding to w'hat may be
termed specific chemical stimuli must not be neglected

by any student of chemical dynamics. The physio-
logist has for many years been engaged upon careful
analyses of the mechanical and electric responses to

stimulation. In the phenomena before us we find

"responses" which are equally fundamental. If we
do not study them exhaustively we shall miss an
important opportunity for throwing light upon the
nature of animal tissues as chemical systems.
One reason which has led the organic chemist to

avert his mind from the problems of biochemistry is

the obsession that the really significant happenings
in the animal body are concerned in the main with
substances of such high molecular w-eight and conse-
quent vagueness of molecular structure as to make
their reactions impossible of study by his available
and accurate methods. There remains, I find, pretty
widely spread, the feeling—due to earlier biological

teaching—that, apart from substances which are
obviously excreta, all the simpler products which can
be found in cells or tissues arc as a class mere dejecta,
already too remote from the fundamental biochemical
events to have much significance. So far from this

being the case, recent progress points in the clearest
way to the fact that the molecules with w-hich a most
important and significant part of the chemical
dynamics of living tissues is concerned, arc of a
comparatively simple character. The synthetic re-

actions which we have already considered surely pre-
pare us for this view; but it may be felt that, however
important, they represent abnormal events, while the
study of them has been largely confined to determin- I
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ing the end-products of change. Let me now turn
to normal metabolic processes and to intermediary
reactions.

\\'o know first of all that the raw material of
metabolism is so prepared as to secure that it shall

be in the form of substances of small molecular
weight; that the chief significance of digestion, in-

deed, lies in the fact that it protects the bodv from
complexes foreign to itself. Abderhalden has ably
summarised the evidence for this and has shown us
also that, so far as the known constituents of our
dietaries are concerned, the body is able to maintain
itself when these are supplied to it wholly broken
down into simple bausteiiie, any one of which could be
artificially synthesised with the aid of our present
knowledge. Dealing especially w'ith the proteins, we
have good reason to believe that the individual con-
stituent amino-acids, and not elaborate complexes of

these, leave the digestive tract, while Folin, Van
Slyke, and Abel have recently supplied us with sug-
gestive evidence for the fact that the individual amino-
acids reach the tissues as sucli and there undergo
change.
But still more important, when things are viewed

from my present point of view, is the fact

that recent work gives clear promise that w-e shall

ultimately be able to follow, on definite chemical lines,

the fate in metabolism of each amino-acid individu-

ally ; to trace each phase in the series of reactions

which are concerned in the gradual breakdown and
oxidation of its molecule. Apart from the success

to which it has already attained, the mere fact that

the effort to do this has been made is significant. To
those at least who are familiar with the average
physiological thought of thirty )-ears ago, it will

appear significant enough. So long as there were
any remains of the instinctive belief that the carbonic

acid and urea which leave the body originate from
oxidations occurring wholly in the vague complex of

protoplasm, or at least that any intermediate products

between the complex and the final excreta could only

be looked for in the few substances that accumulate
in considerable amount in the tissues (for instance,

the creatin of muscle), the idea of seriously trying

to trace within the body a series of processes which
begin with such simple substances as tryosin or

leucin was as foreign to thought as was any con-

ception that such processes could be of fundamental

importance in metabolism. However vaguely held,

such beliefs lasted long after there was justification

for them ; their belated survival was due, it seems

to me, to a certain laziness exhibited by physiological

thought when it trenched on matters chemical; they

disappeared only when those accustomed to think in

terms of moleciilar structure turned their attention to

the subject. But it should be clearly understood that

the progress made in these matters could only have

come through the work and thought of those who
combined with chemical knowledge trained instinct

and feeling for biological possibilities. Our present

knowledge of the fate of amino-acids, as of that of

other substances in the body, has only been arrived

at by the combination of many ingenious methods of

study.
It is easy in the animal, as in the laboratory,

to determine the end-products of change; but, when
the end result is reached in stages, it is by no means
casv to determine what are the stages, since the

intermediate products may elude us. And yet the

whole significance of the processes concerned is to bo

sought in the succession of these stag-es. In animal
experiments directed to the end under consideration,

investigators have relied first of all upon the fact

that the body, though the scat of a myriad reactions,

and capable perhaps of learning, to a limited extent
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and under stress of circumstances, new chemical
accomplishments, is in general able to deal only with
what is customary to it. This circumstance has
yielded two methods of determining; the nature of

intermediate products in metabolism. Considerations of

molecular structure will, for instance, suggest several

possible lines along which a given physiological sub-
stance may be expected to undergo change. We may test

these possibilities b}' administering various derivatives

of the substance in question. Only those which prove
on. experiment to be fully metabolised, or to yield

derivatives in the body identical with those yielded by
the parent substance, can be the normal intermediate

products of its metabolism. All others may be re-

jected as not physiological. In a second method
dependent upon this eclecticism of the body, sub-

stances are administered which so far differ from the

normal that, instead of suffering a complete break-
down, thev vield some residual derivative which can
be identified in the e.xcreta, and the nature of which
will throw light upon the chemical mechanism which
has produced it. For instance, a substance with a

resistant (because abnormal) ring structure, but
possessing a normal side chain, may be used to

demonstrate how the side chain breaks down. Again,
we may sometimes obtain useful information by
administering a normal substance in excessive

amounts, when certain intermediate products may
appear in the excreta. Another most profitable method
of experiment is that in which the substance to be

studied is submitted to the influence of isolated organs
instead of to that of the whole animal. Under these

conditions, a series of normal reactions may go on,

but with altered relative velocities, so that inter-

mediate products accumulate; or again when, as may
happen, the successive changes wrought upon a sub-

stance by metabolism occur in different organs of the

bodv, this use of isolated organs enables us to dissect,

as it were, the chain of events. Extraordinarily profit-

able have been the observations made upon indi-

viduals suffering from those errors of metabolism
which Dr. Garrod calls "metabolic sports, the chem-
ical analogues of structural malformations." In these

individuals, nature has talven the first essential step

in an experiment by omitting from their chemical

structure a special catalyst which at one point in the

procession of metabolic chemical events is essential

to its continuance. At this point there is arrest, and
intermediate products come to light.

As you know, most ingenious use of this ready-

made "experimental material has added greatly to our
knowledge of intermediate metabolism. .Admirable

use, too, has been made of the somewhat similar

conditions presented by diabetes, clinical and experi-

mental. Everv dav our knowledge of the dynamics
of the bodv grows upon these lines.

I know' that the history of all these efforts is

familiar to you, but I am concerned to advertise the

fact that our problems call for ingenuity of a special

sort, and to point out that an equipment in chemical

technique alone would not have sufficed for the suc-

cessful attack which has been made upon them. But
I am even more concerned to point out that the direct

method of attack has been too much neglected, or has

been in the hands of too few ; I mean the endeavour
to separate from the tissues further examples of the

simpler products of metabolic change, no matter how
small the amount in which they may be present ; an
endeavour which ought not to stop at the separation

and identification of such substances, but to continue

until it has related each one of them to the dynamic
series of reactions in which each one is surely playing

a part. The earliest attempts at tracing the inter-

mediate processes of metabolism looked for informa-

tion to the products which accumulate in the tissues,

but it seemed to be always tacitly assumed that only
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those few which are quantitatively prominent could

be of importance to the main issues of metabolism.
It is obvious, however, upon consideration, that the

degree to which a substanc* accumulates is by itself

no measure of its metabolic importance ; no proof as

to whether it is on some main line of change, or a •

stage in a quantitatively unimportant chemical by-

path. For, if one substance be changing into another

through a series of intermediate products, then, as

soon as dynamical equilibrium has been established

in the series, and to such equilibrium tissue processes

always tend, the rate of production ot any one inter-

mediate product must be equal to the rate at which
it changes into the next, and so throughout the series.

Else individual intermediate products would accumu-
late or disappear, and the equilibrium be upset. Now
the rate of chemical change in a substance is the

product of its efficient concentration and the velocit-.

constant of the particular reaction it is undergoing.

Thus the relative concentration of each intermedial'

substance sharing in the dynamic equilibrium, or, in

other words, the amount in which we shall find it at

any moment in the tissue, will be inversely propor-

tional to the velocity of the reaction which alters it.

But the successive velocity constants in a series of

reactions mav vary greatly, and the relative accumu-
lation of the different intermediate products must vary

in the same degree. It is certain that in the tissues

very few of such products accumulate in any j.ave

very small amount, but the amount of a product

found is onlv really of significance if we are concerned
with any function ' which it may possibly possess.

It is of no significance as a measure of the quantita-

tive importance of the dynamical events which give

rise to it.

To take an instance. The substance creatin has

alwavs asserted itself in our conceptions concerning
nitrogenous metabolism because of the large amount
in which it is found in the muscle. It may be of

importance per se, and abnormalities in its fate are

certainly important as an indication of abnormalities

in metabolism, but we must remember that the work
of Gulewitsch, Krimberg, Kutschcr, and others has

shown us that a great number of nitrogenous basic

bodies exist in muscle in minute amounts. Maybe
we shall need to know about each of these all that we
now know, or are laboriously trying to know, about

creatin, before the dynamics of basic nitrogen in

muscle become clear. Fortunately for the experi-

menter, most of the raw materials required for tissue

analysis are easily obtainable; there is no reason save

that of the labour involved why we should not work
upon a ton of muscle or a ton of gland tissue.

I am certain that the search for tissue products of

simple constitution has important rewards awaiting

it in the future, so long as physiologists are alive to

the dynamical significance of all of them. Such work
is laborious and calls for special instincts in the

choice of analytical method, but, as I mentioned in

an earlier part of this address, I am sure that high
qualifications as an analyst should be part of the equip-

ment of a biological chemist.

I should like now to say a few words concerning

the actual results of this modern work upon inter-

mediate metabolism, and will return to the amino-

acids. It is clear that what I can say must be very

brief.

We know that the first change suffered by an
a-amino-acid when it enters the metabolic laboratories

is the loss of its amino group, and, thanks to the

labours of Knoop, Neubauer, Embden, Dakin, and
others, we have substantial information concerning

the mechanism of this change. The process involved

1 A product of metabolism can only be said to have a "function " in a

cell or in the body v%'hen, being the end-product of ime reaction, it initiate^;

or modifies reactions in another milieu.
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in the removal of the amino group is not a simple
reduction, which would yield a fatty acid, or substi-

tuted fatty acid, nor a hydrolytic removal which would
leave an a-hydroxy-acid ; but the much less to be
expected process of an oxidative removal, which re-

sults in the production of a keto-acid.- If the direct

evidence for this chemically most interesting primary
change were to be held insufficient (though there is

no insufficiency about it), its physiological reality is

strongly supported by the proof given us by Knoop
and Embden that the liver can resynthesise the

original amino-acid from ammonia and the corre-

sponding keto-acid. This profoundly significant

observation is part of the evidence which is continu-

ally accumulating to show that all normal chemical
processes of the body can suffer reversa'. The next

step in the breakdown involves the oxidation of the

keto-acid, with the production of a fatty acid contain-

ing one carbon less than the original amino-acid.

This in turn is oxidised to its final products along
the lines of the /3-oxidation of Knoop, two carbon
.'itDms being removed at each stage of the breakdown.
All this is true of the aliphatic a-amino-acids, and,
with limitations, of the side chains of their aromatic
congeners. In the case of certain amino-acids the

course of breakdown passes through the :;tage of

aceto-acetic acid. This happens to those of which the
molecule contains the benzene ring, and Dakin has
enabled us to picture clearly the path of change which
involves the opening of the ring. This particular

stage does not seem to occur in the breakdown of the

aliphatic amino-acids, save in the case of leucin ; the

rule and the exception here being alike easy of ex-
planation by considerations of molecular structure.

But direct breakdown on the lines mentioned is far

from being the only fate of individual amino-acids in

the body. The work of Lusk, completed by that of
Dakin, has shown us that of seventeen amino-acids
derived from protein no less than nine may indi-

vidually yield glucose in the diabetic organism, and
there are excellent grounds for believing (indeed, there

is no doubt) that they do the same to a duly regulated
extent in the normal organism. The remaining seven
have been shown not to yield sugar, and there is

therefore a most interesting contrast in the fate of

two groups of the protein Bausteine. Those which
yield sugar do not yield aceto-acetic-acid, and those
which yield the latter are not glycogenic. One set,

after undergoing significant preliminary changes,
seems to join the carbohydrate path of metabolism,
the other set ultimately joins a penultimate stage in

the path which is traversed by fats.

I will here venture to leave for one moment the
firm ground of facts experimentally ascertained. Un-
explored experimentally, but quite certain so far as
their existence is concerned, are yet other metabolic
paths of prime importance, along which individual
amino-acids must travel and suffer change. We know
now from the results of prolonged feeding experi-
ments upon young growing animals, which I mvself,
as well as many others, have carried out, that all the
nitrogenous tissue complexes, as well as the tissue

proteins, can be duly constructed when the diet con-
tains no other source of nitrogen beside the amino-
acids of protein. The purin and pyrimidin bases, for

instance, present in the nuclear material of cells cer-

tainly take origin from particular amino-acids, though
we have no right to assume that groups derived from
carbohydrates or fats play no part in the necessary
syntheses. While recent years have given us a

- Dakin's recent work is giving us an insieht into the mech;
keto-acid tormation. Amino-acids in aqueous solution d
ammonia and the corresponding kelo-aldehyde. The oxidatioi

therefore concerned with the conversion of the aldehyde into lIi
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wonderfully clear picture as to how the nucleic acids
and the purin bases contained in them break down
during metabolism, we have as yet no knowledge of

stages in their synthesis. But it is clear that to dis-

cover these is a task fully open to modern experi-
mental methods, and though a difficult problem, it

is one ready to hand. .Again, in specialised organs
substances are made which are of great importance,
not to the structure, but to the dynamics of the body.
These have become familiar to us under the name of

Hormones. We know the constitution of one of these
only, adrenaline. The molecule of this exemplar has
a simple structure of a kind which makes it almost
certain to be derived from one of the aromatic amino-
acids. It is clearly open to us to discover on what
lines it takes origin. Facts of this kind, we may be
sure, will form a special chapter of biochemistry in

the future. I would like to make a point here quite
important to my main contention that metabolism
deals with simple molecules. As a pure assumption
it is often taught, explicitly or implicitly, that although
the bowel prepares free amino-acids for metabolism,
only those which are individually in excess of the

contemporary needs of the body for protein are directly

diverted to specialised paths of metabolism, and these
to the paths of destructi\-e change. .All others—ali

those which are to play a part in the intimacies of

metabolism—are supposed to be first reconstructed
into protein, and must therefore again be liberated

from a complex before entering upon their special

paths of change. But there is much more reason
(and some experimental grounds) for the belief that

the special paths (of which only one leads to the repair

or formation of tissue protein) may be entered upon
straightway. Mrs. Stanley Gardiner (then Miss Will-

cock) carried out some feeding experiments a few

years ago, and in discussing these I pointed out that

they offered evidence of the direct employment for

special purposes of individual amino-acids derived as
such from the bowel. It seemed at the time that the

argument was misunderstood or felt to carry iittb

weight, but later Prof. Kossel (Johns Hopkins Ilcs-

pital Bulletin, March, 1912) quoted my remarks with
approval and expressed agreement with the view that

the Bausteine of the food protein must, in certain

cases, be used individually and directly.

I wish I had time to illustrate my theme by some
of the abundant facts available from quite other de-

partments of metabolism; but I must pass on.

The chief thing to realise is that as a result of

modern research the conception of metabolism in

block is, as Garrod puts it, giving place to that ot

metabolism in compartments. It is from the be-

haviour of simple molecules we are learning our most
significant lessons.

Now interest in the chemical events such as those

we have been dealing with may still be damped by

the feeling that, after all, when we go to the centre

of things, to the bioplasm, where these processes are

initiated and controlled, we shall find a milieu so com-
plex that the happenings there, although they com-
prise the most significant links in the chain of events,

must be wholly obscure when seen from the point of

view of structural organic chemistry. I would like

you to consider how far this is necessarily the case.

The highly complex substances which form the most
obvious part of the material of the living cell are

relatively stable. Their special characters, and in

particular the colloidal condition in which they exist,

determine, of course, many of the most fundamental
characteristics of the cell : its definite yet mobile
structure, its mechanical qualities, including the con-

tractility of the protoplasm, and those other colloidal

characters which the modern physical chemist is
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studying so closely. For the dynamic chemical events
which happen within the cell, these colloid complexes
yield a special milieu, providing, as it were, special
apparatus, and an organised laboratory. But in the
cell itself, I believe, simple molecules undergo re-

actions of the kind we have been considering. These
reactions, being catalysed by colloidal enzymes, do
not occur in a strictly homogeneous medium, but they
occur, I would argue, in the aqueous fluids of the cell

under just such conditions of solution as obtain when
they progress under the influence of enzymes in vitro.

There is, I know, a view which, if old, is in one
modification or another still current in many quarters.
This conceives of the unit of living matter as a de-
finite, if very large and very labile molecule, and
conceives of a mass of living matter as consisting of

a congregation of such molecules in that definite sense
in which a mass of, say, sugar is a congregation of
molecules, all like to one another. In my opinion,
such a view is as inhibitory to productive thought as
it is lacking in basis. It matters little whether in

this connection we speak of a "molecule" or, in order
to avoid the fairh' obvious misuse of a word, we use
the term "biogen," or any similar expression with the
same connotation. Especially, I believe, is such a view-

unfortunate when, as sometimes, it is made to carrv
the corollary that simple molecules, such as those
provided by foodstufTs, only suffer change after they
have become in a vague sense a part of such a giant
molecule or biogen. Such assumptions became un-
necessary as soon as we learnt that a stable substance
may exhibit instability after it enters the living cell,

not because it loses its chemical identity, and the
chemical properties inherent in its own molecular
structure, by being built into an unstable complex,
but because in the cell it meets with agents (the
intracellular enzymes) which catalyse certain re-

actions of which its molecule is normally capable.
Exactly what sort of material might, in the course

of cosmic evolution, have first come to exhibit the
elementary characters of living stuff, a question raised
in the presidential address which so stirred us last

year, we do not, of course, know. But it is clear that
the living cell as we now- know it is not a mass of
matter composed of a congregation of like molecules,
but a highly differentiated system ; the cell, in the
modern phraseology of physical chemistry, is a system
of coexisting phases of different constitutions.' Cor-
responding to the difference in their constitution,
different chemical events may go on contemporaneouslv
in the different phases, though every change in any
phase affects the chemical and physico-chemical equili-

brium of the whole system. Among these phases are
to be reckoned not only the differentiated parts of the
bioplasm strictly defined (if we can define it strictlv)

the macro- and micro-nuclei, nerve fibres, muscle
fibres, &c., but the material which supports the cell

structure, and what have been termed the " meta-
plasmic " constituents of the cell. These last com-
prise not only the fat droplets, glycogen, starch grains,
aleurone grains, and the like, but other deposits not
to be demonstrated histologicallv. Thev must be
held, too—a point which has not been sufficiently in-
sisted upon—to comprise the diverse substances of
smaller molecular weight and greater solubilitv, which
are present in the more fluid phases of the system—

•

namelv, in the cell juices. It is important to remem-
ber that change in anv one of these constituent
phases, includine the metaplasmic phases, must
affect the equilibrium of the whole cell svstem,
and because of this necessary equilibrium-relation it

is difficult to sav that anv one of the constituent
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I phases, such as we find permanently present in a
, living cell, even a metaplasmic phase, is less essential

than any other to the "life " of the cell, at least when
we view it from the point of view of metabolism. It is

extremely diflicult and probSbly impossible by any
treatment of the animal completely to deprive the liver

of its glycogen deposits, so long as the liver cells

remain alive. Even an extreme variation in tlie

quantity is in the present connection without signi-

ficance because, as we know, the equilibrium ot a
polyphasic system is independent of the mass of any
one of the phases ; but 1 am inclined to the bold
statement that the integrity of metabolic life of a

liver cell is as much dependent on the coexistence of

metaplasmic glycogen, however small in amount, as

upon the coexistence of the nuclear material itself

;

so in other cells, if not upon glycogen, at least upon
other metaplasmic constituents.

Now we should refuse to speak of the membrane
of a cell, or of its glycogen store, as living material.

We should not apply the term to the substances dis-

solved in the cell juice, and, indeed, would scarcely

apply it to the highly differentiated parts of the bio-

plasm if we thought of each detail separately. We are

probably no more justified in applying it, when we
consider it by itself, to what, as the result of micro-
scopic studies, we recognise as "undifferentiated"
bioplasm. On ultimate analysis we can scarcely speak
at all of living matter in the cell ; at any rate, we
cannot, without gross misuse of terms, speak of the

cell life as being associated with any one particular

type of molecule. Its life is the expression of a
particular dynamic equilibrium which obtains in a
polyphasic system. Certain of the phases may be
separated, mechanically or otherwise, as when we
squeeze out the cell juices, and find that chemical
processes still go on in them; but "life," as we
instinctively define it, is a property of the cell as a
whole, because it depends upon the organisation of

processes, upon the equilibrium displayed by the

totality of the coexisting phases
I return to my main point. The view I wish to

impress upon you is that some of the most important
phenomena in the cell, those involving simple re-

actions of the typo which we have been discussing,

occur in ordinary crystalloid solution. We are
entitled to distinguish fluid (or more fluid) phases in

the cell. I always think it helpful in this connection
to think of the least ditTerentiated of animal cells

—

to consider, for instance, the amoeba. In this

creature a fluid phase comes definitely into view with
the appearance of the food vacuole. In this vacuole
digestion goes on, and there can be no doubt, from
the suggestive experimental evidence available, that

a digestive enzyme, and possibly two successive

enzymes (a pepsin followed by a trypsin) appear in

it. It is now generally admitted that digestion in

the amceba, though intracellular, is metaplasmic.
The digestion products appear first of all in simple
aqueous solution. Is it not unjustifiable to assume
that the next step is a total " assimilation " of the

products, a direct building up of all that is produced
in the vacuole into the complexes of the celt? If

there be any basis for our views concerning the speci-

ficity of, say, the tissue proteins, they must applf vi

the amoeba no less than to the higher animal, and
we must picture the building-up of its specific com-
plexes as a selective process. The mi.xture of amino-
acids derived from the proteins of the bacteria or

other food eaten bv it may be inharmonious with
their balance in the amoeba. Some have to be more
directly dealt with, by oxidation or otherwise. If

the digestive hydrolysis occur outside the complexes,

we may most justifiably assume that other prepara-
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live processes also occur outside them. We need not

think of a visible vacuole as the only seat of such
changes. Similar fluid phases in the cell may elude

the microscope, and the phenomena would be just as

significant it reactions occur in the water imbibed by
the colloids of the cell or present in the intra-micellar

spaces of the bioplasm. It is always important to

remember that 75 per cent, of the cell substance
consists of water.

All of these considerations we may apply to the

tissue cells of the higher animal. To my mind, at

least, the following considerations appeal. It is note-

worthy that all the known complexes of the cell

—

the proteins, the phosphorous complexes, the nucleic

acids, &c.—are suscc]nible to hydrolysis by catalytic

ai^ents, which are always present, or potentially

present. If the available experimental evidence be
honestly appraised, it points to the conclusion that

only to hydrolytic processes are the complexes un-
stable. Under, the conditions of the body they are,

while intact, resistant to other types of change, their

hydrolytic products being much more susceptible.

Since hydroclastic agents are present in the cell we
must suppose that there is, at any moment, equili-

brium between the complexes and their water-soluble

hydrolytic products, though the amount of the latter

present at any moment may be very small. Now, I

think we are entitled to look upon assimilation and
dissimilation, while very strictly defined, as being
dependent upon changes in this equilibrium alone.

They are processes of condensation and hydrolysis

respectively. Substances which are foreign to the

normal constitution of the complexes—and these com-
prise not only strictly extraneous substances, but
material for assimilation not yet ready for direct con-

densation, or metabolites which are no longer simple
hydrolytic products—do not enter or re-enter the com-
plexes. They suffer change within the cell, but not

as part of the complexes. When, for instance, a
supply of amino-acids transferred from the gut
reaches the tissue cell, they may be in e.xcess of the

contemporary limits of assimilation ; or, once more,
individual acids may not be present in the har-
monious proportion required to form the specific pro-

teins in the cell. Are we to suppose that all never-

theless become an integral part of the complexes
before the harmony is by some mysterious means
adjusted?-' I think rather that the normality of the

cell proteins is maintained by processes which precede
actual condensation or assimilation. Conversely,
when the cell balance sets towards dissimilation, the
amino-acids liberated by hydrolysis suffer further

changes outside the complexes. So when a foreign
substance, say benzoic acid, enters the cell, we have
no evidence, experimental or other, to suggest that

such a body ever becomes an integral part of the
complexes. Rather does it suffer its conjugation with
glycine in the fluids of the cell. So also with cases of

specific chemical manufacture in organs. When, for

instance, adrenaline—a simple, definite crystalline

body—appears in the cells of the gland which prepares
it, are we to suppose that its molecule emerges in

some way ready-made from the protein complexes of

the gland, rather than that a precursor derived from
a normal hydrolytic product of these proteins or from
the food supply is converted into adrenaline by re-

actions of a comprehensible kind, occurring in aqueous
solution, and involving simple molecules throughout?
While referring to adrenaline, I may comment upon
the fact that the extraordinarily wide influence now
attributed to that substance is a striking illustration

of the importance of simple molecules in the dynamics
of the body.

It should be, of course, understood, though the
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consideration does not atlect the essential significance

of the views I am advancing, that the isolation of

reactions in particular phases of the cell is only rela-

tive. I have before emphasised the point that the

equilibrium of the whole system must, to a greater

or less degree, be affected by a change in any one
phase. .\ happening of any kind in the fluid phases

must affect the chemical equilibrium and, no less, the

phvsico-chemical equilibrium, between them and the

complexes or less fluid phases. .-\ drug may have an
action " on a cell, even though it remain in solution,

and it may have a specific action because its mole-

cular constitution leads it to intrude into, and modify

the course of, some one, rather than any other, of the

numerous simple chemical reactions proceeding in the

cells of different tissues.

But I must now turn from consideration of the re-

actions themselves to that of their direction and con-

trol. It is clear that a special feature of the living

cell is the organisation of chemical events within it.

So long as we are content to conceive of all hap-

penings as occurring within a biogen or living mole-

cule all directive power can be attributed in some
vague sense to its quite special properties.

But the last fifteen years have seen grow up a

doctrine of a quite different sort which, while it has

difficulties of its own, has the supreme merit of pos-

sessing an experimental basis and of encouraging by

its very nature further experimental work. I mean
the conception that each chemical reaction within the

cell is directed and controlled by a specific catalyst.

1 have already more than once implicitly assumed
the existence of intracellular enzymes. I must now
consider them more fully.

Considering the preparation made for it by the

early teaching of individual biologists, prominent

among whom was Moritz Traube, it is remarkable

that belief in the endo-enzyme as a universal agent

of the cell was so slow to establish itself, though in

the absence of abundant experimental proof scepticism

was doubtless justified. So long as the ferments

demonstrated as being normally attached to the cell

were only those withhydroclastic properties, such as

were already familiar in the case of secreted digestive

ferments, the imagination was not stirred. Only with

Buchner's discovery of zymase and cell-free alcoholic

fermentation did the faith begin to grow. Yet, a

quarter of a century before, Hoppe-Seyler had written

(when discussing the then vexed question of nomen-
clature, as between organised and unorganised "fer-

ments ") :
" The only question to be determined is

whether that hypothesis is too bold which assumes

that in the organism of yeasts there is a substance

[the italics are mine] that decomposes sugar into

alcohol and CO, ... I hold the hypothesis to be

necessary because fermentations are chemical events

and must have chemical causes. . . ." If in the last

sentence of this quotation we substitute for the wjord

"fermentations" the words "the molecular reactions

which occur within the cell," Hoppe-Seyler would, I

think, have been equally justified.

Remembering, however, the great multiplicity of

the reactions which occur in the animal body, and

remembering the narrow specificity in the range of

action of an individual enzyme, we may be tempted

to pause on contemplating the myriad nature of the

armv of enzvmes that seems called for. But before

judging upon the matter the mind should be prepared

by a full perusal of the experimental evidence. We
niust call to mind the phenomena of autolysis and

all the details into which they have been followed; the

specificity of the proteolytic ferments concerned, and
especiallv the evidence obtained by .Abderhalden and
others, that tissues contain numerous enzymes, of
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which some act upon only one type of polypeptide, and
some specifically on other polypeptides. We must
remember the intracellular enzymes that slit the phos-
phorous complexes of the cell ; the lipases, the

amylases, and the highly specific invert ferments, each
adjusted to the hydrolysis of a particular sugar. We
have also to think of a large group of enzymes acting
specifically upon other substances of simple constitu-

tion, such as the arginase of Kossel and Dakin,
the enzyme recently described by Dakin which
acts with great potency in converting pyruvic
aldehyde into lactic acid, and many others.

Nothing could produce a firmer belief in the reality

and importance of the specialised enzymes of the

tissues than a personal repetition of the experiments
of Walter Jones, Schittenhelm, Wiechowski, and
others, upon the agents involved in the breakdown of

nucleic acids ; each step in the elaborate process

involves a separate catalyst. In this region of meta-
bolism alone a small army of independent enzymes is

known to play a part, each individual being of proven
specificity. The final stages of the process involve

oxidations which stop short at the stage of uric acid

in man, but proceed to that of allantoin in most
animals. It is very instructive to observe the clean,

complete oxidation of uric acid to allantoin, which can
be induced in vitro under the influence of Wiechowski's
preparations of the in"ic acid o.xidase, especially if

one recalls at the same time, in proof of its physio-

logical significance, that this oxidase, though always
present in the tissues of animals, which excrete allan-

toin, is absent from those of man, who does not.

I will not trouble you with further examples. We
have arrived, indeed, at a stage when, with a huge
array of examples before us, it is logical to conclude
that all metabolic tissue reactions are catalysed by
enzymes, and, knowing the general properties of these,

we have every right to conclude that all reactions may
be so catalysed in the synthetic as well as in the

opposite sense. If we are astonished at the vast
array of specific catalysts which must be present in

the tissues, there are other facts which increase the

complexity of things. Evidence continues to accu-
mulate from the biological side to show that, as a
matter of fact, the living cell can acquire de novo as

the result of special stimulation new catalytic agents
previously foreign to its organisation.

It is certain, from very numerous studies made upon
the lower organisms, and especially upon bacteria,

that the cell may acquire new chemical powers when
made to depend upon an unaccustomed nutritive

medium. I must be content to quote a single in-

stance out of many. Twort has shown that certain

bacteria of the Coli-typhosus group can be trained to

split sugars and alcohols which originally they could
not split at all. A strain of B. lypltosus which after

being grown upon a medium containing dulcite had
acquired the power of splitting this substance, re-

tained it permanently, even after passage through the
body of the guinea-pig, and cultivation upon a dulcite-

free medium. Similar observations have been made
upon the Continent bv Massini and Burri ; the latter

showed by ingenious experiments that all the indi-

viduals of a race which acquires such a new property
have the same potency for acquiring it. No one, at

the present time, will deny that the appearance of a
new enzyme is involved in this adjustment of the cell

to a new nutritive medium.
We have not. it is true, so much evidence for

similar phenomena in the case of the higher animals.
The milk-sugar splitting ferment may be absent from
the gut epithelium before birth, and in some animals
may disappear again after the period of suckling, but
here we probably have to do with some simple alterna-
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tion of latency and activisation. But among tht

"protective" ferments studied by Abderholden we
have, perhaps, cases in which specific individuals

appear de novo as the result of injecting foreign

proteins, &c., into the circufetion. Consider, more-
over, the case of the reactions called out by simpler

substances. We have seen that an enzyme separable

from the kidney tissue can catalyse the synthesis no
less than the breakdown of hippuric acid. Now the

cells of the mammalian kidney have always had to

deal with benzoic acid or chemical precursors of

benzoic acid, and the presence of a specific enzyme
related to it is not surprising. But living cells are

not likely to have ever been in contact with, say,

bromo-benzol, until the substance was administered to

animals experimentally. Yet a definite reaction at

once proceeds when that substance is introduced into

the body. It is linked up, as we have seen, with

cystein. Now, this reaction is not one which would
proceed in the body uncatalysed ; if it be catalysed by

an enzyme, all that we know about the specificity

of such agents would suggest that a new one must
appear for the purpose. I have allowed myself to g<>

beyond ascertained facts in dealing with this lasi

point. But once we have granted that specific

enzymes are real agents in the cell, controlling a

great number of reactions, I can see no logical reason
for supposing that a dift'erent class of mechanism
can be concerned with any particular reaction.

If we are entitled to conceive of so large a part of

the chemical dynamics of the cell as comprising
simple metaplasmic reactions catalysed by independent
specific enzymes, it is certain that our pure chemical
studies of the happenings in tissue extracts, e.xpressed

cell juices, and the like, gain enormously in meaning
and significance. We make a real step forward when
we escape from the vagueness which attaches to the

"bioplasmic molecule" considered as the seat of all

change. But I am not so foolish as to urge that the

step is one towards obvious simplicity in our views
concerning the cell. For what indeed are we to

think of a chemical system in which so great an array

of distinct catalysing agents is present or potentiallj"

present; a system, I would add, which when dis-

turbed by the entry of a foreign substance regains its

equilibrium through the agency of new-born catalysts

adjusted to entirely new reactions? Here seems
justification enough for the vitalistic view that events

in the living cell are determined by final as well as

by proximate causes, that its constitution has refer-

ence to the future as well as the past. But how can
we conceive that any event called forth in any system

bv the entry of a simple molecule, an event related

qualitatively lo the structure of that molecule, can be of

other than a chemical nature? The very complexity,

therefore, which is apparent in the catalytic pheno-
mena of the cell to my mind indicates that we must
have here a case of what Henri Poincar^ has called

la simplicity cachie. Underlying the extreme com-
plexity we mav discover a simplicity which now
escapes us. If so, I have of course no idea along
what lines we are to reach the discovery of that sim-

plicity, but I am sure the subject should attract the

contemplative chemist, and especially him who is in-

terested and versed in the dynamical side of his sub-

ject. If he can arrive at any hypothesis sufficiently

general to direct research he will have opened a new
chapter of organic chemistry—almost will he have
created a new chemistry.

It must not be supposed that I am blind to the fact

that the phenomena of the cell present a side to

which the considerations I have put before you do not

apply. Paul Ehrlich, in his recent illuminatine ad-

dress to the International Congress of Medicine,

I
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remarked that if, in chemistry, it be true that Corpora

tion agunt nisi liquida, then, in chemiotherapy, it is

no less true that Corpora non agunt nisi fixata.

Whatever precisely may be involved in the important

principle of •"fixation" as applied to drug- actions,

it remains, I think, true that the older adage applies

to the dynamic reactions which occur in the living

cell. But there are doubtless dynamic phenomena in

which the cell complexes play a prominent part. The
whole of our doctrine concerning the reaction of the

bodv to the toxins of disease is based upon the fact

that when the cell is invaded by complexes other than

those normal to it, its own complexes become involved.

I must not attempt to deal with these phenomena, but

rather proceed to my closing remarks. I would like,

however, just to express the hope that the chemist will

recognise their theoretical importance. He will not,

indeed, be surprised at the oHgo-dynamic aspects of

the phenomena, startling as thev are. When physico-

chemical factors enter into a phenomenon the in-

fluence of an infinitely small amount of material may
alwavs be expected. It is a fact, for instance, as

Dr. W. H. Mills reminds me, that when a substance

crvstallises in more than one form it may be quite

impossible to obtain the less stable forms of its

crystals in any laboratory which has been "infected"
with the more stable form, even though this infec-

tion has been produced by quite ordinary manipulations

dealing with the latter. Here, certainly, is a case in

which the influence of the infinitesimal is before

us. But what I feel should arrest the interest

of the chemist is the remarkable mingling of

the general with the particular which pheno-
mena like those of immunity display. In the

relations which obtain between toxin and anti-toxin,

for example, we find that physico-chemical factors

predominate, and yet they are associated to a high

degree with the character of specificity. The colloid

state of matter, as such, and the properties of surface

determine many of the characteristics of such re-

actions, yet the chemical aspect is always to the front.

Combinations are observed which do not seem to be

chemical compounds, but rather associations by adsorp-

tion ; vet the mutual relations between the inter-

acting complexes are in the highest degree discrimina-

tive and specific. The chemical factor in adsorption

phenomena has, of course, been recognised else-

where ; but in biology it is particularly striking.

Theoretical chemistry must hasten to take account of

it. The modern developments in the study of valency

probably constitute a step in this direction.

It is clear to everyone that the physical chemist

is plaving, and will continue to play, a most important
part in "the investigation of biological phenomena.
^'' need, I think, have no doubt that in this country

will turn to our problems, for the kind of work
has to do seems to suit our national tastes and

talents, and the biologist just now is much alive

to the value of his results. But I rather feel that the

organic chemist needs more wooing and gets less,

though I am sure that his aid is equally necessary.

In connection with most biological problems, physical

and organic chemists have clearly defined tasks. To
take one instance. In muscle phenomena it is becom-
ing every day clearer that the mechanico-motor pro-

perties of the tissue, its changes of tension, its con-

traction and relaxation, depend upon physico-chemical

phenomena associated with its colloidal complexes
and its intimate structure. Changes in hydrogen-ion
concentration and in the concentration of electrolytes

generally, by acting upon surfaces or by upsetting

osmotic equilibria, seem to be the determining causes

of muscular movement. Yet the energy of the muscle

is continuously supplied by the progress of organic
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reactions, and for a full understanding of events we
need to know every detail of their course. Here
then, as everywhere else, is the need for the organic
chemist.

But 1 would urge upon any young chemist who
thinks of occupying himself with biological problems
the necessity for submitting for a year or two to a
second discipline. If he merely migrate to a bio-

logical institute, prepared to determine the constitu-

tion of new products from the animal and study
their reactions in vitro, he will be a very useful and
acceptable person, but he will not become a bio-

chemist. We want to learn how reactions run in the
organism, and there is abundant evidence to show
how little a mere knowledge of the constitution oi

substances, and a consideration of laboratory possi-

bilities, can help on such knowledge;. The animal
body usually does the unexpected.

But if the organic chemist will get into touch with
the animal, it is sure that the possession of his special

knowledge will serve him well. Difficulties and
peculiarities in connection with technique may lead

the professor of pure chemistry to call his work
amateurish, and certainly his results, unlike those
of the physical chemist, will not straightway lend
themselves to mathematical treatment. He may him-
self, too, meet from time to time the spectre of

Vitalism, and be led quite unjustifiably to wonder
whether all his work may not be wide of the mark.
But if he will first obtain for us a further supply of

valuable qualitt.:ive facts concerning the reactions in

the body, we may then say to him, as Tranio said to

his master :

.\n of us who are engaged in applying chemistry
and physics to the study of living phenomena are apt

to be posed with questions as to our goal, although
we have but just set out on our journey. It seems
to me that we should be content to believe that we
shall ultimately be able at least to describe the living

animal in the sense that the morphologist has
described the dead ; if such descriptions do not amount
to final explanations, it is not our fault. If in "life"
there be some final residuum fated always to elude

our methods, there is always the comfortmg truth

to which Robert Louis Stevenson gave perhaps the

finest expression, when he wrote :

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Leeds.—.^n anonymous donor has generously
signified, through the Chancellor (the Duke of Devon-
shire), his intention of presenting to the University

of Leeds the sum of 10,000/. for the erection of the

much-needed building for the school of agriculture at

the University. This gift will enable the University,

in conjunction with the Yorkshire Council for -Agri-

cultural Education and with the help, it is hoped, of a

grant from the Government, to provide without further

delav the headquarters of agricultural education and
research for the three Ridings of Yorkshire. The
organisation of agricultural teaching in Yorkshire
lias been taken by the Board of .Agriculture as the

model for all other parts of England, and the rapid

growth of the agricultural courses and the develop-

ment of research in animal nutrition and other sub-
jects have made it necessary to provide new buildings
and laboratories on an extensive scale for the school:
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of agriculture at the University of Leeds. The
University Council has provided a site for the new
building, and much of the experimental work will be

done at the Manor Farm, Garforth.

Manchester.—Mr. A. R. Wardlc, assistant demon-
strator in zoology in the Royal College of Science, Lon-
don, has been appointed lecturer in economic zoology in

^succession to Mr. J. Mangan, who resigned at the

end of last session to take up the position of assistant

to the professor of biology in the Government Medical

College, Cairo.

Mr. W. McBretney, headmaster of the Storey

Institute, Lancaster, has been appointed headmaster

of the new Secondary School and Technical Institute

at VVallsend.

Four Gresham Lectures on Harvey, Darwin, and
Huxley will be delivered on October 28, 29, 30, and 31,

by Dr. F. M. Sandwith, Gresham professor of physic.

The lectures, which will be given at the City of Lon-

don School, Victoria Embankment, E.C., are free to

the public, and will begin each evening at six o'clock.

It is stated in Science that M. Ernest Solvay, the

discoverer of the Solvay process for the manufacture

of sodium carbonate, celebrated the fiftieth anniver-

sary of that discovery on September 2 last at Brussels

by giving more than 20o,oooZ. to educational and charit-

able institutions and the employees of his firm. The
L'niversities of Paris and Nancy each received 20,oool.

The new engineering laboratories at University

College, Dundee, were opened on October 14, by Sir

Alexander Kennedy, F.R.S. The chair of engineering

was one of the first to be established at Dundee Uni-

versity College, and in 1882,, Prof, (now Sir Alfred)

Ewing, K.C.B., was elected as its first occupant. For
some few vears after the foundation of the college, the

facilities for the experimental teaching of engineering

were meagre, and it was not until 1S87 that an

engineering laboratory on an adequate scale was pro-

vided. In January, 1911, the University authorities

decided to build and equip a new engineering block,

utilising for the purpose a grant of lo.oooZ. made by

the Carnegie Trust for the development of the Scottish

Universities. This department has been erected
_
at

a cost, including equipment, of about 15,500/. Owing
to the completion in igio of the Peters's Electrical

Engineering Laboratory, the college is well equipped

for the study of this branch of engineering, and the

present laboratories are devoted to the investigation of

problems involved in civil and mechanical engineering.

The heat-engine equipment at present includes an
experimental steam engine, a gas engine, and a petrol

motor, while provision is made for the installation of

a Diesel oil engine and a steam turbine in the near

future. The heat engine-room also contains all the

apparatus necessary for the measurement of the heat

value of solid and gaseous fuels, for the analysis of

flue, exhaust, and fuel gases, and for the measure-

ment of the dryness of steam, &c. The equipment of

the strength of materials laboratory consists of a

50-ton Biukton single-lever testing machine, fitted

for tension, compression, and cross-breaking, and with

autographic recorder, an alternating stress machine,

.ind cement testing machine, along with apparatus

for determining the moduli of elasticity and rigidity,

and for investigating the strength of struts and

the elastic vibrations and deformations of structures.

The hvdraulic equipment includes a 24-in. Pelton

wheel, "a q-in. inward flow pressure turbine, an elec-

trically-driven centrifugal pump, capable of discharg-
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ing 450 gallons per minute, an Oddie-Barclay high-
speed differenlial-ram reciprocating pump, a flume,

3 ft. broad and 45 ft. long, for the study of weir and
channel flow, and apparatus rfor studying the friction

of fluids in pipes, the impact of jets, &c.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, September 29.—M. C. Jordan in

the chair.—J. Guillaume : Observation of the occulta-

tion of the Pleiades by the moon, made September 20,

1913, with the courf^ equatorial at Lyons Observatory.

—

Leopold Fejer : Harmonic polynomials.

—

H. Tietze :

Continuous representations of surfaces on themselves.

—C. Beau : The relations between tuberisation of roots i

and the attack by endophytic fungi in the course of

development of Spiranthes autumnalis.

October 6.—M. P. Appell in the chair.—H.
Deslandres : Remarks on the general electric and mag-
netic fields of the sun. A full discussion of the work
of Hale in comparison with that done at Meudon by
the author.—A. Chauveau : A comparison of human
and bovine tuberculosis from the point of view of

innate or specific aptitude of receiving or cultivating
the bacillus. A development of views put forward in

an earlier paper. The author holds that no human
being, whatever the state of health, is incapable of

receiving the tubercle infection, and regards this as a
necessary consequence of his experiments on cattle.

In the case of human beings exposed to infection and
escaping, it is not the stronger subjects alone who
escape. The practical conclusion is drawn that in the
battle against tuberculosis, it is the bacillus which
must be attacked, and hence that concentration on
strengthening the vitality of the possible patient is

unscientific.—R. Lepine and M. Boulud : The origin of
the sugar secreted in phlorizic glycosuria. The results

of experiments are cited contradicting the hypothesis
that the sugar eliminated in phlorizic glycosuria arises
from the renal cells. The point of attack in the
kidney appears to be especially the vascular endo-
thelium.—Charles Deperet : The fluvial and glacial

history of the Rhone valley in the neighbourhood of
Lyons. The Rhone glacier reached the Lyons region
at a later period than the Ouaternarv epoch.—J.

Bosler : The spectrum of the Metcalf comet, 1913b.
Photographs taken at Meudon show a feeble continu-
ous spectrum with three condensations corresponding to

hydrocarbons (Swan spectrum) and cyanogen. It is

nearly identical with the spectrum of the Schaumasse
comet.—Michel Plancherel : The convergence of series of
orthogonal functions.—Georges Remoundos : Families
of multiform functions admitting exceptional values
within a domain.—Emile Jouguet : Some properties of
waves of shock and combustion.—Lton Guillet and
Victor Bernard : The variation of the resilience of

some commercial alloys of copper as a function of
the temperature. The alloys examined included seven
bronzes with tin, ranging from 3-5 per cent, to 20 per
cent., four brasses, and one aluminium bronze. The
results arc given graphically in two diagrams.

—

Charles Nicoile and L. Blaizot : An atoxic antigono-
coccic vaccine. Its application to the treatment of
blennorrhagia and its complications. The authors
have obtained a stable, atoxic antigonococcic serum
by a method not disclosed, and give details of its

curative action in a considerable number of cases.

—

Ch. Dhere and A. Burdel : The absorption of the

visible rays by the oxyhaemocyanines. Three repro-

ductions of photographs of spectra are given. There
would appear to be one absorption band common to
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all the oxyhaemocyanines.—M. de Montessus de

Ballore : An attempt at synthesis of seismic and vol-

canic phenomena.—Ph. Flajolet : Observation of a

curious formation of cirrus.

New South Wales.

Linnean Society, .\ugust 27.—Mr. W. W. Froggatt,

-vice-president, in the chair.

—

.\. ^M. Lea : Revision of

the Australian Curculionidae belonging to the sub-

family Cryptorhynchides, Part xii. This paper deals

with the balance of the genera, more particularly those

allied to Poropterus, and species of this immense sub-

family of weevils, and, with the exception of a con-

cluding instalment dealing with the classification, dis-

tribution, &c., is the last of the series. Fifteen genera

{one proposed as new) and twenty-three species (two

proposed as new) are described.—W. N. Benson: The
geology and petrology of the Great Serpentine

Belt of New South Wales, Part i.. Introduc-

tory. The area described stretches from Warialda

to Tamworth, embracing about 2000 square miles,

together with one hundred square miles in the

Nundle district, S.S.E. of Tamworth. A general

description of the palaeozoic formations is given. \
great extension of the radiolarian rocks has been

proved, both laterally and in vertical range. The
sequence in igneous rocks is sketched.
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LORD RAYLEIGH'S SCIENTIFIC PAPERS.

Scienfific Papers. By John William Strutt,

Baron Rayleigh, O.M., F.R.S. Vol. v., 1902-

1910. Pp. xiii + 624. (Cambridgfe University

Press, 1912.) Price i^s. net.

THE fifth volume of Lord Rayleigfh's

papers contains his researches from 1902

to 1910; it is a volume of nearly eighty papers

on subjects of a very varied nature—no slight

record for a man during the seventieth decade of

his life.

The four earlier volumes of the work have

already been noticed in N.^ture, and there is little

more to be said with regard to the volume now

under review.

The thanks of all interested in the advance of

physical science are due in the first place to the

author for thus reissuing in collected form his

work during his own lifetime, and in the second

to the Cambridge Unixersity Press for publishing

it in the present admirable form. The issue

of the collected works of great mathematicians

—

Adams, Cayley, Maxwell, Stokes, Rayleigh, Tait,

and Kelvin—which the Press has undertaken in

recent years has been of the utmost value to

students throughout the world ; and of this series

no volumes have been more eagerly looked for

or met with a more welcome reception than those

of Lord Rayleigh. The pages under review

afford ample evidence of the author's special

powers, clearness of vision, whether in regard

to the mathematical theory of his subject or to

the essential details of an experimental inquiry ; a

firm grasp of mathematics as an instrument to

solve the problem he is attacking; readiness to

use simple methods of experiment where these

suffice ; the power to see when it is necessary

to call in the highest skill of the instrument-

maker or the minute care of the observer—these

are manifest throughout.

It must suffice for the present to refer to one

or two of the papers which appear of most interest

to the present writer; the volume must find a

place on the shelves of every physical library, and

be continually referred to by students and workers.

One of the earliest papers reprinted from the

Phil. Trans, for 1902 deals with the isothermal

relation between the pressure and volume of a

gas at pressures of from 75 to 150 mm. of mercury.

The conclusion reached is that to one part in

5000 at least air, hydrogen, oxygen, and argon

obey Boyle's law at the pressures concerned and

at ordinary temperatures (io°-i5°). For nitrous

oxide the deviations are somewhat greater. The

NO. 2295, VOL. 92]

work was extended to higher pressures up to

one atmosphere in a further paper (Phil. Trans.,

190.5)-

In two interesting papers the question whether

the earth's motion affects the rotatory polarisation

or produces double refraction of light are both

answered in the negative. Other papers, again,

bear evidence as to Lord Rayleigh's activity

as a member of the Explosives Committee, or

as adviser to the Trinity House, while p.

large part of the volume deals with various

problems of small vibrations either optical, acous-

tical, or electrical, e.g. on the bending of waves

round a spherical obstacle ; on the dynamical

theory of gratings ; on the application of Poisson's

formula to discontinuous disturbances, together

with a series of acoustical notes.

Reference should also be made to a series of

papers dealing with the measurement of the wave-

length of light, commencing with one in the Philo-

sophical Magazine for 1906, on some measure-

ments of wave-lengths with a modified apparatus,

followed by another on further measurements of

wave-lengths, Phil. Mag., xv., 1908. Both these

papers are admirable examples of Lord Rayleigh's

method of dealing with experimental difficulties

of a high order without any undue elaboration of

apparatus, and of his success in securing results.

The method employed was a modification of that

of Fabry and Perot, and the observations re-

corded in the first paper verified to one part in

a million the values found for the wave-lengths,

in terms of that of the red cadmium line, of the

more important lines of cadmium, mercury, zinc,

and soda, by Mlchelson and Fabry and Perot.

In conclusion i-eference should be made to

papers on skin friction on even surfaces, a note

to a paper by Prof Zahm, Phil. Mag., 1904, and

on the application of the principle of dynamical

similarity. Reports of the -Advisory Committee for

.\eronautics, 1909-10 and 1910-11.

These deal with the conditions to be observed

when calculating the resistance on bodies moving

through the air from experiments on models.

On the assumption that the resistance depends on

the velocity and viscosity of the air and on the

size of the surface, and is approximately propor-

tional to the square of the velocity, it is shown

that the resistance R is given by the equation—

R = /,V2/(v/V0,

where /',
\', and v are the density,

velocitv, and viscosity of the fluid, and I a linear

: quantity defining the size of the body, / being

an unknown function. It follows from this that

if the resistances are to be treated as proportional

to the squares of the velocities for the actual
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body and the model, the comparisons must be

made at velocities for which W is constant—i.e.

at velocities inversely proportional to the size

of the body and model respectively.

Enough has probably been written to direct

• attention to the wide range and absorbing- interest

of the subjects discussed in this volume.

CONCERNING BIRDS.
(i) XI. Jahresbericht (191 1) derVogelwarte Rossit-

ten der Deutschen Ornithologischen Gesell-

schaft. Teil II. By Prof. f. Thienemann.

(2) The Food of some British JVild Birds: a

Study in Economic Ornithology. By W. E.

Collinge. Pp. vi + 109. (London: Dulau and
Co., Ltd., 1913.) Price 4^. net.

(3) The Bodley Head Natural History. By E. D.
Cuming. With Illustrations by J. A. Shepherd.

V'ol. i., British Birds. Passeres. Pp. 120.

(London : John Lane, 1913.) Price 2s. net.

(i) TN the second part of the eleventh annual

X report of the " Vogelwarte," or bird-

watching station, at Rossitten in East Prussia, Dr.

Thienemann sets forth the 191 1 results of the

migration inquiry. The method pursued is mark-

ing the birds with numbered and addressed rings,

and it continues to yield very interesting results.

We notice that more than one black-headed gull

born near Rossitten has been' recovered in Eng-
land, and a starling marked in the nest in Livonia

on June to, 191 i, was shot on December 26, 191 1,

near Buckfast Abbey, South Devon. Other

black-headed gulls from Rossitten were reported

from Hungary, Croatia, Switzerland, and Pied-

mont ; and one marked at Munich was found again

at Tunis. Best of all is the case of a Rossitten gull

inarked in the nest July 18, 1911, and shot in

November in Barbadoes. We may recall the fact

that a British marked gull has been reported from

the Azores.

Some new records of German storks from Africa

l)ring the total of such cases up to twenty-four.

They include recoveries from the Mbomu-Ubangi
basin (North Congo), German East Africa, and the

Victoria East district of Cape Province (the

southernmost locality, 33° 46' S.). Interest also

attaches to storks recovered in Europe, for while

most of those from Germany (east and west), Den-
mark, and Holland have been found to migrate

south-eastwards towards Asia Minor on their

way to Egypt and further south, we have a second

case of a \\'est German stork migrating towards
-Spain.

It is difficult to pick and choose among the in-

teresting records, such as three hooded crows
reco\ered after intervals of more than six years ; a
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lesser black-backed gull marked at Rossitten in

autumn and reported from Servia after three weeks
;

a young woodcock marked near St. Petersburg,

July 3, 191 1, recovered in dept. Gers, S.W. France,

December 12, 191 1 ; a wood pigeon marked in the

nest near Dresden and obtained five months later

in dept. Lot-et-Garonne, S.W. France; a rough-

legged buzzard marked in the nest in northern

Swedish-Lapland in July, and shot near Vienna

four and a-half months later; an eagle {A. poma-
rina) marked in the nest in Russian Kurland in

July, and recovered two months afterwards in J
Southern Bulgaria. .4 discussion of certain rather I
puzzling movements of the red-legged falcon con-

cludes this interesting paper. Dr. Thienemann
is to be heartily congratulated on the success which j

has attended the inquiry which he so energetically I

pursues. •

(2) Mr. Collinge has done a very useful piece of

work in presenting in compact form the results of

his post-mortem examination of 3048 adult birds

and 312 nestlings, and in giving along with this

an up-to-date summary of what is known in regard i

to the food of the commonest British birds. We '

do not speak without feeling when we say that it

is no light task to examine the food-canals of

3000 birds, and to make sure, or as sure as one
can, of the significance of their imperfectly pre-

served contents. Mr. Collinge has done his work
carefully, and the results are proportionately valu-

able—helping us, none too soon, to get away
from the practical mistakes engendered by preju-

dice and hearsay evidence. Mr. Collinge has also

been careful in his presentation of the work done
by other observers.

Attention may be directed to the interesting

(but all too short) chapters on the food of nestlings,

on the r6]e of birds in destroying or distributing

the seeds of weeds, and on the relation of birds to

forestry. Of the twenty-nine species of birds which
have been especially studied by the author, only

five are regarded as distinctively injurious, viz.,

the house-sparrow, bullfinch, sparrow-hawk, wood
pigeon, and stockdove ; six are regarded as alto-

gether too plentiful, and consequently injurious,

viz., missel thrush, blackbird, greenfinch, chaf-

finch, starling, and rook ; the blackcap is injurious,

but not plentiful ; the jay is held to be neutral

;

and the remaining sixteen are beneficial, most of

them meriting protection, especially the owls, the

wren, and the plover. It must be borne in mind,
however, that these are average verdicts, and Mr.
Collinge would doubtless agree that they require

modification for different parts of the country. The
book does not deal at all with fish-eating birds, in

regard to some of which there is a warm difference

of opinion—to be settled by gathering more facts
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- between the champions of birds on one hand
and ang-ling associations on the other. We hope
tliis book will pass through many editions, and
t;ain in strength as it grows—incorporating new
data and extending its scope.

(3) Of making books—big and little—about
birds there is no end, and the more the merrier
a--, long as each newcomer is accurate and sincere,

with something fresh to reveal. There is no doubt
(if a welcome for the " Bodley Head" bird-book,
tor Mr. Shepherd's drawings are charming char-

acterisations, quite unusually successful in reveal-

ing the ways and habits of the birds. There is a
good deal of psychology in them. The text is

pleasantly and clearly written, without waste of

words, and with insight into what is most distinc-

tive. We would suggest that the inclusion of
rarities, such as the rose-coloured pastor, is un-
called for in a book of this kind.

.VETf AMERICAN BOOKS ON
AGRICULTURE.

(i) Cooperation in Agriculture. By G. H. Powell.
Pp. xv + 327-)-xvi plates. (New York: The
Macmillan Company ; London : Macmillan and
Co., Ltd., I9r3.) Price 6s. 6d. net.

(2) The Farmer of To-morrovL\ By F. L Ander-
son. Pp. viii-i-308. (New York : The Macmillan
Company; London: Macmillan and Co., Ltd.,

1913.) Price 6.?. 6d. net.

{3) Animal Husbandry for Schools. By Prof.
M. W. Harper. Pp. xxii + 409. (New York :

The Macmillan Company ; London : Macmillan
and Co., Ltd., 191 3.) Price 6s. net.

(4) Elementary Tropical Agriculture. By W. H.
Johnson. Pp. xi-i-150. (London : Crosbv Lock-
wood and Son, 1913.) Price 3s. f>d. net.

(') 'T^Hli first book on the list contains a very
J. interesting account of the cooperative

movement in America, especially as applied to

agriculture. The subject is a very difficult one,
and the author shows in his opening pages that
he is fully aware of the intricacies and pitfalls in

which it abounds. In the first instance a coopera-
tive movement is not necessarily organised for the
sake of profit; it may also be—and is, indeed,
primarily—run for the benefit of its members in

other directions. Secondly, as the author brings
out very vividly, the a\'erage farmer is not a
specialist. He produces a variety of general crops,
each of which has to be handled and marketed
through different agencies. Moreover, the sup-
plies he uses are secured from different sources.
He is thus in an entirely different position from
the specialist farmer, who devotes his main atten-
tion to some one crop, such as apples, potatoes,
iKc, and therefore has much in common with
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others who are in the same line of business.

These men can easily combine ; they have to face

the same problems of production, transport, dis-

tribution, and sale. Everywhere it is found that

cooperation is easier for them th.-in for the ordin-

ary farmer.

The author therefore considers it a fundamental

principle that a successful industrial organisation

among farmers must be founded on a special

industry, such as cotton, tobacco, milk, &c. Fur-

ther, that the unit must lie in a restricted area. It

also seems necessary for success that the organ-

isation must be born in times of adversity ; if it

springs up in times of prosperity it has less chance

of surviving the competition of existing agencies.

Having laid down these fundamental principles,

the author proceeds to show what has been done
in the various States to apply them to the case of

the ordinary farmer producing various crops.

(2) In this book Mr. Anderson gives a vivid ac-

count of the problem of soil fertility as it is under-

stood by the Bureau of Soils at Washington. It is

written in the direct popular style that is being
cultivated with marked success by some of the

present American authors, and it gives a very

lively picture of the work done by the Bureau and
its bearing on present-day agricultural problems
in America. The author does not attempt any dis-

cussion of the hypotheses, and his statement of the

position of the other side is somewhat inaccurate

;

in a popular book, however, it is something if the

other side is recognised at all, even though it is

only set up to be knocked over.

Besides all this there is a very spirited account
of the position of American agriculture to-day, the

movement back to the land, the introduction of

business methods, the rise in capital value of the

land, and the question of soil treatment. .All these

matters are dealt with in a light and easy fashion

which cannot fail to hold the reader's interest.

(3) The third book on the list is one of the Rural
Text-book Series, and is designed for schools and
for short-course students at the colleges. It is

thoroughly worthy of its companions in the series.

The descriptions of the animals are good, and the

illustrations are both adequate and to the point.

The general reader will be struck by the large

part British live stock play in the animal hus-

bandry of the United States. After an enumera-
tion of the different breeds, the author passes on to

the methods of judging'. The animal's mouth
affords useful guidance here, and some good illus-

trations are given showing the appearance of the

teeth at different ages. Next follows a detailed

description of the score card, an American inven-

tion of great value that has now found its way into

Fnglish colleges.
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The selection of animals to be fattened is no

longer a haphazard matter. Farmers and graziers

have learnt by experience that animals which

fatten well possess certain points in common.

Thus a good beef steer for fattening has a head

with definite characteristics, which are thus set out

by the author :

—

" It should be broad and short, the face and

cheeks should be full and deep with a broad,

strong lower jaw. The nostrils should be large.

The eyes should be large, prominent, and mild,

indicating a quiet temperament. The forehead

should be somewhat prominent, and covered with

a mass of wavy hair. The ear should be of medium
size, and coxered inside and out with fine silky

hair, and should be neatly attached to the head."

The other parts of the body have to be observed

in similar detail. It would be interesting to inquire

how far these "points" possess any real signifi-

cance, and how far they are purely fanciful. Al-

though the author does not help us in this matter,

he has done good service by placing on record

the points recognised in American practice.

(4) Mr. Johnson has gathered together in this

little book—the only British book on the list-

—

the main principles involved in tropical agricul-

ture, with a view to the introduction of the subject

into schools. He is convinced that West .African

youths must be encouraged to adopt agriculture as

a profession if the immense potential agricultural

wealth of the country is to be extensively de-

veloped ; he considers that the unheidthiness of the

climate must militate against the direct exploita-

tion of the industry by Europeans. This being so,

it is obviously necessary that the principles of

agriculture should be introduced into West
African schools, and the book is intended for this

purpose. It begins with a chapter on soil, then

with six chapters on the plant, dealing respectively

with the seed, the root, the stem, leaves, the

flower, and the fruit. Next follows an account of

the food of plants, in which the author reverts once

more to the soil. Two chapters on diseases and
insect pests come next, and finally there is a sec-

tion dealing with the school garden. The book is

well got up, and is clearly written ; it should serve

very well the purpose for which it is intended.

THE POPULARISATION OF SCIENCE.
Harmsworth Popular Science. Edited by Arthur

Mee. In 43 parts. (London : The .Amal-

gamated Press, Ltd.)

THE days when Science was an intellectual

preserve for the few are long since past,

and popularisation has become an art—increas-

ingly an art. For if we compare a work like that

before us with the " Useful Information for the
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People," or the " Science for All," or the " Popular

Educator " of half a century ago, we cannot but

admit that popularisation has. made strides. The
scope is more ambitious, bigger and deeper sub-

jects are tackled ; the mode of presentation is more

interesting, which implies greater psychological

skill ; the style tends to be clearer, more vivid,

less wordy ; the illustrations are often extra-

ordinarily educative ; and the whole thing is more
vertebrated. Sometimes it is the evolution-idea

that gives unity to the treatment; sometimes it is

an enthusiastic conviction that Science is for Man
—to aid him to enter into his kingdom ; more
rarely the unifying aim is to work out a course of

intellectual gymnastics—"a brain-stretching dis-

cipline."

Those who have listened to fine examples of

popular lectures, such as some of the Evening Dis-

courses at the British Association or at the Royal

Institution, or who have read Huxley's or

Tyndall's, must admit that sound popularisation is

possible. If the lecturer has a deep first-hand

knowledge of what he is talking about, if he has

lucidity, vividness, the teacher's instinct, and a

few more gifts and graces, what may he not

achieve—as we have seen and heard—in the way
of making even a difficult subject luminous to an

average intelligence, and that without any lower-

ing of the scientific standard? .And if sound

popularisation is possible, it is also for many
reasons desirable. Knowledge is power : savoir

pour prerK>ir, et prevoir pour pourvoir ; its in-

crease is an increase not of sorrow to well-con-

stituted minds, but of interest and zest, alleviating

what Shakespeare calls "life-harming heavi-

ness "
; and thirdly, no one can doubt that one of

the most pressing social needs of the age is the

better education of the wage-earners, and, of

course, of the leisured class as well. Therefore

we heartily welcome the extraordinary work be-

fore us, because it is sound popularisation, and

sometimes reaches a very high level of success.

The book runs to more than 5000 pages, and

it has twelve main themes. It tells of other

worlds in space, of the making of the earth, of

early forms of life, of the pedigree of plants, of

the evolution of animals, of the ascent of man,

of the laws of health, of the mastery of natural

forces, of the rise of industr\', of the development

of commerce, of the history of society, and of the

possible improvement of the race. It is, of

course, sketchy, selective, and sometimes a little

sensational, but it keeps to the facts, it is written

with great skill, and it seems to us a big educa-

tional success. There is vitality and earnestness

throughout, and the illustrations are exceptionally

vivid and arresting. The numerous portraits of
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scientific workers s,nve a personal touch to the
text. We have tried it on a hoy of ten and a
somewhat hlase reader of fifty, and both j^ixe the
same verdict—that it is extraordinarily interest-

ing. We should like to have seen the authors'
names, and we should like to cut the parts and
Ijrinsi, let us say, all the Hyg-iene together; but
these are minor matters. We wish this populari-
sation all success, because it is sound ; and what
are the factors in this soundness?

It appears to us that the chief desiderata in an
educational enterprise of this sort are the follow-
ing :—Getting contributors with the gifts and
graces already alluded to, plus the crowning
humility of taking pains and obeying the editor
(to whom our compliments); the good sense not
to pretend that everything is easy, since nothing
thorough is; the critical faculty of discerning
what can be presented accurately, and at the same
time intelligibly, for while must true ideas are
clear there is a clarity that only dazzles the man
in the street; and, last, the restraint which for-
bids "giving to the ignorant, as a gospel, in the
name of Science, the rough guesses of yesterday
that to-morrow should forget." We do not mean
to suggest that this huge work has all these
\ irtues in perfection, but it has striven after them,
and therefore we wish it well.

OUR BOOKSHELF.
Arabisclic Gnomonik. No. i. By Dr. Carl Schov.

I'p. 40 + 2 plates. Aus dem Archiv der
Deutschen Seewarte.) (Hamburg, 1913.)

This mathematical account of Moslem dialling,
by a writer already known for his studies of
.\rabir astronomy, forms one of the publications
111 the Deutsche Seewarte.
The author first touches on the bibliography.

There is food for thought in the fact that but tvvo
references are given to English writers. The
.Vrabic sun-dial differs from "that of the Greeks
in having a single point, at the apex of a spike,
lor index, in place of the gnomon. The horizontal
dial is first treated, and rules are given for laying
off "temporary hour-lines." These hours, duo-
decimal subdi\isions of the daylight inter\al, vary
in length

; ne\ertheless, their inconvenience did
not prevent their universal adoption until the time
ot .\bu'l Hassan, who introduced equal hours
about 1200 A.D. They are specially dealt with in
the third chapter. The analysis of the clepsydra
in this chapter gives unequal hours, since it

assumes—erroneously—a constant rate of dis-
charge.

Xext follow two chapte-s on the determination
of the Kibla and the times of prayer—sunset,
nightfall, dawn, noon, and afternoon (asr). The
last, with its various definitions, is discussed in
some detail. The closing chapters concern verti-
cal, cxlindrical, and conical dials.
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1 hough leaning towards the academic in places
(the author employs declinations of 36°, -69°,
-45°, and 63° on p. 21

J, the work is of high
mterest and much utility to all who have to do
with Moslem chronometry. A few typog-raphical
errors apart, it is well printed, but an index would
have been a useful addition.

J. I. c.

Cotton Spinning. By W. S. Taggart. \'ol. I.

Including all Processes up to the End of Card-
ing. Pp. xxxvi + 262. Fourth edition. \ol. II.
Including the Processes up to the End of Flv-
frames. Pp. xiv + 245. F'fth edition. (London:
Macmillan and Co., Ltd., 1913.) Price 4.';. net
each.

These books ha\e been brought up to date, and
much new matter and many illustrations have been
added. In all essential respects they resemble the
previous editions, which have gained a wide circu-
lation among' students and practical cotton-
spinners.

Modern Problems in Psychiatry. Bv Prof.
Ernesto Lugaro. Translated by Drs.D. Orr
and R. G. Rows. W'ith a Foreword by
Sir T. S. Clouston. Pp. vii -1-305. Second
edition. (Manchester L'niversit\- Press, 1913.

)

Price 7.?. 6d. net.

The first English edition of Prof. Lugaro's book
was reviewed in the issue of Nature for January 6,

, 1910 (vol. Ixxxii., p. 273). The present issue

I

differs in no important respect from the former

;

I

a large number of minor changes, including the
I correction of several errors, have been made.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.]

The Spectra of Helium and Hydrogen.

Recently Prof. Fowler (Month. Not. Roy. Astr.
.Soc, December, 1912) has observed a number of new-
lines by passing a condensed discharge through mix-
tures of hydrogen and helium. Some of these lines
coincide closely with lines of the series observed by
Pickering in the spectrum of the star C Puppis, and
attributed to hydrogen in consequence of its simple
numerical relation to the ordinary Balmer series.
Other lines coincide closely with the series predicted
by Rydberg and denoted as the principal series of the
hydrogen spectrum. The rest of the new lines show
a very simple relation to those of the latter series, but
apparently have no place in Rydberg's theory.
From a theory of spectra {Phil. .\Iag., July, 1913)

based on Rutherford's theory of the structure of atoms
and Planck's theory of black-radiation, I have been
led to the assumption that the new lines observed
by Fowler are not due to h\drogen, but that all the
lines are due to helium and form a secondary helium
spectrum exactly analogous to the ordinary hydrogen
spectrum. This view is supported by recent experi-
ments of Mr. Evans (N.ature, September 4, p. 5), who
observed the line 4686 in a helium tube not showing
the ordinary hydrogen lines. Prof. Fowler (Nature,
September 25, p. 95), on the other hand, brings for-
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ward some objections against the assumption that

the lines are due to helium. In his communication
Fowler states that the two series of lines, denoted by
him as the first and the second principal series of the

hydrogen spectrum, in his opinion cannot be united

within the limits of error of observation in a single

series, such as my theory claims. However, I be-

liive that it is possible on the theory to account for

the lines in satisfactory agreement with the measure-
ments.
The first and the second columns of the table below

contain the wave-lengths given by Fowler for the

new lines and the corresponding limits of error of

observation. The lines are marked by P,, P,, and S.

according as they belong to the first or the second
principal series or the Sharp series respectively. The
figures in the third column are the products of the

wave-lengths and the quantity —r, r„ where h, and

n^ are given in the bracket.
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type. The tables published by LocUyer and Pickering
give no indications of lines in the positions calculated,
but further examination of the photographs is hijrhly
desirable.

It should be noted in conclusion that Dr. Bohr's
theory has not yet been shown to be capable of explain-
ing the ordinary series of helium lines.

A. Fowler.
Imperial College, South Kensington, October 14.

Azolla in Norfolk.

_
A VERY interesting case of the rapid .spread of an

introduced species is afforded by Azolla carolitiiana, a
North American species. So far as the Norfolk
Broads are concerned, this free-floating water-fern has
hitherto been confined to a single ditch or "dyk*-"
near Horning Ferry, on the river Bure. Here the
plant flourished greatlv, covering the entire surface,
but owing to the isolation of the "dyke" was pre-
vented from spreading. According to an inhabitant
of the neighbouring village of Ranworth, the plant
has been observed in this one spot for the past fifteen
vears. I have no evidence as to its original intro-
duction. The disastrous floods of August, 1912, car-
ried some of the plant into the Bure, and its increase
during the past twelve months has been extraordinarv
Distributed by the tide it is now abundant in several
of the Broads, and is carried by the tide in large
quantities along the Bure and 'its tributaries, the
Ihurne and the Ant. It has found the still waters of
South Walsham and Ranworth Broads particularly
suited to its needs. It is most partial to the reed
swamps of Typha angustifolia, so characteristic of the
borders of our fen-lakes, and with this protection it
IS seen in large crowded expanses. More and more
of the marsh and fen "dykes" are being invaded.
It seems probable that the spread of the species to
the other rivers of the Norfolk svstem, the Yare and
the Waveney, will be prevented bv the brackish nature
of the water below Ade Bridge. I understand that
a hard winter would probably kill the plant ofi', but its
abundant sporocarps would carry it over to the suc-
ceeding spring.

Undoubtedly ecologists will soon find it necessary
to include Azolla carnliiuaiia in the local open reed-
swamp association as a subdominant. It is a highly
ornamental plant, being pale green in spring and
exhibiting a hundred shades of brown and red in
autumn.

It would be interesting to know the result of com-
petition between .\zolla and members of the
Lemnacea, and I am at present carrying out experi-
ments to test this point. U'. £. Pal.mer.

Great ^^^rmouth.

The Theory of Radiation.

I OWE Prof. Nicholson an apology. His work is
of course, earlier than Dr. Bohr's,' and is actually
cited by the latter. The wording of mv letter
(N.\TURE, October 9) imjilies the reverse.

,. . . ^ S. B. McLaren.
L niversity College, Reading, October 18.

RESEARCH IN AERODYNAMICS.
'T^HE fourth yoJume of researches from the

Institut Aerodynamiqiie de Koutchino covers
the period 1910-1912, and deals mainly with deter-
minations of the air-resistance of various bodies
and with comparisons between the results obtained
at Koutchino with those of observers elsewhere.
A change in the standard temperature correspond-
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ing to the published results has been made since
the publication of the three earlier volumes, the
later determinations being referred to 15° C
instead of o' C. to bring the results to a form more
easily comparable with those of other experimental
establishments.

An examination into the velocity standard of the
institution has been carried out, the ultimate
standard being the movement of the end of a
whirling arm 16 ft. in radius. Three independent
methods of estimating and correcting for the
motion of the air in the room were used prior to
the calibration of various anemometers on the
whirling arm. The anemometers were divided into
two groups, the first containing "vane instru-
ments " and the second "pressure tubes."

It was found, w^hen the anemometers were trans-
ferred to the wind-channel of the laboratory, that
the vane type of anemometer gave somewhat lower
results than the pressure tubes, and it was con-
cluded that the latter were more trustworthy, since
the centrifugal effect of whirling- on the vane' instru-
ments might easily account for the differences
found.

Using the new calibration of the air-channel
resulting from these experiments, a series of deter-
minations of the resistance of square plates normal
to the air-current was made. The plates were
'-,S. -5. and 50 millimetres side, and the values of
the absolute coefficient of resistance are given as
o 58. o'57> ind o'S7 lespectixely. This is some-
what higher than the value hitherto accepted for
plates of this size, and is more nearly equal to
that previously given for plates of from '300 to 500
millimetres.

The same plates were also tested at inclinations
to the air-current, the curves obtained for the
normal force showing the well-known maximum
at an inclination of about 3^°.

Amongst the theoretical investigations is one
entitled, " Methode des variables de dimension zero
et son application en Aerodynamique." Reference
IS made to papers by Lord Rayleigh and others,
but, curiously enough, there does not seem to be
any indication throughout the paper that the
author considers the method to have any further
importance than that of convenience. Approached
from another point of view, the method of no-
dimensional variables arises directly from the
principles of dynamical similarity, and is only one
of the many uses of the laws governing similar
motions. The importance of the physical mean-
ing behind the mathematics appears to have been
o\erlooked.

In the articles in this volume which deal with
comparisons with other observatories it is con-
cluded that the type of channel having enclosing
walls is preferable to that of Eiffel, and that the
channel used at Gottingen is more steady than
that at Koutchino.
An attempt was made to repeat an experiment

by Rateau on a discontinuity in the centre of
pressure variations of an inclined plate. Between
inclinations of 25° and 50° Rateau found a sudden
change, w hilst at Koutchino a continuous and well-
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defined curve was obtained over the same range,

the curve linking up the ranges o to 25° and 50°

to 90°. It is definitely stated that, although diflS-

cult to measure, the position of the centre of

pressure for any inclination was always unique.

THREE BOOKS OF TA\4r£L.i

(i) ""pi-IE type of travel-narrative to which Sir

-L Edward Thorpe's \olume belongs is one

of the commonest among books, but his manner
of treating his subject is by no means common.
The book bears upon it the stamp of a labour

of love ; to any reader who is attached to France,

attracted bv ri\er na\igation, or even generally

was made in a steam yacht across the Channel,

up the Seine to Paris, and back. It was made,
it would appear, le'surely, and gave ample oppor-

tunity for the travellers to become well acquainted

with the many beautiful places on the river, and
for one of them. Miss Olive Branson, to prepare

the admirable series of sketches with which the

book is mainly illustrated, though some of the

pictures are drawn from another source, and there

is also a series of large-scale maps (i : 125,000)

of the rivers ; these last will be found of real

service to those who follow Sir Edward Thorpe on

this fine river, as will the directions he gives in

regard to its na\igition and the otlicial arrange-

ments connected therewith.

-Baalbek, te.pple of Jupiter and .Ami-Liba 1 "Thp Fringe of tile Ea:

interested in thf picturesque in scenery or

architecture, it will make exquisitely plea-

sant reading; the personal element in the

narrative, which introduces the companions
who made the voyage, is never (as it often

is in such books) given an exaggerated pro-

minence, and withal there appears here and there

indications of the scientific authority of the writer

which suffice to give the book a further peculiar

^alue. The journey with which the book deals

' (i) "The Seine from Havre to Paris." By Sir Edward Thorpe. Pp. xxi+
493 (London : Macinillan and Co., Ltd.. 1913.) Price i-!s. 6rf^ net.

(a) "The FrinceoftheEast. A Journey through Pa-t and Present Pro-

vinces of Turkey." By H. C. Lukach. Pp. xiii+!t73-t-plates. (London;
lVl.lcmillan and Co.. Ltd.. 1913.) Price i2J. net.

(3) " A Nalurahst in Cannibal Land." By A S. Meek. Pp. xviii-(-238+

plates. (London : T. Fisher Unwin, n.d.) Price loj. 6(i'. net.

(2) Mr. Lukach, in the sub-title of his book,

describes his journey as lying "through past and
present provinces of Turkey." He has visited

Mount .Vthos and other Le\antine monasteries,

and the islands ot- Rhodes and Cyprus, to each

of which he de\otes chapters. \\'ith the Hol>

Land, and especially Jerusalem, he deals at greatei

length, and his travels, which are dealt with in

this volume, extended along the Syrian coast,

inland along the north-and-south line from

Jerusalem and the Dead Sea through Damascus.
Hama and .\leppo, and as far as the Euphrate>

at Tell Ahmar, a \illage-name famous in associa-

tion with Hittite and .\ssyrian remains.

Much of the book consists merelv of the
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narrative of travel, but this is very well

told, and many experiences which are hkely

to be of value to other wanderers in the some-
what intricate paths of the Nearer East are

"iven prominence. Mr. Lukach has alread}-

written on Cyprus, and perhaps his chapter on
that island in the present xolume may be indicated

as of special value, includins^ as it does a brief

historical review, but throughout the book, a
medley as it must necessarilv be, there is found
a laudable tendency to a\oid assuminij for the

reader a foreknowlediie of the complex lines of

Levantine history. For example, the note and
" tjenealoi^ical " table of the Eastern Churches on

pp. T13, 114, will be welcome to those who have
srii\rn ti) (omprchend tho relii;ious dix'isioiis of

a descriptive writer ; his colleaj^^ues at the museum,
on the one hand, and his readers, on the other,
may be willing^ to find undue modesty in the state-
ment. Certainly he has provided the museum
with much new material ; an introduction to his
book by the Hon. Walter Rothschild makes that
clear, while so far as the literary claims of the
work are concerned, the book has had the benefit
of editorship at the hands of Mr. Frank Fox, who
is well qualified for the task by his authoritative
knowledife of .\ustralasia. .Mr. Meek's text
unquestionably increases in interest as it pro-
gresses, and in addition to his personal adventures
(from which, quietly narrated as they are, his
own spirit of intrepidity cmcrq-cs clearly enoufj-h)
and his siirrc^-i'.-^ i-

, ;
i tribute is cer-

Eastern Christendom. The book is illustrated
with many ijood photosiraphs, mostly the author's
own, and there is a small roule-maJD.

(.^) Mr. .\. S. Meek has made extensive
2ooloj,'ic:il collections for the Tring- Museum, and
in the present volume he narrates his adventures
while doing so, and also, ;it the outset, gives some
account of his preparation for a collector's career.
We follow him, in his narrative, to New Guinea
and to \arious island-groups in the region of that
great island—the Trobriands, the I.ouisiades, the
Solomons, itc. In New Guinea it.self he has
travelled widely, and not in Briti.sh territory only

;

his two last chapters deal with expeditions into
the heart of the Dutch area. Mr. Meek asserts
that he can claim to be neither a man of science nor
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lainly due to his abilit\- in dealing u ith the natives,

on whose friendly aid—of the winning of which
there is but one method and that the right one

—

he has often needed, and been able, to rely.

NOTES.
The council of the Royal Meteorological Society has

awarded the Symons gold medal to Mr. W. H. Dines,

F.R.S., in recognition of the valuable work which he

has done in connection with meteorological science.

The medal will be presented at the annual meeting

of the society on January 21, 1914.

The annual Huxley Memorial Lecture of

the Royal Anthropological Institute will be de-
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livered on Friday, Xovember 14, by Prof. W. J.

Sollas, F.R.S., who will take as his subject ' Paviland

Cave." Prof. A. Keith, F.R.S., president of the

institute, will occupy the chair.

The death is announced, at sixty-two years of age,

of Mr. H. Herbert Smith, vice-president of the Sur-

vevors' Institution, a member of the council of the

Royal Agricultural Society, and Gilbey lecturer on

the history and the economics of agriculture, Cam-
bridge University, 1900-03.

The Paris Temps has just instituted an inquiry in

scientific, industrial and medical circles as to directions

in which developments of research are most desired.

The object is to suggest the most useful discoveries

which it is possible to make in the present state of

scientific knowledge, and to indicate those awaited

eagerly by workers in such various branches of science

as electricity, mechanics, chemistry, physics, bacterio-

logy, astronomy, &c. The result of the inquiry will

show the point of view from which, at the close of

this vear, men of science are looking toward the

future.

The council of the Yorkshire Naturalists' Union

has elected Mr. T. Sheppard, of Hull, the president

for ne.xt year. The Yorkshire Naturalists' Union

is one of the most successful associations of its kind

in Great Britain, and has published many important

monographs on the flora and fauna of the county, and

also issues The Naturalist, which is one of the oldest

scientific monthly magazines in the country. The
union has a membership of nearly four thousand, and

about forty important natural history societies are

affiliated with it.

The Harveian oration was delivered before the

president and fellows of the Royal College of

Physicians, on October 18, by Dr. J. Mitchell Bruce,

who took for his subject "The Origin and Nature of

Fever." The president of the college, Sir Thomas
Barlow, presented the Baly gold medal to Dr. J. S.

Haldane, F.R.S. The award of this medal is made
every alternate year, on the recommendation of the

president and council, to the person who shall be

deemed to have most distinguished himself in the

science of physiology, especially during the two years

immediately preceding the award.

The report of the council of the Cardiff Naturalists'

Society adopted at the recent annual meeting shows
that the membership is now 505, of whom twenty are

life members. We notice that the council in May,

1913, adopted a suggestion made by Principal Griffiths

that steps should be taken towards securing an early

visit to Cardiff of the British Association. At the

subsequent meeting of the City Council the sugges-

tion was approved. An invitation has been forwarded

to the council of the British Association, but the

earliest practicable date now vacant is 1919. The
programme for the present session deals with a diver-

sity of topics, among which various aspects of animal

and plant life are prominent.

The council of the Institution of Civil Engineers

has made the following awards for papers published
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in the Proceedings without discussion during the ses-

sion 1912-13 :—A Telford gold medal to Mr. James
Mackenzie (Johannesburg) ; "Pelford premiums to

Messrs. H. Hawgood (Los Angeles), J. K. Robertson

(Bombay), G. S. Perry (Sydney, N.S.W.), and Ger-

vaise Purcell (Los Angeles) ; and the Crampton prize

to Mr. \ViUiam Mason (Liverpool). The council has

made the following awards in respect of students'

papers read before provincial associations of students

during the past session :—The James Forrest medal

and a Miller prize to Mr. P. M. Chadvvick (Birming-

ham); and Miller prizes to Messrs. A. J. S. Pippard

(Bristol), T. P. Geen (Bristol), C. E. Holloway (Bris-

tol), J. W. Burns (Glasgow), and B. .\. E. Heilig

(Birmingham).

The l'"araday Society has arranged for a general

discussion on the passivity of metals to be held on

Wednesday, November 12, in the rooms of the Chem-
ical Society, Burlington House. The president-elect.

Sir Robert Hadfield, F.R.S., will preside, and the

following provisional programme has been arranged :

Dr. G. Senter will open the discussion with a general

introduction to the subject, and there will be papers

by Dr. G. Grube (Dresden) on some anodic and

kathodic retardation phenomena and their bearing

upon the theory of passivity; Dr. D. Reichinstein

(Zurich) on interpretation of recent experiments bear-

ing on the problem of the passivity of metals ; Dr.

H. S. .Mien on photo-electric activity of active and

passive irons. Communications will also be read

from Profs. G. Schmidt (Miinster), Max LeBlanc

(Dresden), E. Shoch (Texas), and Giinther Schuize

(Reichsanstalt, Charlottenburg).

.\ Paris telegram announces the death, in a state

of destitution, of M. Charles Tellier, the inventor of

the cold storage system, at eighty-six j'ears of age.

.Appreciative accounts of M. Tellier 's work appear in

The Times of October 21, and are here summarised.

Born at Amiens, he devoted himself to scientific re-

search, and his experiments found a practical out-

come in 1876, when the first experimental cargo ol

frozen meat left France for Buenos Aires in Le
Frigorifique, which had been built under his direction

with cold storage compartments. His invention met

at first with little appreciation, but at the present day

cold storage has not only changed completely the set

of the world's food trade, but has deeply affected the

economic development of many important nations.

Although Le trigorifique was M. Tellicr's finest

achievement, he did not cease from the early 'sixties

on to his death to apply all his forces to the advance-

ment of that scientific knowledge on which practical

refrigeration depends. His two books, written in

verv early davs, " Le F'roid applique a la Biere," and
" La Conservation de la Viande par le Froid," laid

the foundation of our knowledge of cold storage, and

they have been followed by numerous other publica-

tions and papers, setting forth, as he made them, the

results of his researches.

It is announced in the October number of The

Museums Journal that the next meeting of the

Museums .Association will be held at Swansea, the
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special object of meeting at that town being to offer

advice with regard to the work of a newly established

museum and art institute. In a later paragraph of

the same issue reference is made to the question of

the future of the museums established and furnished

by the late Sir Jonathan Hutchinson at Haslemere,

Selby, and Charles Street, London. Although the

founder is believed to have spent something like

30,000/. on these institutions, no provision for their

future maintainance is made in his will, the executors

being empowered to dispose of them in such manner
as they think best. .\t a meeting held at Haslemere
last week it was announced that Mr. Jonathan
Hutchinson, writing en behalf of the trustees of

Sir Jonathan Hutchinson's estate, had stated that

if it were found possible to raise the necessary en-

dowment fund, the trustees were willing to hand
over by deed the freehold site and the museum with

all its contents to a suitable trust committee. It was
also intimated that other members of the Hutchinson
family were prepared to give substantial monetary
help to any fund which it might be proposed to raise.

The value of the site at Haslemere is estimated by

the trustees at about 4000/.

The inaugural lecture for the newly founded lecture-

ship in paleobotany at University College, University

of London, was delivered on Friday, October

17. by Dr. Marie Stopes. Dr. Teall. F.R.S.,

the director of the Geological Survev, was
in the chair. In the course of her lecture Dr.

Stopes communicated the view that palsobotany is an
independent science, though its main results are of

particular service to botany, geology, or in practical

mining. The first part of the lecture was devoted

to a historical account of the subject, and a number
of quotations were made from old books not generally

known to palaeobotanists. Historically the science

has passed through three phases : the first when
fossil plants were looked on as wanton ornaments,
even at a time when animal fossil.s were recognised

as being of organic origin; the second when plant

impressions were drawn accurately and described, but
without true understanding ; the third when a scien-

tific study of plant fossils revealed their importance
in the conceptions of evolution and morphology of

living plants, their value as " thermometers of extinct

continents," and their importance to the strati-

graphical geologist and coal miner. Dr. Teall said

that he had been recently much impressed by the
results of fossil botany, and <>xpressed a hope that
more students would give it careful attention. Prof.

F. W. Oliver, F.R.S., in thanking Dr. Teall and th-

lecturer, said that he realised that the botanical side

of palaeobotany was not its only one ; he agreed with
the lecturer that palaeobotany was an independent
science, and he hoped before long to see a department
of pateontologj' in the University.

Ox Wednesday, October 15, a conversazione was
held at King's College, by the Royal Microscopical
Socii'ly, when nearly five hundred fellows and their
friends were received by the president. Prof. G. Sims
Woodhead. The object was to bring together, so far
a^ practicable, a series of exhibits which would demon-
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strata the many uses to which microscopes may be
put at the present time, both in science and commerce,
and to enable those interested or engaged in micro-
scopic work to demonstrate the methods thev em-
ployed and the results they had obtained. The centre
tables in the Great Hall of the college were occupied
by pond-life exhibits, and more than forty micro-
scopes were arranged under the direction of D. J.

Scourfield. These were the centre of interest to a
large number of visitors throughout the evening,
many of the living objects being beautifully shown.
Among the exhibits which also engaged the attention

of visitors, that by F. W. Watson Baker, a demon-
stration of the actual grinding of a lens for a micro-
scope objective, holds a high place. The subjects of

other interesting exhibits were :—.\ beautiful series of

slides showing wild flowers under opaque illumina-

tion, Conrad Beck; preparation of rock sections, C. H.
CafTyn ; an experiment with the .\bbe diffraction

microscope to illustrate the effect of altering the phase
of one of the spectra forming on image of a grating,

J. E. Barnard; transparencies in colour, E. Cuzncr
and T. E. Freshwater ; colour stereoscopic slides of
water mites, H. Taverner; an eyepiece micrometer
with diffraction grating—an ingenious method of

avoiding the errors common to most micrometers,

J. W. Gordon; foraminifera, E. Heron-Allen and
.v. Earland ; apparatus for stereo-photomicrography
and also for high-power binocular observation, J. W.
Ogilvy ; fluorescent objects illuminated by ultra-violet

light. Max Poser; and exhibits to illustrate differ-

ential colour illumination, J. Rheinberg. Two lec-

tures were delivered during the evening, one by Dr.
E. J. Spitta on diatom structure and a demonstration
of the microscopic structure of rocks, by C. H. Caffyn.

Some "Notes on the Struggle for Existence in

Tropical Africa " are contributed to the current num-
ber of Bedrock by Mr. G. D. H. Carpenter, who
spent nearly three years on the equatorial islands of

Lake Victoria in studying the tsetse-fly on behalf of

the Royal Society's Sleeping Sickness Commission.
He emphasises the importance of studying mimicry
under natural conditions rather than in the cabinet,

and advances it as a strong argument in favour of

the truth of the mimetic theory that the resemblance

of one insect to another is explicable in exactly the

same way as the resemblance of an insect to a dead

leaf. On the theory of natural selection through

minute variations, mimetic resemblances are simply a

special case of coloration analogous to other special

cases.

The October number of The Fortnightly Review
contains an article by Henri Fabre, the veteran

naturalist of .Serignan, on his relations with Charles

Darwin. The article illustrates in an interesting way
some of the leading characteristics of these two re-

markable men—the combined fertility and caution in

speculation shown bv Darwin, with his determination

to bring every hypothesis to the test of experiment

;

and the unrivalled powers of observation possessed

by Fabre, his enthusiasm in the pursuit of his

favourite study, and the charm of his literary style.

Darwin, being interested in the homing instincts of
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the mason-bees, suggested to Fabie the making of

experimetits to determine, if possible, whether this

instinct was at all dependent on a perception by the

insects of the direction in which they were first carried

away from their nests. A whole series of trials was

carried out by Fabre, the essential feature in which

was the enclosure of marked bees in a dark box, the

carrying of the box with its inmates in a direction

opposite to that from which the release was to take

place, and the repeated rotation of the box at different

points of the route, in order to ensure that the captive

bees should lose their bearings during the journey.

The experiment was repeated, with variations, man\
times over, the almost uniform result being that from

30 to 40 per cent, of the liberated bees found their

way home without difficulty. This was contrary to

the expectation of both inquirers, and Darwin next

proposed to try the effect of placing the insects within

an induction coil, " a curious notion," as Fabre

observes. The experiment was performed, with amus-

ing results. But in the end the experimenter was
fain to confess that the homing instinct of his bees

remained a mystery.

The Gypsy Lore Journal (vol. vi., Pari 4) is largely

devoted to an account by Mr. E. O. \\'instedt of "The
Gvpsy Coppersmiths' Invasion of 1911-13." Owing
to the reticence displayed by these people, the origin

of the party which visited England is uncertain.

Some claimed to be Caucasians, others Russians, and

many seem to have forgotten the place whence they

started. Galicia seems to be the probable home of

many of the immigrants. They appear to be

genuine gypsies, their skin colour being practically

identical with that of the Russian peasantry. In

their metal work there are remarkable coincidences

with Indian art products. This monograph contains

a very complete account of their religious beliefs,

organisation, dress, manners, and customs. The
excellent work being carried out, with very limited

resources, by the Gypsy Lore Society, which has its

headquarters at 2i.\ Alfred Street, Liverpool, should

invite support from all who are interested in this

remarkable race and from students of anthropology.

Recently the Prehistoric Society of East Anglia

formed a committee to investigate the " Red Crag
shell portrait " at present in the possession of Dr.

Marie C. Stopes. The report of the committee has

now appeared in the excellent Proceedings of that

society (Part 3, vol. i.). The shell represents a typical

Red Crag species, and bears the crude carving of a

human face. The committee reported that " the

weight of evidence was in favour of the Pliocene age

of the human work on the shell ... it was impos-

sible to speak with absolute certainty on the point."

One has only to glance at the other articles included

in this volume to see how much and varied is the

prehistoric research which is being carried out at

present in East Anglia. Dr. Allen Sturge has

applied Drayson's theory to explain the occurrence of

periods of glaciation ; a description is given by Mr.

J. Reid Moir of worked flints from the mid-glacial

gravel and chalky boulder clay of Suffolk ; an account

is written bv Col. LInderwood of Pleistocene bones
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and flint implements from a gravel pit at Dovercourt,

Essex. The description of a Pala'olithic site on
Wretham Heath, near Thetford* by Dr. J. E. Marr,

of Cambridge, is particularly interesting. Mr. W. G.

Clarke contributes a paper on Norfolk implements of

Palaeolithic "cave" type. The Proceedings of the

East .\nglia Prehistoric Society contain matter which

archaeologists and anthropologists cannot afford to

overlook.

A PAR.\GK.\PH in N.ATLRE of October g (p. 175) upon
a pamphlet recently issued by the National Equine
Defence League, referred to a Bill to prohibit the

docking of horses, printed at the end of the pamphlet,

as having become law. The honorary secretary of the

league writes to say that the Bill was abandoned last

session in order to be amended, and will again be

introduced next session. A clear statement to this

effect might with advantage have been printed upon

the same page of the pamphlet to prevent a mistaken

conclusion such as was arrived at by our contributor. Jj

The honorary secretary will be pleased to forward any •
information upon the subject to anyone applying to

him at Beaconsfield Road, New .Southgatc, London, N.

In No. 2014 of the Proceedings of the U.S. National
J,

Museum (vol. xlvi., pp. 93-102) Mr. C. W. Gidley M
gives a preliminary account of mammalian remains '

from a Pleistocene cave-deposit near Cumberland,

Maryland. Lower jaws of a bear and a dog are de-

scribed as new species

—

Vrsus vitabilis and Canis

ambrusteri. As the former differs from the American
|

black bear {U. aniericanus) merely by the larger lower

canines, it might well have been regarded as a race

of that species. The latter is of the size of a wolf,

but has the lower carnassial tooth approximating to

that of a co3ote or a jackal. In the legend to the

figures on p. 100 and the first paragraph on the

opposite page, no fewer than eight misprints are

noticeable, one of which, namely Hyscins, for

Lyciscus, is distinctly puzzling.

The size of litters and the number of nipples in

swine forms the subject of an interesting paper by

Messrs. G. H. Parker and C. Bullard in the Pro-

ceedings of the American Academy of Arts and

Sciences, vol. xli.x., No. 7. The authors have pre-

pared a record of 1000 litters of unborn pigs of various

breeds, and by means of tables arranged in order

of the number of pigs in the litter are shown the

relative position of the pig in the uterus, its sex, and

the number and arrangement of its nipples. Of the

total number of pigs examined 3024 were males and

2946 females, and in the whole population it -was
found that the nipples ranged from 8-18, with a mean
of 12-2 and a mode of 12. In the majority (3559) the

arrangement of the nipples was regular in character.

No obvious relation would appear to exist between the

size of the litter and the number of nipples in the

females ; though there may be as few nipples as eight

and as large litters as fifteen, disadvantageous com-
binations of large litters borne by females with few

nipples cannot be of frequent occurrence. Commonly
there are about twice as inany nipples, twelve, as

young, six.
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In the course of an article, "The Transmutation

if the Elements," in the October number of Bedrock.

Dr. Norman Campbell deals with the apparent syn-

thesis of neon out of helium and oxygen by Messrs.

Collie and Patterson, which was described last

l-ebruary, as well as with Sir J. J. Thomson's ob-

servation that helium, hydrogen, and neon can be

obtained from many solids by kathode-ray bombard-

I
ment. Dr. Campbell takes the view that to apply the

word ' transmutation " to these processes is rather an

unfortunate step, although it might be described as

mere quibbling to say that the kathode rays do not

produce transmutation when the results of transmuta-

tion can only be made evident by means of kathode

rays. If gold could be "liberated" from lead by

-uch bombardment, the amount so liberated would
iinly be the amount accumulated by long ages of

spontaneous disintegration, and would utterly fail to

materialise the traditional idea of "transmutation."

Vols. ix. and x. of the Collected Researches of the

National Physical Laboratory maintain the high

standard of excellence we have come to look on as

natural in the work which issues from that institu-

tion. The present volumes cover the twentj'-three

papers published in the scientific or technical Press or

In the proceedings of learned societies during the

\ear 1912. One of the most important of the papers
dealing with engineering problems is that on the

properties of welded joints in iron and steel. It is

found that acetylene welded joints are not so good
as hand or electrical welded, and that while hand
welded are somewhat better than electrical for alter-

nations of stress, they are not so uniform in the

results they give. .Another important contribution

to engineering knowledge is made in the report on
the properties of alloys of aluminium and zinc. .An

'X tended series of tests leads to the general conclu-

sion that the alloy containing 20 per cent, of zinc

is the most promising. In electrical engineering the

valuable papers on the properties of insulating mate-
rials and the circumstances which affect them supply
much trustworthy information in a field in which un-
certainty has reigned for too long a period. Other
important facts are brought out in papers on the
visibility of faint lights like those of vessels at sea,

on photographic lenses and shutters, on the elec-

tricity emitted by carbon at high temperatures, and,

lastly, that on a determination of the ohm by alter-

nating-current methods, which has led to a result

slightly less than the value at present accepted.

.Mkssrs. C. a. P..\r.soxs and Co., Ltd., have
despatched from their Heaton Works at Newcastlc-
on-Tyne the largest turbo-generator yet completed.

An illustrated account of this machine appears in

Engineering for October 17. The machine has been

built to the order of the Commonwealth Edison Com-
pany of Chicago, a Corporation owning probablv the

greatest collective power-station in the world, and
has been designed for a continuous load, at 750 revolu-

tions per minute, of 25,000 kw., at a power factor of

005, the periodicity being 25 complete cycles per

•second. The steam consumption guaranteed is
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notable, and marks an epoch in steam plant. With
steam at 200 lb. per sq. in., superheated to an extent

of 200° F., and an absolute pressure in the condenser
equivalent to i in., the guaranteed steam consumption
at 20,000 kw. is 11-25 'h- ppr kw. output from the

alternator; at 25 per cent, over or under the normal
load, ii(-i5 lb. per kw. output; and at half-load,

12-5 lb. per kw. output. The steam consumption
guaranteed for this turbine set—the largest ever fitted

to a single shaft— is equal to 8-i lb. per shaft-horse-

power per hour, a result not hitherto attained in

marine practice. Were oil fuel used in the boiler

furnaces of a marine plant having this steam con-

sumption, the fuel used would amount to o-6 lb. per

shaft-horse-power per hour, a result nearly compar-
able, from the point of view of radius of action in

warships, with that attained by internal-combustion

engines.

The ninth half-yearly volume of the Journal
of the Institute of Metals contains the presi-

dential address of Prof. Huntington and some half-

dozen papers of considerable scientific and tech-

nical interest, read at the spring meeting of

the institute. These include a paper bv Mr. Alex-

ander Siemens on inetal filament lamps, papers on
corrosion by Mr. .Arnold Philip and by Dr. G. H.
Bailey, a paper on the microstructure of German
silver, by Mr. O. F. Hudson, and papers on the heat

treatment of alloys by Mr. G. H. Gulliver and by
Messrs. H. S. and J. S. G. Primrose. The excellent

photomicrographs which illustrate the presidential

address and three of the papers are a noteworthy
feature of the present volume.

Messrs. Newton .\np Co., 72 Wigmore Street,

London, W., have issued new catalogues giving full

particulars of the optical lanterns, kinematographs,
and projection apparatus which they able to supplv.

The sectional catalogues now published separatelv by
this firm will prove a great convenience, as it will be
possible easily to keep each up to date. .Among these

catalogues those describing the new science lanterns

and the arc lamps deserve special mention. These
instruments are the result of many experiments, and
deserve the careful attention of lecturers and science

teachers.

The October issue of Mr. C. Baker's list of

second-hand scientific instruments contains particulars

of more than two thousand pieces of scientific appa-

ratus. Each instrument is guaranteed to be in work-
ing order, and the majority are in new condition.

Especial attention inay be directed to section i of the

catalogue devoted to microscopes and accessories, of

which a fine collection is available for selection.

At the head of the review of "The British Parasitic

Copepoda " in N.\tvre of October 16 (p. 193) the price

of the w-ork was erroneously given as 15s. The
secretary of the Ray Society writes to point out that

this is the price of vol. i. only; and that the price of

vol. ii. is 25.';. The price of the complete work is,

therefore, 40^. net.
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corroborated by Dr. Trondk-, who, however, does not

admit the presence of an acceleration.

We pass over the remaining' lectures, interesting

as tliey were, remarking only on those of Profs.

Keller and Dutoit. Prof. Keller dwelt on the points

of resemblance between life in the Caucasus and that

of the lake-dwellers in Switzerland in prehistoric

tinaes. Prof. Dutoit gave a brilliant exposition of the

assimilation which is going on of the methods of

analytical chemistry to those of physical chemistry
and biology. The new processes employed—which
are, in point of fact, due in great measure to Prof.

Dutoit himself, and have already rendered consider-

able services both to manufactures and science—are

indirect, and have the advantage of great precision

and extreme rapidity'.

Turning to the separate sections, we commence
with botany. Prof. Chodat, whose unique collection

of cultures of algse now numbers more than half a
hundred, spoke of the bearing of his experiments on
the systematic classification of these plants. Dr.
Baumann, who has been studying the vegetation of

the Lake of Constance, described how the small
sliells of gasteropods in these regions become coated
with tufa, deposited by the algae In this interesting

way immense sandlxmks of coarse sand, called after

the little snails whose debris form it, " Schnecker-
lisand," are deposited in the lake. Prof. Ernst dis-

cussed parthenogenesis and apogamy among the

Angiospermae, and showed that, contrary to Treub
and Lotsy, the embryo of the Balanophoraceae is

formed normally. The asexual reproduction of garlic

from the point of view of heredity and natural selec-

tion was treated by Dr. Vogler. Prof. Edouard
Fischer, who has been engaged in experiments on
corn-rust, showed the connection between the ap-
pearance of this plague and the position of the leaf

attacked with respect to the horizontal. Mr. Jaccard
discussed the influence of a mechanical force on the
production and constitution of wood and woody
plants.

The section of geology occupied itself with the

fossils, the stratification, and the relief of Switzer-

land. Prof. Albrecht Heine communicated his latest

observations of glacial deposits as corroborating his

somewhat controverted explanation of the formation
of alpine lakes by a subsidence of the earth's crust in

these regions during the diluvial epoch. Dr. F.
Miihlberg showed by an interesting collection of

lantern-slides the fallacious nature of the interpreta-

tion of the formation of part of the Jura given by
the Bonn school. Prof. H. Schardt spoke on a sub-
ject which belongs properly to the borderland of

geology, the typical phenomena of injection. He
pointed out how, during the gradual cooling of a

mass of magma, sudden pressures of a tectonic nature
must sometimes occur, squeezing the molten material
into the interstices of the neighbouring rocks and
causing the phenomena in question.

In the chemical section the .school of Genev.-i was
strongly represented. Dr. Reverdin's determination
of the constitution of certain anisidines, in particular
of the two still doubtful trinitro-/)-anisidines, is of a
more advancedly technical character than Prof. .\.

Pictet's interesting discovery by the process of dis-

tillation (ij vacuo of a new kind of tar smelling of

petroleum, and Messrs. Briner and Kuhne's re-

investigation of the still obscure mechanism of the

chamber process for the production of sulphuric acid.

The opinion arrived at by these latter investigators
is that SO.Hj is obtained by direct oxvdisation of

.SO; into SO.,, the nitrous anhydride serving onlv as
a catalytic. Of quite a different nature were Dr.
Piccard of Munich's account of his experiments nn
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certain dyes, and Dr. W. Baragiola's report on the
physical, chemical, and physico-chemical experiments
which have been made on wine and grape-juice.

In the physical section there were several com-
munications deserving of mention ; we content our-
selves with signalising that of Prof. Perrier and
H. Kamerlingh Onnes on tlie magnetisation of mix-
tures of liquid oxygen and nitrogen. These mixtures
are found simpler to deal with than pure oxygen,
the specific magnetisation coefficient of which had
been already -.hown to difl'er materiallv from what
would b'- expected by the law of Curie-I.angevin.
Experiments made at a temperature between - 195°
and —210° show that the deviation from the law in

question depends on the mutual approach of the mole-
cules caused by the fall of temperature.

In the mathematical section Prof. Fueter gave some
instructive examples of algebraic equations possessing
a prescribed group; Prof. Crelier read a paper, con-
ceived in the order of ideas of Sturm, on correspond-
ences in synthetic geometry, with special reference to
the curve of the third order and third class; while Dr.
Speiser and Prof. Bieberbach dealt with factorisation
of algebraic forms and confnrmal representation
respectively. Dr. Mirimanoff conuiiunicated a new
and elegant proof of the theorem of Cantor-Bendixon,
which, as he pointed out, falls into the same category
as the first proof of that theorem without Cantor's
transfinite numbers, that given bv W. H. Young in

"Sets of Intervals on the -Straight Line" (Proc.
L.M.S., I, XXXV., pp. 245-268). Prof. W. H. Young
gave a paper on "The Integral of Stieltjes and its

Generalisation," showing how the theory of the in-

tegration of any function with respect to a function
of bounded variation could be built up by the method
of monotone sequences alone, and giving examples of
new theorems, into the enunciation of which the
new concept does not enter, and which he had ob-
tained by means of its use.

Communications were also made to the sections
for zoology, and for geophysics, cosmical physics, and
meteorology, among them one by Dr. P. Mercanton,
who added some details to Dr. de Quervain's account
of the Swiss expedition across Greenland last year
and the meteorology of that country. The rate of
motion of the Greenland glaciers, which are mostly
riddled with crevasses, was found, he said, to vary
from one to two metres a day. At the base the grains
of dust were not very large, the mean size not ex-
ceeding that of those in the alpine glaciers. Ob-
servations on some of the ancient glacial terraces

showed that part of the dust was of cosmic origin.

PLANKTON DISTRIBUTIONA

IN the University of California Publications in

Zoology (vol. 'ix.. No. 6), Mr. C. O. Esterly

discusses the vertical distribution of certain Copepoda
as shown by a large number of hauls made in the
region of San Diego, between the years 1905 and 191 1-

Dividing the twenty-four hours into a "day" period

from 6 a.m. to 6 p.m., and a "night" period of the
remainder, the author finds in the results obtained a
distinct night migration towards the surface, with a
corresponding downw'ard movement during the day.
For nine out of ten species specially considered the

time of this maximum occurrence at the surface is

found to varv between 6-S p.m. and 10-12 p.m.,
Calaiiiis fiumarctiicHs attaining its maximum in the

latter period. The depth shown for the day plurimum
is more obscure, ranging between 50 and 200 fathoms.

I " The Occurrence and Vc.tical Ilistributi n of the Copepoda of the San
Dieeo Region, with particular Reference to Nineteen Species." By Calvin
O. Esterly. (Berkeley : University of California Press.)
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The paper contains a large collection of data
especially important as all relating to the same area
and extending over a long period, but a marked want
of care is shown both in the handling of the records
and in the conclusions drawn from them. Numerous
errors left uncorrected in the tables are very confusing
though not, it would seem, seriously affecting the
main results. Greater importance attaches to conclu-
sions formed often quite out of proportion to the
evidence available. As regards the question of noc-
turnal migration to the surface, wliile the records
show the strongest evidence of a surface maximum
during the night hours, they are far too incomplete
to be relied on as indicating any definite period of

optimum conditions. The maximum obtained for

Calaniis fituiiarchiciis, for example, between lo and
12 p.m., rests on the slender evidence of a single

haul of 2-8 hours in duration, in which between three

and four thousand specimens occurred. If this were
indeed an optimum period, a higher average than
fifty-eight specimens per hour might be e.xpected be-

tween midnight and 2 a.m. The occurrence of a
species in exceptionally large numbers suggests the
]jresence of exceptional conditions, it may be, a com-
bination of several factors at the time, to account for

it. In estimating averages such a haul may, if un-
supported by other evidence, give results that are quite

misleading, and where it is used, as in the present
case, for time-frequency alone, it is unsafe to place
narrow limits to the period in which it happens to

fall. In the two-hour period preceding this, viz.

8-10 p.m., an average of 973 specimens per hour is

obtained from eight hauls made during that time.

Had no other data been available than the four hauls
covering this period in Table 2, the average given
would be no more than nineteen specimens per hour
in place of the 973. The example, serves to emphasise
the need of repeated observations before any safe

estimate of such averages can be formed, or any
deductions made from the latter.

The same remarks are applicable to the averages
for Eucalanus and Metridia especially. For the

former three maxima are shown, for the afternoon,
evening, and morning severally, and the suggestion
is even put forward that these are probably of normal
occurrence, and should be considered so. The maxi-
mum for Metridia, placed at 10-12 p.m., rests, like

that of Calanus, on the unsafe basis of a single haul
of 31,900 specimens, the same haul as that from
which the maximum for Calanus was obtained. The
second highest aggregate for this species, namely 3401
specimens, was obtained from three hauls made be-

tween midnight and 2 a.m., and is apparently likewise

dependant almost entirely on one haul of 3200
specimens, leaving an average of 100 specimens for

the other two. In the case of Labidocera trispinosa

the disproportio'n is greater still. Here the maximum,
falling between 6 and 8 p.m., shows an aggregate of

2630 specimens obtained during this period in five

successful hauls out of thirty, one haul containing

2425. The second highest aggregate, falling between

4 and 6 a.m., with a total of 527 specimens obtained
in seven hauls, includes one haul with 500 specimens.

It cannot be lost sight of that all of these higher
figures occur between the late evening and early

morning hours, and, as a matter of general

observation, the night preponderance of Copepod
plankton near the surface will not perhaps be
questioned by many. But data such as these are

manifestly too incomplete alone to bear any inter-

pretation more restricted than this, and though re-

garded by the author as implying different optimum
periods characterising the different species, seem rather

to express collectively particular instances of more or

less abundant occurrence, in which any one or other

NO. 2295, VOL. 92]

of the species considered might equally well have
been encountered on another occasion. It is indeed
difficult to understand how, reasoning on such frail

evidence, the discussion is carried even to tiie point
of recognising in these different ma.xima obtained
hidden characters distinguishing the species which
are supplementary to those of structural features, such
as to indicate, it may be, with more extended know-
ledge the apparent rather than real nature of the
latter.

In estimating the hourly averages for the surface

hauls the time occupied is made to include, rightly

it would seem, that of hauls from which a species was
absent. Thus is obtained the average number of

animals occurring per hour of hauling. In calculat-

ing the depths for the day plurima, as shown by the
self-closing nets, the averages based on the number
of animals per fathom passed through are not treated

in the same manner, but merely express the depth
of the layer of water as a fi.Ked quantity regardless

of the number of hauls made through it. Thus, for

C. fiiDuarchiciis, the region of the day maximum
shown between 50 and 77 fathoms is estimated by all

the animals in all the hauls (seventeen) made through
that section of water being treated as though occur-

ring in ono haul through 25 fathoms. The average
found at this depth, namely, i5'7 per fathom, therefore

denotes no more than the distribution over the layer

concerned of an aggregate of animals captured be-

tween 50 and 75 fathoms, and cannot be considered as

on the same plane with that found between 75 and
100 fathoms, where six hauls made through a similar

depth of water show an average of 57 animals per

fathom. If the repetition of hauls through a given

column of water be not given a true value, the

averages are incomparable with one another, and im-
portant evidence afforded will be lost in the results

obtained.

Considerable distortion of the latter averages is

liable to have arisen through no allowance having
been made for differences in the size of the nets

used, amounting to as much as one-half the mouth
opening. Th'.' impression that such allowances are

of no practical value, if intended to be understood
literally, might have been removed had the author
tested the different-sized nets against one another.

L. R. C.

THE BRITISH ASSOCIATION AT
BIRMINGHAM.
SECTION K.

BOTANY.

Openi.ng -Address by Miss Ethel Sargant, President
OF THE Section.

We w-ere welcomed to Birmingham last night, and
now—made free of the city—we assemble this morn-
ing to justify our position as its guests. But before

entering on the work of the section, your president is

authorised, and even required by custom, to glance

at the events of the past year in the botanical world.

My predecessor in this chair had a great loss to

record in the death of Sir Joseph Hooker, the doyen
of British botanists, and a familiar figure at so many
meetings of this .Association, where we were proud to

feel that he belonged to our section. This year we
have no peculiar grief, but we join with the whole
.Association in lamenting the death of Lord .Avebury.

We have some right to offer a special tribute to his

memory, since several of his published works were
on botanical subjects. His book on the " Fertilisation

of Flowers" in the "Nature Series" opened a new
world to manv non-botanical readers, and there are
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probably others here besides nivself who have reason

to be fjfrateful to him for that charming introduction

to tield botany, and for the companion volume on
' Flowers, Fruits, and Leaves." The great mass of

first-hand information on the external characters of

seedlings, contained in two massive volumes under the

modest title of "A Contribution to our Knowledge of

Seedlings," was collected under his direction and put

together by himself. It is not only a book of refer-

ence to students of vegetable embryology, but no doubt

played its part in reviving interest in that important

subject. The work which he published was, however,

the least part of Lord Avebury's contribution to

natural history. He represented a small but most
distinguished class of naturalists, ainateurs in the best

sense of the word, since they work for pure love

of the subject. Whether they happen to be men of

affairs in great positions, like Lord .-Xvcbury, or

artisans devoting their Saturday afternoons to original

research in natural history, they are the salt of the

subject, preserving it from the worst effects of a purely

professional and academic standard.

There is one more event of the past year to be

mentioned before entering on the professional portion

of this address. Section K has made a great innova-

tion in choosing a woman for its president this year,

and I will not refrain from thanking you in the name
of my sex because I happen to be the woman chosen.

And though I must and do feel very keenly the honour
vou have done me as a botanist in electing me to this

position, yet that feeling is less prominent than grati-

tude for the generosity shown to all women in that

choice. Speaking in their name, I may venture to say

that the highest form of generosity is that which
dares to do an act of justice in the face of custom
and prejudice.

The main subject of my address this morning is the

development of botanical embryology since 1S70.

Botanists, as well as zoologists, have used the term
embryology in two senses. Balfour's remarks apply

to- both sciences :

—

• .Strictly interpreted according to the meaning of

the word, it ought to deal with the growth and
structure of organisms during their development
within the egg-membranes, before they are capable
of leading an independent existence. Modern in-

vestigators have, however, shown that such a limita-

tion of science would have a purely artificial char-

acter, and the term embryology is now employed to

cover the anatomy and physiology of the organism
during the whole period included between its first

coming into being and its attainment of the adult

state."

The older botanists used the term in the narrower
sense. They included the study of the embryo-sac
and the structures contained in it before the forma-
tion of the unfertilised egg-cell, as well as the fer-

tilisation of the latter and its subsequent divisions.

Rut they did not proceed beyond the resting-stage of
the embryo within the ripe seed. Here, as in

zoology, this division is arbitrary and inconvenient.

Accordingly, in the following remarks on the em-
bryology of -Angiosperms, I include everv stage in

the development of the plant, from the first division

of the fertilised egg-cell to maturity.
Systematists, from Caesalpino onwards, have paid

much attention to the structure of the seed, and their

observations are the earliest we possess on botanical
embryology. They were, indeed, forced to study the

embryo because its characters are often of systematic
importance. The number of cotyledons, for instance,

is the most constant character which separates the
two great classes of .\ngiosperms. .\gain, the endo-
sperm is not part of the embryo, but its presence or

NO. 2295, VOL. 92]

absence in the ripe seed—so important systematically

—determines the functions of the cotyledons after

germination, and thus intluences their structure pro-

foundly. In this way botanists became familiar with
the structure of the embryo in the ripe seed before

they had traced its origin from the fertilised egg-cell

or followed its development after germination.
The early history of the embryo was a sealed book

to observers without the help of the compound micro-
scope. .Vecordingly we find that work on the external

morphology of seedlings preceded that on the forma-
tion of an embryo. For the description of seedlings

we must go back to the middle of last century. The
greatest name in this school is that of Thilo Irmisch

(1815-79). His work, like that of earlier observers

in the same field, was neglected by the succeeding
generation owing to the rapid development of micro-
scopic botany. For a time the study of anatomy
eclipsed that of external morphology.
The earliest observers to study the embryo-sac of

.\ngiospernis w-ith the help of the compound micro-
scope were naturally attracted by the history of the

ovum and the process of fertilisation. Little pro-

gress was made in this direction, however, owing to

the imperfect technique of the day. The divisions

of the fertilised egg-cell are more easily followed, as
Hanstein showed in 1870. His classical paper is the

foundation of botanical embryology in the narrower
sense—that is, of the study of the embryo from origin

to germination.
This period in the plant's history would seem,

indeed, very well defined. It begins with the first

division of the fertilised egg-cell—undoubtedly a
natural epoch, for a new generation dates from it.

It ends with the formation of the ripe seed, which is

a true physiological epoch, since it corresponds with a

complete change in the conditions of life. We have
seen also that the morphologists who have dealt with
the immature plant have fallen naturally into two
groups, one ending and the other beginning their

work at this very point.

Experience, however, has shown here, as in zoology,

that embryologists lose more than they gain by this

division of their subject. It is, indeed, neither so

simple nor so natural as it appears at first S'ght.

It is not simple because the embryo is not always
completely dormant during the interval between the

formation of the ripe seed and the first steps in ger-

mination. On the contrary, in a large proportion of

Monocotyledons, and in a smaller but still consider-

able proportion of Dicotyledons, the embryo is an
almost undifferentiated mass of meristem when the

seed first ripens. It becomes differentiated internally

and oxternallv by degrees during the long interval

before germination. Tlijs is sometimes called the

maturation of the seed, and it is quite distinct from
its ripening. Maturation is a process characteristic

of the seeds of geophilous plants, which commonly
lie in the ground for a year at least before germina-
tion.

In such cases the period of rest occurs immediately
after the seed is ripe, and while the embryo is still

undifferentiated. But the embryo is not comparable
morphologically to that in the seed of an annual,
for example, which may have ripened at the same time.

The embryo of an annual has root, stem, and leaves,

besides its cotyledons, and is ready to germinate
immediately on the return of spring.

The morphologist, then, must continue the study
of his geophilous embryo throughout the period of

maturation if he is to compare it with that of the

annual. Even then he will find it less advanced than
the annual embryo, thougli both be examined as they

break out of the seed. For the geophyte may perhaps
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be four or tivu years before it flowers, while the

annual has to conipletr its whole life-cycle in a single

season.

Nor is the division of the subject into two parts,

the first ending with the embryo in the ripe seed, a
natural oiie, even if the time of maturation be in-

cluded in that first period. The structure of the

embryo cannot be completely grasped by reference to

its past onlj'. The observer must exf>ect adaptive

characters of three kinds : first, those imposed upon
the embrj-o in the past by its development within the

embryo-sac while it is still parasitic on the parent

plant; secondly, certain adaptations to the process of

germination itself; and, finally, characters which will

be useful after germination. Before the utility of the

characters included in this third class can be fully

understood, the development of the seedling must be

followed for some time. In short, the structure of

the embryo is dependent on its future, as well as on
its past ; and a division of the subject which excludes

(hat future is, as Balfour says, purely artificial. Thus
the work done of late years on the anatomy of the

seedling has not onlv completed Irmisch's work on
its external morphology, but has also thrown light on
the problems of early embryology attacked by Han-
stein and his immediate followers.

These problems are of two kinds, relating to the

internal anatomy or the external morphology of the

embryo. Hanstein himself was chiefly interested in

the former. It is curious to realise when reading his

paper that up to the date of its publication botanists

were prepared to find an apical cell in the embryo of

Angiosperms. They acknowledged, indeed, that no
such cell existed in the growing-points of the mature
plant.' There each new portion of tissue was formed

by the activity of a group of similar and equivalent

cells. But it still seemed possible that the embryo
might possess an apical cell in the earlier stages of

its growtji—a reminiscence of its Cryptogamic an-

cestors. Hanstein 's work disposed once for all of

this possibility. It was conclusive even against the

great authoritv of Hofmeister, who had described an

apical cell in the embryo of orchids.

One general result of the work on the embryo since

Hanstein 's time has been to discredit phylogenetic

theories based on its early history. Indeed, it was
scarcelv to be expected that a small mass of meristem,

developing within a confined space and feeding para-

siticallv on thi' tissues of the mother-plant, should

preserve ancestral features, and one is surprised to

find a morphologist with the experience and the wide

grasp of Hanstein attaching so much importance to

the succession of divisions within such a body. The
conscientious student finds it a laborious task to

follow the work done in plant embryology during the

period which succeeded the publication of Hanstein's

great paper. No wonder that when the end is seen

to discredit rather than crown much of that work,

when he realises how little has been gained as a

result of so much patient toil, he is apt to renounce

the whole subject in disgust. Yet in science we dare

not rule out the unexpected, perhaps even less in

morphology than elsewhere. Hanstein and his suc-

cessors did good service when they described the

growth of the pro-embryo from the fertilised egg-
cell, its division into suspensor and embryo, the

general development of both, and the appearance of

external and internal differentiation in the embryo
before germination.

.Some of Hanstein's general conclusions as to

internal anatomy have become the common property

of text-books; ifor instance, the early differentiation

1 Kor'^chelt in 1884 revivrd the hynothesis that the growiiiir points of

some Aiic'Cinfrms .nt anv r.-vte increased hy means of an apical cell. He
worked chiefly on aquatic plants. His views have not been accepted.
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of dermatogen in the embryo, and its subsequent
development into the epidermal system. He was less

successful in demonstrating th^ initial independence
of plerome and periblem and their relation to the
vascular cylinder of the mature stem.

The early dift'erentiation of pleroirie and periblem
from the internal tissues of the embryonic axis, and
their continued formation at the growing points of
stem and root respectively, are processes which
demand the most careful investigation, on account
of their bearing on the stelar hypothesis.

Dr. Schoule's work on the exact relationship of

plerome and periblem at the growing-point to the

central cylinder and cortex as differentiated in the

older regions of the same axes, whether stem or root,

is verv important. He accepts Prof. Van Tieghem's
definition of the stele as the solid cylinder of root

or stem enclosed within the endodermis. The endo-
dermis itself, of course, is considered as belonging to

the cortex, because in the root its cells are opposite

the radial files of the inner cortex, and, indeed, form
the inmost rank of those files This is assumed to

indicate a common origin by repeated tangential

division. The cells of the pericycle—the outermost
layer of the stele—alternate with those of the endo-
dermis. As a rule, there is no corresponding radial

arrangement in the cortical tissue of the stem, but

where such exists—as in the stem of Hippuris—the

endodermis is again included in it and terminates it.

Using the microtome as an instrument of precision.

Dr. Schoute in 1903 published the most careful ob-

servations on the growing-points of roots. His aim
was to determine whether the limit between plerome
and periblem (Hanstein) corresponded with that be-

tween stele and cortex (Van Tieghem). For this

purpose Dr. .Schoute was, of course, obliged to choose

roots in which the plerome is clearly distinguished

from the periblem at the growing-point. In the end
he obtained precise results in three species :

Hyaciiithus orieiitalis, Heliaiiihus aiiiiutis, and Litnun
usitatissimiim. In each of these the periblem passed

into the cortex, its inner layer becoming the endo-

dermis, and the plerome gave rise to the stele only.

Owing to difficulties of observation, arising chiefly

from the insertion of leaves close up to the growing-
point and displacements in the original stem-structure

consequent on this habit. Dr. Schoute was not equally

successful in his work on stems. Hippuris vulgaris

was the onlv species to give definite results. In this

species he found that the plerome gave rise not only

to the stele, but also to the endodermis, and to the

two or three layers of cortex immediately beyond it.

If these results are well founded the limit between
plerome and periblem does not correspond with that

between stele and cortex in the stem of Hippuris.

Moreover, doubt is thrown on the assumption made
by all previous observers that rows of cortical cells

arranged in radial files must be of common origin.

Observations on a single species, however well

attested, form a slender basis for conclusions regard-

ing stems in general. Nor have Dr. Schoute's ob-

servations escaped criticism. Dr. Kniep has since

examined the growing-point of Hippuris, and believes

that he can identify plerome with central cylinder,

and periblem with cortex, even in this test case. How-
ever this may be, no one denies the obscurity of stem
anatomy in this respect compared to that of the root,

nor the' cause of that obscurity. The continuity of

the stem stele is perpetually interrupted by the inser-

tion of the leaf-traces, just as the symmetry of the

stem growing-point is destroyed by the formation of

leaf rudiments close up to its apex.

The stelar hypothesis is es.sentially an assertion of
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tliL' real homology between the vascular systems of

stem and root throughout all vascular plants. This

was pointed out to mc more than twenty years ago by

Dr. D. H. Scott, and it has been the sheet anchor to

which I have since clung through much stress of

morphological weather. No difficulty arises so long
as we are dealing with roots only, or with the stems

of those vascular Cryptogams in which the vascular

system is a closed cylinder, without gaps at the inser-

tion of the leaf-traces. In such stems the vascular

cylinder is as well-defined as in all roots, and can be

described in the same terms. But the case is quite

diflerent in the stems of Phanerogams,^ where to all

appearance the primary vascular cylinder is a system

built up of leaf-traces, embedded in a parenchymatous
matrix. .\nd the early anatomists were faced at once
by this problem in its crudest form. Beginning with

I lie anatomy of Phanerogams, they first became
acquainted with the primary structure of the Dicotyle-

donous stem. That of the root was not clearly under-

stood until many years later; perhaps because
anatomists attempted to interpret it by reference to

the skeleton of the stem, and in the same terms.

But there is nothing in the vascular anatomy of the

root to correspond with the leaf-trace, and the leaf-

trace is the vascular unit of stem-structure in all

Phanerogams. Here, as elsewhere, confusion of

nomenclature went hand in hand with confusion of

thought, and it is difficult to say which was cause and
which effect.

Even when the facts of root-structure were
accurately known, the conception of the leaf-trace

bundle as the structural unit continued to be a
stiunbling-block. In 1877 De Bary published his

monumental work on plant anatomy, and though it

still keeps its place as the great book of reference
on that subject, his descriptions of root anatomy
appear to the modern botanist to be written in a dead
language. When he calls the vascular axis of the

root a "radial bundle" it is quite clear that he
regards this as a purely formal term, not implving
any true homology between the leaf-trace bundle of

the stem and the axial core of the root. He does not,

indeed, consider a bundle as a unit : he defines it

as a compound structure " formed of tracheids and
sieve-lubes definitely grouped." ^ But the word
" bundle " was already impressed with another super-
scription. However defined originally, it had con-
noted the unit of stem-structure to a generation of
botanists. With that connotation, De Barv's use of
the term is in hopeless conflict. Moreover, the con-
ception underlving that use was alreadv out of date
in 1877. Modern anatomy dates from 1871, when
Prof. Van Tieghem published the first of his great
series of memoirs on the subject. In these the axial
core of the root was treated as equivalent to the whole
system of leaf-trace bundles in the stem, though the
word "stele" was not yet invented. This conception
gained ground from the first ; it was popularised bv
the happy choice of a name in 1886. From that date
the stelar hypothesis has replaced all other schemes
of vascular anatomy. The advance then made on all

previous generalisations has been shown bv the new-
impulse given to research, and the comparative sirii-

plicity introduced into text-book anatomv.
We cannot claim equal simplicity, I fear, for the

technical language of research in this subject, and
this alone should inspire caution, for obsiruritv of
language rarely persists where there is no correspond-
ing" obscurity of thought.
No one now doubts that the central cylinder of the

root in Phanerogams is far more closely comparable
- " Comp.irative Anatomy of Phanerogams and Ferns." ist Eng. ed.,

1884, p. 400.
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to the leaf-trace cylinder of the stem than to any one
of the traces within it. Yet when the comparison
becomes detailed, difficulties are constantly arising.

Where, for example, there is a medulla in the root it

certainly forms part of the stele, which is a solid

cylinder sharply defined by the specialised endodermis
surrounding it. But the leaf-traces in the young stem
surround a massive cylinder of parenchyma, precisely

resembling the parenchyma of the cortex, with which
it is in apparent connection through the gaps between
the leaf-traces. Even the secondary formations do
not completely divide one system from the other.

When a specialised endodermis is present it is not so
clearly defined as in the root : in many cases it is

not present—in other words, there is no cell-layer out-

side the leaf-trace cylinder which is differentiated in

any way from the surrounding tissues. In a few
instances—most baffling of all—an endodermis sur-

rounds each leaf-trace.

The stele in the stem of Phanerogams is not of
necessity a morphological fiction, because in many
stems its precise limits cannot be determined. If,

indeed, the word be used as a descriptive term, its

value is seriously impaired by every instance in which
it fails to describe stem-structure with precision. But
morphology is not merely descriptive. If we suppose
that the stem-stele in remote ancestors of the Phanero-
gams was as well defined as that of the root and
clearly comparable to it, we may attach a real morpho-
logical meaning to the term when applied to modern
Phanerogams, provided we can show cause to believe

that what we call the stele in their stems represents
the ancestral stele. Its tissues will then have a his-

tory distinct from those of the cortex, though not
clearly separated from them. The burden of proof,
however, certainly lies with those who assert that an
apparently continuous and uniform tissue can be
separated into two parts of distinct origin.

The evidence advanced is of two kinds—one founded
on the comparative anatomv of stems, and the other
on the history of the tissues in the individual plant.

Dr. Schoute has argued the case with great skill from
the first point of view in his " StelJirtheorie." Depend-
ing to a large extent on his own researches, he has
collected a great body of evidence to show that in the
stems of Angiosperms a specialised layer is commonly
distinguished from adjacent tissues either bv the
peculiar thickening characteristic of the endodermis
in the root, or by the presence of starch in its cells.

He shows that .such a sheath surrounds the vascular
cylinder in a very large proportion of the Dicotvle-
dons examined, and in a majority of the Mono-
cotyledons. .'\mong Gymnosperms it occurs but
rarely. Observing that the .\ngiospernis in which this

bundle-sheath is obscure or wanting are commonlv
closely related to species in which it is perfectiv well
defined, Dr. Schoute concludes that its absence in

such cases must be attributed to reduction.
.\lIowing that such a layer is as general among

.\ngiosperms as Dr. .Schoute believes, grave doubts
may still exist as to its homology with the endodermis
of the root. The latter is defined not only by its

thickened walls, but also by the position of its cells.

They form the inmost rank of the .series of radial
files which distinguish the inner cortex, and the
morphological endodermis—the phteoterma, as Stras-
burger calls it—can usually be distinguished bv this
purely morphological character, even when its walls
are unthickened. In the stem, how'ever, the cells of
the inner cortex are not radially arranged, except in
rare cases, such as Hippuris. Thus there is no
morphological criterion to distinguish the phleeoterma,
or inmost cortical layer of the stem, from adjacent
tissues. The bundle-sheaths distinguished by their
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thickened walls or by the presence of starch in their

cells are physiologically similar; they play a definite

part in the economy of the stem, but the presence of

either character must depend mainly on the demands
of the conducting or assimilating system, and need

not imply the morphological identity of such layers

with each other, or with the layer performing a

similar function in the root.

Turning now to the second class of evidence—that

drawn from the history of the tissues in the individual

plant—we have already seen that the dih'erentiation

of plerome from periblem is far less definite at the

growing point of the stem than at the root. Doubts
have even been thrown on the identity of plerome

and periblem with stele and cortex respectively. But
we have not vet followed the development of the tissues

of the embryo into those of the seedling.

The normal seedling •' of all Phanerogams consists

at first of cotyledons, hypocotyl, and root, the plumular
bud being still rudimentary. The primary root lies

as a rule in a straight line with the primary stem, or

hvpocotvl. The hypocotyl is commonly the first part

of the embryo to lengthen, and then its xyleni is

lignified a little earlier than that of the root or even

that of the cotyledon. But when—as in many Mono-
cotvledons—the base of the cotyledon lengthens first,

ligiiification begins in that region and advances
through the hypocotyl to the primary root.

The anatomy of the seedling at this epoch has lately

been investigated by many independent observers.

They constitute, indeed, the third school of cmbr3'o-

logy to which I have referred as completing the work
of two earlier schools—namely, morphologists of the

type of Irmisch, and students of early embryology like

Hanstein and his school. But though the subject is

limited to a short period in the history of the plant,

and to one in which its vascular structure is compara-
tively simple, yet it has been attacked from different

sides, and the attempt to give a concise account of

the results attained is beset with difficulties. For
the present, how-ever, I propose to consider only their

bearing on the stelar hypothesis.

Indeed, seedling anatomy becomes extremely im-

portant when the vascular system of the root is com-
pared with that of the stem. For in the seedling we
have a complete and simple vascular skeleton, which at

one end belongs to the primary root of the plant,

and at the other to its primary stem. There must be an
intermediate region in which stem-structure passes into

root-structure, and the method of transition should

at least suggest, if it does not precisely determine, the

relation in which they stand to each other. For this

reason great value has been attached by anatomists to

the transitional region of the main axis. It was not

completelv investigated, however, until the microtome
was introduced into botanical practice, for the change
of structure is often very abrupt, and cannot be
studied in detail unless all possible sections are present

in their proper order.

In this, as in other branches of modern anatomy,
Prof. Van Tieghem was first in the field. In his

memoir of 1872, " .Sur les Canaux .Secreteurs des

Plantes," he described the course of the bundles of

the hvpocotvl of Tagctes patiila, an example of the

second type of transition given in his textbook (18S6).

The three tvpes were, indeed, already identified in

1S72, for the first and third are defined in a footnote

appended to the description of Tagetes.

Tagctes patiila was, of course, examined in 1872

with the aid of hand-sections only. Two traces enter

the hvpocotvl from either cotyledon, and form in the

end a diarch root. The plane passing through its

=' Ky this qualificatit

ling is very greatly rednc-rf.

'•ludc cases in which the young s-ed-

' .\ylem poles is the median plane of the cotyledons.

In the upper part of the hypocotyl this plane bisects

the space which separates the W\o bundles entering

each cotyledon. So far the description of Tagetes
given in 1872 is identical with the geneialised account

of type 2 in the text-book (1886). But a detail of

some importance is mentioned in the description of

Tagetes which does not reappejir in the definition of

type 2. In each of the spaces just mentioned—called,

for convenience, xylem spaces, because they lie above
the xvleni poles of the root—lies an isolated xylem
element, the direct continuation of the most external

element in one of the root poles, and this element
comei to an abrupt end higher up.

Thus Prof. Van Tieghem has tacitly assumed that

Tagetes is exceptional in this respect, and this view-

was also adopted by Prof. Gerard in his laborious and
accurate paper of 1881. He describes the transitional

phenomena of a number of Dicotyledons, among them
Tagetes erecta. Not only is the transition in this

species exactly the same as that in T. pattila, but the

author records a similar isolation of primitive xylem
elements in Raphanus niger, Ipomaea versicolor, and
Datura Stramonium, still treating the arrangement as

e.xceplional.

These details are important, because if certain

protoxylem elements belonging to the root are not

continued upwards in regular succession into the

cotyledonary or plumular bundles, but end abruptly

in hypocotyl or base of cotyledon, there is not that

complete correspondence between stem- and root-

structure which is assumed in Van Tieghem 's three

types. In all of them the xylem and phloem bundles

of the root are continued into the cotyledons or

plumule. On their way through the hypocotyl they

may divide or be displaced, and the xylem bundles
"rotate"—that is, they turn on their own axes until

the protoxylem is internal. But all the elements pre-

sent in the root are continued upwards in regular suc-

cession, and are simply rearranged in the upper part

of the seedling. This is one of the main arguments
advanced by Prof. \'an Tieghem to support his view-

that the steles of root and stem are identical.

.\ccording to most later observers, however, such
temporary prolongation of the root-poles upwards as

that descrilied bv Profs. Van Tieghem and Gerard in

a few instances, and considered by them as excep-

tional, is really of general occurrence. The protoxylem
elements, indeed, are not commonly isolated from the

main xylem of the cotyledonary traces as in Tagetes,
but are in more or less complete contact with them
on either side. .Such contact is approached in

Kaphanus iiigcr. where it is very clearly suggested in

Prof. Gerard's figures.

There is then a real difTerencc of opinion on a
question of fact between Prof. Van Tieghem and his

school, on the one hand, and certain modern embryo-
logists on the other. Three distinct views are now-

held as to the interpretation of the isolated xylem
elements in the hypocotyl of Tagetes. I shall try to

state them as fairly and concisely as possible.

Profs. Van Tieghen-i and Gerard treat Tagetes and
the genera which resemble it as exceptional, because
part of the external xylem of the root is continued
upwards between the cotyledonary traces, and dies out

in the base of the cotyledon. They consider that the

remainder of the external xyleni turns on itself and
becomes internal in the usual way.

Prof. Gravis and his pupils think that a similar

prolongation of the xylem poles of the root into the

hypocotyl or cotyledon is the rule, and that they

terminate there abruptly. But in most cases this

vestigal root-xylem is not isolated ; it is in contact

on either side with the earlv xvlcm of the cotvledonarv

NO. 2295, "VOL. 92]
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traces, and is therefore apt to be confused with it.

The characteristic shape of so many cotyledonary
traces arises in this way. They are often called double
bundles, but according to Prof. Gravis they are more
than double, for each really consists of two traces

in close contact with the last vestige of root-xylcm.
The latter always disappears higher up in the cotyle-

don, and the two traces may then unite into a midrib,
with or without lateral branches. .As a consequence
of this view, Prof. Gravis considers that there is no
morphological continuity in the hypocotyl between the
vascular systems of root, stem, and leaf.' Their traces
are merely in contact sufficiently intimate for physio-
logical purposes. There can, therefore, be no true
homology between the central cylinder of the stem
and that of the root.

The third view is that of M. Chauveaud, who has
been engaged for upwards of twenty years in following
the development of the vascular elements in the hypo-
cotylar region and its neighbourhood. He agrees with
Prof. Gravis that the presence of external xylem is

the rule in the hypocotyl and in the base of the
cotyledon. But he considers that this external xylem
belongs to the primitive structure of hypocotyl and
cotyledon as well as to that of the root, ^^"e have
already said that the vascular system of seedlings is

first differentiated in the hypocotyl, base of cotyledon,
and base of primary root. In all these regions M.

\W, Wo\ 'o^ c

Chauveaud thinks the primitive stele to be root-like

—

in his own phrase it belongs to the "disposition
alterne." The xylem alternates with the phloem, and
its development is centripetal. This primitive forma-
tion, however, is permanent only in the root, and
commonly in the lower part of 'the hypocotyl also.
In the upper part of the hypocotyl and in the 'base of
the cotyledons the first .\ylem elements are fugitive.
They disappear so early 'that, as a rule, they are
missed completely by the anatomist, who is apt to
prefer well-difl'erentiated tissues, and therefore to
c hoose seedlings which are past their first youth.

In considering the theory of stelar evolution in which
M. Chauveaud has correlated his own long series of
observations with the results of other embryologists,
I shall confine myself strictly to the question now
under discussion—namely, the extent to which the
stele of the young stem in Phanerogams can be con-
sidered to represent that of the root. Prof. \ -.xn

Tieghem, as we have seen, considers them completely
homologous, while Prof. Gravis denies that thev are
homologous at all.

M. Chauveaud occupies a middle position. If I

understand his views rightly, he considers that there
is an early phase in the development of the seedling

/A' '^'?*'''' "Recherches . . . sur le ' Tradescantia virelnica,'" Mim.
,1el Acad, royal . .Tome Ivii , Bruxelles, ,898. See a?coimt of hypo-
lOlyn pp. 2l>-32), including insertion of cotyledon (pp. 31-32). AUo 1

by same author on Urlica dioicn (1885), footnote on p. 117. C/. :

K. H. Compton's paper in New Phyhip^ist, xii., p. 13, 191a.
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in which the stele of the hypocotyl—at that time the
only representative of the stem—is developing on
exactly the same lines as the stele of the primary
root, and is, in fact, continuous with it. At that
epoch each cotyledonary trace is also developing on
the same plan. It belongs to the same phase of evolu-
tion, and in many species of Dicotyledons the insertion
of the cotyledons is the simplest imaginable. The
original stele of the hypocotyl divides below the cotyle-
donary node, and one-half goes to each cotyledon.^

In species where this formation is clearly developed
there cannot be said to be any transition between
stem- and root-structure. Stem-stele and root-stele
are continuous : their steles are developing in the
same way. Even the leaf-traces of the first two
leaves are on similar lines, and their insertion, there-
fore, does not tnodify the structure of the stele.

How, then, does the structure we associate with
the stem of Phanerogams appear. In the transitonal
region of the hypocotyl the first xylem elements

—

perhaps only two or three at each pole—alternate with
the phloem groups. The elements next differentiated
lie within them, for development is still centripetal,
but in two diverging groups. The xylem-ray is then
shaped like an inverted V. Each arm of the V
approaches the adjacent phloem group as it travels
inwards, until the last-formed elements lie on the
same radius as the centre of the phloem group, but

well within it. The next elements are differentiated
on that radius, but are directed towards the phloem :

development has become centrifugal. These succes-
sive xylem formations are called by M. Chauveaud the
alternate, the intermediate, and the superposed. They
are distinguished in the diagram by dotted lines for
the alternate elements, thin lines for the intermediate,
and thick lines for the superposed.
The alternate elements are fugitive in this transi-

tional region ; they commonly disappear as the super-
posed elements become cons])icuous. The inter-
mediate .xylem persists. But higher up in the hypo-
cotyl the intermediate elements, too, disappear as the
seedling grows older. They vanish in the traces of
the cotyledons also, and in the cotyledons themselves.
Thus in seedlings of a certain age we have endarch
bundles at the top of the hypocotyl, forming a stele
of the stem type, and an exarch stele lower down,
which passes unchanged into the root. The connec-
tion between the two is maintained by the inter-
mediate xylem of the transitional region.

.Although M. Chauveaud has been publishing his
researches since 1S91, yet he has only lately (1911)
put his results into a connected form, and thev are
therefore less familiar than might otherwise be ex-
pected to anatomists who are not also embryologists.
They clearly have a direct bearing on the theory of

5 Chauveaud, '*L'Appareil Conducteur des Planles vasculaires," 1911.
See description of Mercuriatis annua on pp. 216, 217, and figs 62, 63.
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ihe stele. Before, however, entering on this subject,

I ought to say something on the question of fact.

In my opinion M. ChauveauJ's figures and descrip-

tions represent the vascular development in the hypo-

cotyl and cotyledons of Angiosperms more accurately

than any others with which 1 am acquainted. He
has dealt more fully with Dicotyledons than Mono-
cotyledons, but I have been able to verify his account
of the latter to some extent by reference to my own
preparations, which include a number of species

closely allied to those which he has cut. Among
Dicotyledons I have had the great advantage of con-

sulting the preparations of Miss Thomas and of Mr.
R. H. Compton. Neither of these botanists made
their preparations to illustrate M. Chauveaud's
theory; indeed, they attacked the subject, as I did,

with aims distinct from his. There has therefore,

been nothing like complete verification in any single

species, but so remarkable a correspondence with his

figures in similar stages of the material, that I am
satisfied of M. Chauveaud's fidelity.

Assuming, then, that his account of the vascular

development in a young seedling is substantially cor-

rect, what are we to conclude as to the homology of

the central cylinder of the stem with that of the root?

M. Chauveaud himself believes the stem cylinder

in the upper hypocotyl of a fairly old seedling to be a

true stele, but one belonging to a later phase of

evolution than that of the root, and not, therefore,

strictly homologous with it in the sense in which the

earliest vascular formations in cotyledon and hypo-
cotvl respectively were homologous with each other.

He considers the successive vascular formations which
we have just followed in these regions—formations
marked by. the appearance of alternate, intermediate,

and superposed xylem in turn—to represent three

successive phases of stelar development. The root-

stele corresponds to the first of these phases only.

But questions of phylogeny are strictly historical,

and the only precise meaning that can be attached to

the expression "successive phases of stelar develop-

ment" in the seedling of an .Angiosperm is that at

some past period a group of plants in the direct line

of descent of Angiosperms posses,sed a stele re-

sembling that which is now a mere stage in the life

of the individual. Thus the alternate formation found
throughout the very young seedling implies an
ancestral group with an exarch steie in stem as well

as root, and a leaf-trace of corresponding structure.

There is nothing at all improbable in this hypo-
thesis, since groups with exarch steles in stem as

well as root are found among living and extinct

plants. But if adopted several important consequences
would follow. The seedling while it consists of

cotyledons, hypocotyl, and primary root only—the

plumule present as a mere bud—must represent a past

period in race-history when its ancestors possessed
an exarch stele in stem and root alike ; when the

stem-stele belonged to the stem only, and the insertion

of leaf-traces hardly modified its structure; when it

entered the root without change, and therefore no
transitional region occupied and puzzled the anatomist
of the period.

This early stage in the development of the seedling
is succeeded by that in which the epicotyl begins to

grow, and as a rule the epicotyl is quite undoiibtedlv

•modern. ° Its vascular skeleton is buill up of leaf-

traces, which are endarch from the first. .At the
cotyledonary node they are inserted on the vascular

6 The epicotyl in the Vicicir h.is been described as contiiining centripetal

xylem. The facts are given bv Mile. Goldscbmid (1876), Prof. Girard
(t88t), M. Chauveaud (iguV and Mr. Compton (1912). The theoretical in-

terpretation is discussed by M. Chauveaud (/.r., p. ^4S) and Mr. Compton
(/r., pp. g3-95). There seems every reason to think, as Mr. Compton
sutjgests, that the character is adaptive, depending nn the twining habit.
He points out that V^icia fiaf'a, which does not twine, has a normal epicotyl.

XO. 2295, VOL. 92]

cylinder of the hypocotyl, which has become endarch
at the top. This transition has been effected lower
down in the hypocotyl, as described already, by
the formation first of intermediate, and then of super-

posed xylem, together with the gradual disappear-

ance of the original alternate xylem.
Thus the cotvledonary node may be considered to

mark the interval between two acts in the drama of

evolution—an interval the length of which cannot yet

be estimated, but is clearly to be reckoned in geo-

logical epochs.

The race-history of the Phanerogamic stem-cylinder

is at present unknown. How did the ancestral stele

lose its exarch character, and what intermediate stages

led up to its present construction from endarch leaf-

traces? Possibly the development of the hypocotyl

may give a clue as suggested by M. Chauveaud,
and the change have been effected by the develop-

ment of intermediate xylem. Or Prof. Jeffrey may be

right in deriving the leaf-traces from a siphonostele

which has been gradually more and more broken up

by the appearance of foliar gaps. This process is

said to be exhibited in the young epicotyl.' Intil this

point is cleared up the exact relationship of the

vascular cylinder of the stem to that of the root will

remain obscure. .\s a matter of convenience the stem-

cylinder will, no doubt, be called a stele, even though
anatomists should acknowledge that it cannot be con-

sidered as strictly homologous with the stele of the

root. Much confusion of thought would, however, be

avoided if the two structures were not treated as

strictly comparable.
There can be very little doubt that the insertion of

leaves has brought about the change, and I might
suggest here that the insertion of leaves on an exarch
stem-stele would be an interesting subject for re-

search. The literature of the subject is scattered,

and its treatment seems to me very incomplete. An
exarch axis bearing leaves is, of course, exceptional,

but more common among extinct plants than among
recent species. So far as my very cursory examina-
tion of the literature has gone, it seems a general
rule that the leaf-traces are inserted on the xylem
poles of the stele.'

Hitherto I have considered modern embryology in

relation to a single problem of internal anatomy-

—

namely, the comparison of the vascular system of the

stem to that of the root. But the evidence of em-
bryology is also of great weight in questions of

internal morphology and phylogeny.
Several questions of this kind are discussed by

Hanstein, from whose classical paper I continue to

date. For example, his account of the embryo of

Monocotyledons suggests two distinct problems. One
belongs to formal morphology—namely, the question

whether a terminal member can be considered as a

leaf. The other is a question of phylogeny : whether
Dicotyledons are derived from a monocotylous ancestor

or Monocotyledons from a dicotylus form. Both these

questions I have discussed elsewhere," and only refer

to them now as examples of the way in which
seedling anatomy has proved complementary to that

of the older embryologists.
The most obvious interpretation of Hanstein 's ob-

servations is that the single cotyledon of Mono-
cotyledons is equivalent to the pair found in Dicotyle-

dons. This would implv that Dicotyledons were

" JefTrev, "The Morphology of the Central Cylinder in the Angiosperms."
Tratts. Canadian Inst,, vi., looo.

» D. H. Scott, •' .Studies in Fossil Botany." 1908. p <plSt'hcno/>hyllum) ;

C. E. Bertrand, " Rema-aues sur le Let>Uoilendron Hnrcourti,;" 1891,

p. 109 ; M. Hovelacnue, *' Recherches sur le Lftfitiociendron sclascinoitics,''

1892, p. 150 ; F. O. IJower, " Origin of a Land Flora," p. 3^4 {SciagineUa\
1908 ; C. E. Jones, Trans. I.inn. Soc.^ ser. a, vii.. 1901;, p. jg {Lycopodiunt).

* E. Sargant, ..4««. 0/ Bot. xvii., p. i, 1903. and /</x.\ii.. pp. 150-2, 1908.
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derived from an ancestor with one cotjkdon, ap-

parently terminal, which gave rise to the existing

pair by a process of fission. But other interpretations

were ahvays possible, and the terminal liypothesis

received a shock when Count Sohms-Laubach dis-

covered that in cert;iin Monocotyledons the single

cotyledon is lateral from the first.

The comparative antiquity of Monocotyledons and
Dicotyledons has ix-en one of the first questions

raised by the study of seedling anatomy. It is re-

markable that both the hypotheses founded on work
of this kind assert the greater antiquity of the

dicotylous form. But if the cotyledonary member of

Monocotyledons is derived from one or both cotyledons

of an ancestral pair, it cannot be considered as ter-

minal. Thus the evidence of seedling anatomy bids

fair to settle both these questions, as 1 think it will

settle others of the same kind mentioned by Hanstein.

The descriptive work of Irmisch and the school he
represents has been carried on of late years by an
.Vmerican naturalist, Mr. Theo. Holm, with all the

technical advantages given by modern instruments of

research. His papers are commonly written with

svstematic intention, but the e.vternal characters of

tile species he describes are correlated with their

internal anatomy, and the structure of the adult

form is traced from its origin in the seedling. His
monograph on Podophyllum peltatum is an example
of this method, and illustrates its advantages in a
very striking way. But it is becoming much more
usual to compare the seedling with the adult form, as

mav be seen in two monumental works now being
published in parts :

" Das Pflanzenreich," edited by
Engler, and " Lebensgeschichte der Bliitenpfianzen

Mitteleuropas," edited by Kirchner, Loew, and
Schroter.

In a very useful paper on modern developments of

seedling anatomy Mr. Compton has pointed out that

the subject has been attacked from several divergent
points of view. I have already referred to the work
of M. Chauveaud and Prof. Gravis, and have now
come to that of a number of English botanists, whose
aim-—as Mr. Compton observes—is .mainly phylo-

genetic. They are even more clearly distinguished

by their methods, which are those of comparative
anatomy. Instead of following the development of

the seedling of a single species from germination to

the age at which its cotyledons begin to decay, as

M. Chauveaud has done in a number of carefully

selected instances, they have compared the seedlings
of different species and different genera at about the
same age, generally choosing the epoch at which the

tissues of cotyledon, hypocotyl, and primarv root are
most completely differentiated. There is nothing new
in this treatment of the subject. It was emploved in

1S7J by Prof. Van Tieghem "" in his paper on the
anatomy of grass seedlings, in which he compares
them with other Monocotyledons of the same age.
Much greater precision is possible, however, now
that the microtome has come into general use.

The literature of this subject has increased rapidly
of late years. The list of references in the footnote "

I" Prof. Van Ti'ghtm, Ann. Stc. Nal.. ser. s, xv., p. 236, 1872.
^* The followitis references are arranged alphatetirally :—

Arber, A., The Cactaccaa.r.i the Stady of Seedlings. Ne^u Fhyl., ix.,

p. 333, 1010.

Compton, R. H., .An Investigation of the .Seedling Structure in LegJtmt'
ni>s^. Linn. Soc. Joum. Bot.. .\li., r- i, 1912.

de Fraine, Ethel. The Seedling Structure of certain Cactaeca. Ann. Bot
,

xxiv., p. i2t. 1910
Hill, A. W., The Morphology and Seedling Structure of /"^-Zwom/Vi. Ann.

Bot., xxi., p. 395, 1906.
Hill, T. G.. On the Seedling Structure of certain PiperaUs. Ann. Bol.

x\., p. 160, 1006.
Hill, T. G., and de Fraine. F.thel. On the Seedling Structure of cert.iin

C-nirosperniii; .^nn- Bot., xxvi., p. 175, 1912.
Hill. T. a, and de Fraine Fthel. On the Influence of the Structure of the
Adult Plant upon the S-edling. AV-(; Phyt., xi., p. 319. 1912.

HiP, T. G., and de Fraine, Ethel. A Consideration of the Facts

appended to this paragraph ir., 1 lear, lar Irom

complete. But il is not part nf my plan to review

this work critically. The time is, perhaps, not ripe

for such a review, and certainly the time at my
disposal tt)-day is quite insufficieiu for it. Perhaps 1

may be allowed lo offer some general remarks, first

on the method itself, and then on the criticisms it has

encountered.
To compare the structure of organisms with each

other is, of course, the recognised method of compara-

tive anatomy, of systematic botany, and, in fact, of all

branches ot morphology. The great difficulty in all

such work is to distinguish between adaptive char-

acters of comparatively recent origin and the char-

acters inherited from remote ancestors. The history

of systematic botany is very instructive in this respect.

Systematists discovered by degrees, and by means of

repeated failures, that characters could not be picked

out as important for purposes of classification on

d priori grounds. No character is of uniform import-

ance throughout vascular plants, for example. On the

contrary, it may be of great value in the classification

of one group and worthless in another, though closely

allied. Generations of botanists have laboured to build

up the natural system in its present form, and it is

constructed from' the ruins of abandoned systeins.

We all agree now that the guiding principle in all

morphology is that our classification should represent

relationships founded on descent only. But the natural

system was complete in its main features before that

principle was understood. It represented the feeling

for real affinitv developed in botanists by the study

of plant form, independently of any theory as to the

cause of such affinity.

This, of course, is the commonplace of botanical

history, but we do not always realise that all morpho-

logical work is done under siinilar conditions. The

only valid appeal from criticism is to tne future : a

new method is approved by its results. Therefore, to

embark on a new branch of morphology is a real

adventure. The morphologist risks much time and

much labour. He knows that the evidence which he

proposes to gather painfullv, to test critically, to pre-

sent logicallv, may, after all, prove of little con-

sequence, and he h.-is to depend on his own instinct to

lead him in the right course. In his degree he re-

sembles Columbus, to whom a few^ sea-borne seeds

and nuts meant a new continent.

relating to the StruUure Seedlings. Ann. Bot., xxvii., p. 258

Lee, E. Observations on the Seedling Anatomy of certain Sympelalae.

Ann. Bot., xxvi., p. 727, 1012.
. . ,, ,

Sargant, E. A New Type of Transition from Stem to Root in the Vascul»r

Sjstem of Seedlings. /lx«. A>/., xiv., p. 633, 1900.

Sargant, E. The Origin of the Seed Leaf in Monocotyledons. Ni'M Phyt.,

Sargant, e! A Theory of the Origin of Monocotyledons, founded on the

Structure of their Seedling>. /)««. 5"/., xvil., p. i, 1903.

Sargant, E. The Evolution of Monocotyledons. Bot. Gaz., xxxvu., p.

Smith, Winifred. The Anatomy of some Sapolaceous Seedlings. Trans.

Linn. Soc, series 2. Bot. vii., p. 189, 1909.
. . „ ,

Tansley, A. G., and Thomas, E. N. Root Structure in the Lentrxl

Cylinder of the Hypocotyl. A'V-lf /'/y/. iii., p. 104, 1904-

Tansley, A. G., and Thomas, E. N. The PhxU genetic Value of the

Vascular Structure of Spermophytic Hypocotyls. Brit. Assoc Klport,

Thomas, E. N. A Theory of the Double Leaf Trace, founded on Seedling

.Structure. AVic P/:yt.. vi., p. 77, 1907.

The references given above reler to Angiosperms only, but so much work

of a similar nature has been done lately on Gymnospermous seedlings thit

I add alist of (he pri cipal papers:—
Dorety, Helen A. Vascular .Anatomy of the Seedling of Murocycas

colocoma. Bot. Gaz., xlvii., p. 139, 1909.

Hill, T. G., and de Fraine, Ethel. The Seedling Structure of Gymno-
sperm. 1., Ann. Bot., xxii., p. 6»9 1908. U., i>i, xxiu., p. 189, 1909.

111., lit. xxiii., p. 4?3, 1909- IV., ill. xxiv., p. 319, 1910.

Matte, H. L'appareil libiroligneux des Cycadies Caen, 1904.

Shaw, F. J. F. The Seedling Structure of Ar
Bot., xxiii., p. ^21, 1909.

Sykes, M. A. 1 he Anatomy of Wthuilschia 11

Linn. Soc. 1. Bot. vii., r- 327. i9'0-
, , ^ ,,. , „.

Thiessen, Reinhardt. The Vascular Anatomy of the Seedling of Vtoon

eduU. Bot. Gaz., xlvi., p. 357. ^V'^-

•irabilis Trans.
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Hence the difficulty of criticising recent work.
When once a conclusion of some importance has been
formulated it may be tested by evidence drawn from
other branches of research. Lntil that time criticism
from outside is of little value. Those who are work-
int;- at the subject must, of course, form their own
opinion on its possibilities, for each has to decide for

himself whether he shall continue on those lines.

The subject of secdlinj^ anatomy is no lonjjer very
new. It is too late now to debate on the (i priori

probability of ancestral characters surviving in the
yoimg seedling. No one doubts th.-it a vascular stump
sometimes persists after the organ it originally sup-
plied has disappeared.'- Therefore there is no glaring
improbability in the suggestion that the vascular
skeleton of the young seedling ma)' afford a clue to

the structure of a remote ancestor. But this is only
saying in other words that botanists are justified in

giving the subject a fair trial. That trial is now
proceeding. Some general conclusions have been for-

mulated already, but they have not yet stood the test

of time. In all probability the final judgment on this

subject will be given by a future generation of
botanists on evidence not as yet before us. In the
meantime we shall all form our own opinion as to

the prospects of the method. Speaking for myself, I

think that it has already thrown much light on em-
bryological problems, and is likely to throw more.

At the end of this very short and imperfect sketch
of the progress of botanical embryology in recent
years, it is natural to look back and attempt to esti-

mate the importance of the whole subject and its

relation to other branches of botanical science. I have
treated it from the morphological side onlv, but clearly

every department of botany must deal with the im-
mature plant as well as with the adult form. For
example, the struggle for existence between two
species in any particular locality must be profoundly
affected by the characters of their seedlings. If one
species should gain a decided advantage over the other
early in life, the vanquished species may never live to

form seed, and may thus disappear from that neigh-
bourhood in the first generation. This is an extreme
case to show the importance of considering seedling
structure in problems of ecology and distribution.

The internal structure of seedlings is certainly a
department of vegetable anatomy, just as their adapta-
tion to the conditions of life is a department of vege-
table physiology. That the connection between em-
bryology and systematic botany must be equally close

seems at first sight to be beyond dispute, but the
exact nature of that connection is as yet undetermined.
In systematic botany we have the net result of an
enormous mass of experience. Generations of

botanists have examined and described the external
characters of plants ; thev have arranged and re-

arranged them in groups until at last the instinct for

affinity has been satisfied. In this continual sifting of

characters some have been separated out as generally
of systematic importance—the floral characters, for

examples, and those of the seed. Certain features of

the embryo are included among those characters, as
already mentioned, but, on the whole, systematists
have dealt exclusively with the adult plant. The
embryo itself has been treated rather as a portion of

the seed than as an individual.

It would be rash to assume that seedling characters
have been disregarded bv systematists because they
were too busv with the fully-developed plant to pay
proper attention to the voung forms. In all wrob-
ability some ,of the earlier botanists examined the
external characters of seedlings and rejected them

1- Cr th<- iihc»^~{^n of rhe homnloay nf the nr^htsfi -wcr In rh. Darwin's
" Fertil'sation of Orihid«," thap. xiii.. p. 2^5 in scconr) ed.. 1888.
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when they proved of little systematic value. But
embryology, like the other branches of botany, entered
on a new phase when the compoynd microscope came
into general use. It was commonly denied that the

anatomical characters of mature plants had .systematic

value until the lest case of fossil botany was decided
in favour of anatomy. We need not be surprised that

conclusions drawn from the new embryology—that is,

the embryology which includes internal characters as
well- as external—sometimes appear to conflict with
the results of systematic botany, and it does not neces-

sarily follow that embryological evidence is of no
systematic value. The fault may lie with the em-
bryologists, who, being human, do occasionally mi.<-

interpret their facts, or possibly the natural system
may need some modification in the light of new know-
ledge. When both explanations have failed to account
for the discrepancy in a number ot cases we may be
forced to give up looking for phylogenetic results from
embryology.

.And so in the end the appeal is again to 1 ime, who
—as Milton says—devours

" No more than whai is false and vain.

And merely innttal dros<;.

So little is our loss.

So little is thy gain."

SECTION L.

EDUC.VriONAL SCIENCE.

From the Opening Address by Principal E. H.
GKiFFitHs, LL.D., F.R.S., President ok the

Section.

We have now h.id forty years' experience of com-
pulsory education, and more than ten years' experience
of the working of the Education Act of 1902. We
are spending at the present time out of the rales and
taxes about thirty-four millions per annum upon
education. It seems reasonable, as a nation of shop-
keepers, that we should ask if we are getting value
for our money, and the reply will, of course, depend
on what we mean by value, for the man in the

counting-house, the man in the street, and the man
in the schoolroom all have different standards of

valuation.

Some of us are old enough to contrast the position

of to-day with that of forty years ago. Do we ob-
serve any definite advance in knowledge, intelligence,

character, or manners, as compared with the pre-

compulsory days ? We must all be aware of the

tendency to magnify the past at the expense of the

present, but, after making due allowance for the fact

that " the past seems best, things present ever worst,"
it appears difficult to find distinct evidence of improve-
ment in any way commensurate with the sacrifices

which have been made.
I have taken every opportunity of ascertaining the

views of men of varied occupations and differing

social positions upon this matter, and I confess that

the impression received is one of universal discontent.

The complaints are not only of want of knowledge,
but also, which is far more serious, of want of intel-

ligence. Consider a trivial example drawn from my
own experience. I am a motorist in a small way.
My ambition has been restricted in the matter of

chauffeurs to lads fresh from our elementary schools,

whom I have employed for what I may summarise
as wa.shing and greasing purposes. Some six or

seven of such lads have passed through my hands
during the past nine years, and all of them have
been at a primary school for .some seven or eight

years. They came with good characters, and all had
passed up to the fifth or sixth standard. None of

them could spell correctlv, keep simple accounts,

or appear to derive anv enjoyment from reiiding.
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.Ncvt-rlheless, two of lliciii, at all events, ga\e evi-

dence of a real liknig (or mechanics, and within a

year or so could be trusted to take the engines to

pii ce>, clean them, and replace them with but little

supervision. It might be argued that although they

had imperfectly acquired the rudiments of "the three

R's," the aptitude of these lads was the result of

their tnuning. Of this, however, 1 could find no
evidence. It is difficult to understand how these boys

could have profited so little by their many years of

school life. If such an example is in any way typical,

it is time to consider what the country is obtainmg in

return for the thirty millions annually expended on
elementary education alone.

It may be thought that I have been unfortunate in

my experience. 1 do not, however, believe that my
case is singular. In The Co)itemporary Review for

July, 1909, Prof. Stanley Jevons contributed an article

on "The Causes of Unemployment." He referred

therein to the opportunities afforded him by Univer-
sity Settlement Boys' Clubs in London and Cardiff of

forming a judgment concerning the products of our
primary schools. He described the following experi-

ment :

—

"
I arranged to test a few members of the Boys' Club.

They were gathered in a room with pens and papers
and were asked to write down the following short

sentence, which was spoken to them distinctly twice,

as an e.xample of the kind of message which they
might be expected to have to write occasionally for

an employer :
" 1 have not been able to find the

book whicii you sent me to fetch." The test was one
both of memory and spelling, and most of the boys
failed in one or both respects."

Prof. Jevons gave facsimiles of the results, which
I am unable to reproduce ; but I can indicate the
nature of the spelling. It will be noticed that there

are no words of two syllables. The following is the

best of the batch :

—

Boy aged nearly sixteen :
" I cannot (fetch) find

the book which you sent me to fetch."

The following are from boys aged fourteen and
fifteen respectively :

—

"
I have not been abele to find the boock u'hi wileli

I sent you (for) to filch."
" I have Not bend able to find the book With 1

sent you to fath."
Ml these boys have been through one of our large

primary schools.

Prof. Jevons added :
" In contemplating the ques-

tion of unemployment one is at once led to the
conclusion to which so many other economic
problems ultimately lead—that the only certain

means of abating the evil is the improvement of the
individual."

Passing from such limited experiences to the views
of those who are brought into contact with the pro-
ducts in bulk, a sense of dissatisfaction and uneasi-
ness is no less evident. Consider the following
extracts from the presidential address of Mr. Walter
Dixon, to the West of Scotland Iron and Steel Insti-

tute in October last :

—

" I have, over a somewhat extended period and a
wide area, made inquiries amongst those who have
the control of about 200,000 men in our own allied

industries, w'ith the following results ;

"It is the unanimous opinion that anv book-
learning outside the rudiments of ' the three R's ' is

considered a matter outside the requirements of the
education of more than 90 per cent, of the usual
manual workers. In other words, the work that
these men are called upon to do, the labour which
they have to perform in their daily avocation, would
be as efficient, as successful, and as expeditiouslv per-
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formed if the men had no school education whatever
outside "the three R's.'"

If there is any truth in this severe indictment there

is small cause lor wonder if a general sense of un-
easiness exists amongst those wlio consider that the

future prosperity and safety of this country are
dependent on the manner in which we train the rising

generation.
In justice to Mr. Dixon 1 must give a further

extract from his address :

—

"During the recent meeting of the British Asso-

ciation in Dundee I spent some time amongst educa-

tional authorities, not only those belonging to our
own country, but delegates from other nations, and 1

find that they themselves are beginning to see the

futility of the present methods and to realise that

they are ploughing the sands, .\mongst other matters,

it was of interest to note that they are at present pro-

mulgating a scheme for what they call vocational

education. In other words, 1 gather that they are

now attempting in a modified way to replace the old

prentice svstem by teaching trades in their schools,

so that children may enter the trades as skilled

workers—a svstem wliich, to my mind, would render

the present confusion more confounded. . . .We must
recognise that the mechanical developments of the

last half-century have done away in a large measure
with the possibility of the interest which man could

once take in his daily work, inasmuch that few men
now make anything, but only a smatt portion of
soinetliing. .\ statement was made at Dundee that

135 different persons were employed in the making
ot a boot. It is not to be expected that any of these

135 workers can get enthusiastic about their particular

bit. We must recognise that as long as we live under

the reign of industrial competition the hours of labour

are likelv to be hours of stress, and that when a man
has finished his labour it is only right, it is only

human, that he should have hours of reasonable

recreation. It is with a view of making these hours

of recreation worthy of the nation to which we
belong that I feel that our educational methods might,

and ultimately will, be altered and rendered valu-

able."

If I may venture to summarise Mr. Dixon's address

as a whole, it appears to me that the argument is

somewhat as follows: It is admitted that "the three

R's " are necessary for all workers, of w-hatever

grade, almost as necessary for the mental as are sight

and hearing for the physical equipment. A large

majority of manual labourers, however, are not ren-

dered anv more efficient in the discharge of their

tasks bv further instruction of an .academic character,

and therefore we should aim at providing them with

some form of education which would so quicken their

intelligence as to enable them to find an interest in

matters external to their em])loymcnt and thus lead

them to utilise their hours of creation in a sane and

healthv manner. It should be our object not so much
to train all our soldiers as if they were to be generals,

as to give them that education which w'ould make
them good soldiers, and to spare no expenditure of

time or money in the further education and develoj)-

ment of the small percentage who have shown those

qualities which lead, under proper guidance, to high

achievement.
The assumption that all children are fitted to_ profit

bv more than the rudiments of academic education^ is,

I believe, responsible for many of our present diffi-

culties. In physical matters we seem to be wiser.

We take accoiint of bodily disabilities; we do not

train lame men for racing, or enter carthorses for

the Derby; we do not accept the short-sighted or the

colour-blind as sailors ; but those who talk of com.
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pulsory further education appear to think that all

mrn are on an equality as regards mental equipment.
Democracy in its control of education counts noses
rather than brains, I observe, for example, that

the education committees, on which I have, or have
had, the honour of serving, are unwilling to continue
those higher technical classes in science in which the

numbers are necessarily small. A class of four in

higher mathematics will probably be discontinued,

whereas a class of one hundred in shorthand will be
regarded as a highly successful achievement.
Such education committees, however, are only

carrying out what is apparently the policy of those

sitting in the seats of authority. .\ nation which
expends but four millions for the encouragement of

higher education and research and thirty millions on

the rudiments cannot be said to lend that recognition,

assistance, and encouragement to the best brains of

the country which is the one form of educational

outlay which is certain to bring, as Mr. Wells has
trulv indicated, not only the best return industrially,

but also an immunity from invasion otherwise un-
obtainable.

It is possible that the views taken by Mr. Dixon and
the employers and business men whose opinions I

have attempted to gather are unduly pessimistic. I

have, therefore, turned naturally to the teachers, with
many of whom I am brought into contact.

I find, on the whole, much the same spirit of

pessimism prevailing. 1 can only recollect one gentle-

man—a teacher of long experience and high standing
—who takes a brighter view of the position. Ac-
cording to him, the children leave our schools .better

instructed, more intelligent, and better mannered than
was the case some twenty years ago.

It is true that teachers as a body agree that there

has been one real advance—viz., the abolition of the

system of payment by results—but many of them
admit that during the past ten years progress, if any,

has been slight. Thev plead in extenuation that the

large size of the classes is in itself a barrier to real

efficiencv, and that the teacher is so fettered by
regulations, so bothered by the fads of individual

inspectors, that we ought to be gratified, rather than
disappointed, by the results achieved. It is a signi-

ficant fact that the supply of teachers for our primary
schools is diminishing, and that, as a necessary con-

sequence, the proportion of fully trained and qualified

teachers, although increasing, is unduly small. The
attractions of the profession are undoubtedly in-

sufficient. When we consider the meagre salaries,

the slow, verv slow, promotion, the few prizes and
I he slight social recognition, it is a surprising fact

I hat so many able men and women are prepared to

accept the lot of teachers in our primary schools.

The teaching profession, if profession it ca;i rightly

be termed, compares unfavourably with the so-called

learned professions. It is noticeable that but few of

our primary school teachers are prominent in civic

affairs. Their representation on education com-
mittees, for example, is quite inadequate; during the

discharge of their duties they are unable to mix with

their fellow-citizens, and thus gain experience in the

same manner as the clergyman, the doctor, or the

solicitor. The regulations practically forbid participa-

tion in public life, and the teachers' activities are

• regarded as bounded by the walls of the schoolroom.

If the results of our educational system are dis-

appointing, it is not for us to throw the blame on
the teachers. Until we learn that satisfactory results

can l)e obtained only when the life and emoluments
of the schoolmaster are such as to offer avenues to

distinction comparable with those of the learned profes-

sions, we cannot hope to attract into what should be,
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after all, the most important of all professions, the
best brains and energies of the community.'

Undoubtedly, however, we have made advances
within the last generation. Our* outlook is different,

but we are expecting higher achievement without
affording that inducement which entitles us to demand
it. Our industrial needs have impressed upon us the

necessity of a wider view of the meaning of the word
"education." We are slowly learning that we should
aim at the awakening of the intelligence, rather than
at the mere imparting of knowledge by what I might
term force-pump methods. Forcible feeding is not

proving a success either physically or mentally.

Some fifty vears ago a leading name in the educa-

tional world was that of Todhunter—a name which 1

admit was regarded with terror rather than affection

by many of us in our school days. As a correction

to pessimism I venture to inflict upon you the fol-

lowing extract from Todhunter's "Conflict of

Studies," published in 1873 :

—

" It may be said that the fact makes a stronger

impression on the boy through the medium of his

sight, that he believes it more confidently. I say that

this ought not to be the case. If he does not believe

the statement of his teacher—probably a clergyman
of mature knowledge, recognised ability, and blame-
less character—his suspicion is irrational and mani-
fests a want of the power of appreciating evidence, a

want fatal to his success in that branch of science he
is supposed to be cultivating."

I take a singular pleasure in this extract. In times

of depression it serves as a tonic and drives one to the

conclusion that, after all, our progress, however slow,

is real, although I have an impression that the Tod-
hunter school is not entirely e.xtinct.

So far, the only result of my inquiries has been the

discovery, if discovery it was, that dissatisfaction with

our present system was the prevailing sentiment. I

decided, therefore, to take the somewhat bold step

of endeavouring to ascertain the attitude of those who
have most to do with the administration thereof. I

ventured to send to all the directors of education in

England and Wales a series of questions, the answers
to which I hoped might throw light on the matter.

In order to elicit, if possible, free expression of opinion

I stated that their replies would in general be used

only for statistical purposes, and in no case would
indication be given of the authority with which the

writer was concerned.

I take this opportunity of most sincerely thanking
the many directors who have been so good as to assist

me in this inquiry. -No fewer than 121 of these

gentlemen have undertaken the task of returning

replies, and when I reflect upon the extent to which
their energies are employed in compiling returns for

their various authorities and for the Hoard of Educi-
tion, I realise my temeritv in thus adding to their

labours.

In analysing the replies it has been necessary to

divide them into the following classes, viz. : (i)

Counties, (2) county boroughs, and (3) boroughs and
urban districts, as the conditions in these areas, under
the .Act of T902, differ considerably.

We must remember that as the directors of educa-

tion have to work the machinery, they are perhaps in

a better position than any others to form a judgment
as to excellences and defects. True, they look on
the matter through official spectacles, which are

always more or less tinted, and they may, like many
owners of motor-cars, have a tendency to hide im-

perfections.

1 It .ippears that our average expenditure per child per working weelc

(including interest on huiliiings, &c.) is ahout ir. %d. Perhaps we arc getting
in return as much as we deserve at the price.
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In Class 1 (counties) I received replies from thirty-

six directors; in Class 2 (county boroughs) from forty;

and in Class 3 (boroughs and urban districts) from
forty-tivf.

The authorities concerned are fairly representative

of all portions of England and Wales, and both of

rural and urban districts. In order to render com-
parisons possible, 1 express the nature of the replies

in percentages of the whole of the class. I believe,

however, that the effect of reading out, in circum-

stances of this kind, a large number of tables con-

taining numerical data would be to occupy a con-

siderable portion of your time, and yet leave but little

definite impression. 1 have, therefore, given these

tables as an appendix lo this address, and will now
only trouble you with a reference to the results and
some examples of the interesting remarks included

in the replies.

My first question was :
—

I. "Do you consider that the centralisation of

authority in the hands of county councils has caused
any decay of interest in education in your district?"

Reference to Table i will show that while in large

areas the effect of the Act has been to stimulate

interest in educational matters, in small boroughs and
urban districts the reverse has been the case. It is

difficult, however, to classify strictly many of the

replies, as will be seen from the following examples.

-

As a natural sequence to this interrogation I made
the following inquiry, namely :

—

II. "Would vou prefer the educational authority to

be one elected ad hoc. as in the days of the school

boards, rather than the svstem as at present estab-

lished?"
As might be expected, those directors who con-

sidered that the present system has caused a decay in

local interest are, with some few exceptions, in favour

of a return to an authority elected ad hoc. Replies in

the affirmative form a large proportion of the whole,
• no less than 72 per cent, of the boroughs and urban
districts being in favour of a return to the old system.

In considering the answers to both these questions it

should be remembered that previous to the .^ct of 1902

counties, as such, had no experience as regards

primary education.

The .\ct of iqo2 gave to the county councils, as

regards the constitution of their education committees,
considerable powers of cooption. I was anxious to

find to what extent this power had been utilised, and,

therefore, my third question was :

—

III. "To what extent has cooption of members of

the education committee been adopted in your area

—

i.e. what proportion do the coopted members bear to

the whole committee, and what is the proportion of

coopted women members?"
The average percentage of coopted members is

curiously equal in all three classes—viz. thirty-one,

thirty-three, thirty. The highest percentage is forty-

eight, and the lowest three. It is noticeable that the

percentage of coopted members is less in Wales than

in England. .\ reference to the tables will show that

a considerable number of directors are desirous that

the principle of cooption should be extended.

My fourth question was :
—

IV. " Have your local committees, or bodies of

school managers, the right of appointing (a) head
teachers, (b) assistant teachers?"

I find that, as regards head teachers, more than
one-half of the counties, one-third of the boroughs,
but only a small proportion of the county boroughs,
have delegated all powers ; the right of appointing

2 The examples referred lo will he found in the address :

.ind issued by the British Association.
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assistant teachers being delegated to a slightly greater
extent.'

The general result oi the replies Indicates that the

power of appointment is unsatisfactorily exercised by
local bodies of managers.
V. " Has the authority established a college for the

training of elementary teachers, under its own
I management, or in conjunction with others?"

I find that as large a proportion as one-seventh of

the authorities (counties and county boroughs) w hose

directors have returned replies have established train-

ing colleges. It does not appear, therefore, as if

the present dearth of teachers was due '.0 lack of

training facilities.

I was anxious to ascert;iin if the eflect of such

local training colleges was to restrict the freedom of

teachers, and the sixth question was as follows :

—

VI. "Is the general effect of the present system to

restrict the freedom of choice of teachers lo those

from your own locality?"

In about half the counties the answir is in the

affirmative, and in the countv boroughs about four-

fifths.

It would appear that, on the whole, the opinion

of directors is that the effect of the establishment of

local training colleges has been to encourage the

evil of what I may term "inbreeding."
VII. "Do you consider the curricula of (a) primary,

(b) secondarv, schools under your authority as over-

crowded? If so, can vou indicate the directions in

which you consider there could be a reduction?"
Rather more than half of the authorities consulted

considered that the curricula of the elementary schools

are overcrowded, and rather more than a third are

of the same opinion as regards the curricula of the

secondary schools.

\T1I. "Are you in favour of an iiunasc in the

number of vocational schools ? Or do you consider

that the effect of such increase woukl be di-trimental

to the standard of general education throughout the

country? "

One-third of the county directors consulted, and
almost half of those of the county boroughs and
boroughs, answer in the affirmative, whereas rather

more than one-fifth state their inability to arrive at a

conclusion. .\ number of those who answer in the

affirmative qualify their replies by stating :
" For

children over fourteen," or "General education niust

be first considered," " Provided general education is

continued."
.\s a whole, the weight of opinion is strongly

against any increase in vocational schools for children

who have not completed their primary education.

IX. "What is the average size of the classes in

vour primarv schools?"
I find that the average size of the classes in the

counties is thirty-four, and in the boroughs forty-two,

and they vary from over sixty-three down to ten. The
smaller average in the counties is evidently due to

the large proportion of rural schools.

My next question concerned the counties only. I

was anxious to ascertain the effect of the clause of

the Act which places on the locality the task of finding

the greater portion of the money for .additional

buildings, viz. :

—

X. "Do vou consider Par. 18, i (.0. iVl, (</) of the

H)02 .\ct to work harshly or to the disadvantage of

educational progress?"
It appears that some 40 per cent, of the directors are

of opinion that the effect of the clause is unsatisfac-

tory. It must be remembered that it is not probable

ed in full < .As regards non-provided schro's, in all cases (by the Act) the power o

.ippointing head teachers is in the hands of the managers.
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that thf officials of county councils would rt-gard this

matter from an impartial point of view, for, no doubt,

the existing conditions lighten the burden of the

county rates. It is somewhat surprising that in such
circumstances the percentage of those answering in

the affirmative is so large.

XI. " Has your council delegated to your education
committee all the powers permitted by the .Act? If

not, are you in favour of such delegation ?
"

I find that while over 90 per cent, of the couniy
authorities have delegated all powers, less than one-

half of the county boroughs and three-fifths of the

boroughs and urban districts have adopted the same
course. .\n overwhelming majority (85 per cent.) of

the directors of all classes are in favour of full delega-

tion.

XII. "Please add any special criticisms of, or sug-

gestions for, improvements in the Act."
It was very evident that most of my correspondents

were anxious to avoid an expression of their views in

this matter. The nature of many of the replies mav
b? indicated by that of one of the directors—namely,
" No, thank you." On the other hand, several have been
so good as to write me short treatises on the subject,

containing very valuable expressions of opinion. It

is difficult, however, to quote from many of these

without betraying the condition on which I invited

confidence—namely, that I would give no indication

as to the localities concerned. On one matter all who
have e.xpressed their opinions are in accord, viz. :

"The greatest difficulty of the .Vet is the dual control

for non-provided schools, more especially with regard
to staffing."

It is stated that " the transfer and promotion of

teachers is almost impossible under the present

.system." I feel, however, that the less I touch on
this aspect of the matter the better for the peace of

mind of this section. .Again, ,all directors urge the

necessity of relieving the increasing burden of the

rates. One states that the proportion of Treasury
grants has dropped from 66 per cent, in igo6 to 48 per
cent, in the past year, while the local rate has been
nearly trebled. .Again: "Some means should be
obtained to enable authorities with a large number of

rural schools to provide adequate education without
increasing the overwhelming burden now imposed
upon them."

I may sum up as follows the impression left on my
mind by the study of all the replies, of which I have
given only a few examples.

1. The Act appears to give greater satisfaction in

the counties than in the county boroughs and
boroughs and urban districts, although even in the

counties the position of the smaller rural schools is a

cause of dissatisfaction.

2. That in the boroughs there is, on the whole, a

preponderance of opinion in favour either of an
authority elected ad hoc, or a more liberal exercise of

the power of cooption.

3. That there is a preponderance of opinion that the

appointments of school teachers should in all cases

rest in the hands of the L.E..A.

4. That there is a tendency under the present
system, except in centres of large population, to re-

strict the choice of teachers to those who have re-

ceived their education locally, and that the effect of

such restriction is detrimental.

:;. That greater freedom in educational matters is

advisable. The effect of the present system is to

produce a dull uniformity, although it is doubtful
whether the head teachers themselves or the Board of

Education are most to blame.
6. That an increase in the number of vocational

schools is not desirable, unless great care is taken that
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only those scholars are admitted who have received a
sound general education.

7. That one of the greatest hindrances to progress

is the large size of the classes.*

8. That there should be a greater delegation of

powers to the education committees, and that the

L.E..\. should have complete control over all forms

of education within its own area.

9. That a Redistribution Bill in the matter of areas

is desirable, especially in the relation of urban areas

to the rural districts connected with them.
10. That the dearth of fully qualified teachers cannot

be remedied until the profession is made sufficiently

attractive by increased emoluments and more rapid

promotion. .Mere increase in the number of training

colleges is no remedy.
11. .\nd, lastlv, there is a consensus of opinion that

a greater proportion of the cost of education should

be borne by the Treasury, and that the danger to

education ar'sing from the rapid rate of increase in

the education rate is a very real one. If education

in this countrv is to be successful it must be made
popular. This is impossible when every step in

advance means an addition to the local burdens.

I am afraid that the tenor of this correspondence

does little to modify the pessimistic views to which I

have previouslv directed attention. Regarded in bulk
it convevs the idea that the writers are endeavouring
to make the best of a bad case. .As shown "by the last

reply quoted (.si(pra), the race of Mark Tapleys does

not appear to be entirely extinct.

I wish it had been possible to obtain the con-

fidential opinion of H.M.I.s, but I, at all events, am
not one who would dare to question the gods, the

distinguishing characteristic of those admirable
otncials being a cold infallibility which renders ap-

proach inadvisable. It must be remembered, how-
ever, that veiled hints of the need of drastic reforms

have emanated from the highest quarters, and o.ie

of the most hopeful signs of the situation is that such
information as has been vouchsafed to us appears to

indicate that those who are moving in the matter
actually acknowledge that there is an educational as

well as a sectarian aad a political aspect of the ques-

tion. Nevertheless, so far as I am personally con-

cerned I still find my chief consolation in the quota-

tion friini Todhunter which I have already inflicted

upon you.

I am now going to take a bold step—namely, to

express my own opinion on this matter of jjrimary

education. I consider that we are proceeding in the

wrong order, in that we give greater prominence to

the acquisition of knowledge than to the development
of character.

There is truth in Emerson's dictuin that "the best

education is that which remains when everything

learnt at school is forgotten." We appear to think

that the learning of "the three R's" is education.

We must remember that in imparting these we are

only supplying the child with mean.': of education,

and that even when he has acquired them the mere
addition of further knowledge is again not education.

If we impart the desire for knowledge and train the

necessary mental appetite, the knowledge which will

come by the bucketful in after life will be absorbed
and utilised.

It is, I know, easv to talk platitudes of this kind.

We have, in justice to the teacher, to remember that

character depends on home life, as well as on school

life ; but, nevertheless, if we could educate public

opinion on this matter progress might be possible.

We want to introduce the spirit of our much-abused
public schools into all schools, namely, a sense of



October 23, 1913] NATURE 255

responsibility—and, as a necessary sequence, a sense

of discipline—a standard of truthfulness and con-

sideration. In this connection 1 have been greatly

impressed by a report issued by the Warwickshire
County Council on the effect of the establishment of

the prefect system in the elementary schools of that

county, and 1 wish it was possible to place this report

in the hands of every teacher in the country. It is

stated in the introduction that ' the fundamental idea

of the prefect system is the formation and develop-

ment of character and the utilising for this purpose

of the efforts and activities of our pupils themselves."

The pamphlet contains a description of the system

as established, and the different methods adopted in

the schools of the county in carrying it into effect.

A summary of the head teachers' remarks, compiled

by the Director of I-^ducation, is given as an appendix,

and I cannot resist the temptation to quote largely

from his report :

—

"In the autumn of 191 1 a conference of head
teachers was held on prefect systems in elementary
schools. It was then decided that all the head
teachers present should try the system for a year,

each one on his or her own lines, and then report as

to its working.
" Nearlv all have now made reports, one only

having failed without good cause. Reports have come
in from six large or middling boys' schools, thrive

large girls' schools, two large mixed schools, mostly

in villages, and one infants' school—twenty-three in

all, embracing schools of practically every type.
" The record, with one exception, is a story of

success, in most cases of extraordinary success, so

much so as to put the possibility and value of the

svstem beyond a doubt. Whether in developing the

prefect's own character, or in creating a sense of

school honour among the other children, or in smooth-
ing the whole working of the school, the result is equally
striking. .\nd the more ambitious the scheme of a

school, the more it approximates to the public school

tradition, the bigger the faith in boy and girl nature,

the greater has been the success. The few evidences
of comparative disappointment come from schools
where the system has been tried haltingly and with
distrust. Where there has been courageous faith in

the children they have risen to it to a degree that

must surprise even those who were readiest to believe

in school self-government. Nor is the success con-
fined to large schools or boys' schools. Boys' and
girls' and mixed schools, town schools and village

schools, all have the same tale to tell. A supplv
teacher who has served in seven schools since the
conference has found that ' from all classes of children,
town and country, a ready response is made to an
appeal for added responsibility and trust on their

part.' . . .

"The prefect, being in authority himself, comes to

see the necessity and value of discipline. He is as
keen as is his head for the school's honour; he worries
the unpunctual, he takes charge of the plavground.
He is proud at being asked and able to help in

matters of school routine, most of all when the teacher
is called out of the class-room and he is himself
responsible for order. .And woe then to the disorderly
or slack ! . . .

" In its way one of the most remarkable applications
of the system is its appearance in a miniature form in

an infants' school. Children of six and seven, happv
in the possession of the monitor's bow of ribbon,
take cnre of the younger children and remove dust
which has escaped the caretaker's eye. . . .

" It is a moot point whether a written constitution
helps or not. Some teachers deprecate rules, as limit-
ing a prefect's sense of responsibilitv and his freedom
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to follow out his own ideas. That rules, however,
meet some want seems to be proved by the fact that
at a school where the head master had purposely
made none the boys themselves drew up their code,

and, the head master adds :
' I could not have got

out any better rules.'"

The origin of the movement the results of which are
thus described is due to the man whom 1 regard as
the greatest educator of our time—namely, Sir Robert
Baden-Pow-ell. I believe that the Boy Scout move-
ment is rendering greater service than our com-
plicated State machinery in preparing those who are
brought within its influence for the struggles of life.

It is a matter for regret that so small a fraction of

tlie children in our schools is able to share its benefits.

1 only wish it were possible for our political system
to admit the appointment of Baden-Powell as Minister
of Education, with |)lenary powers, for the next ten

years

!

He states that when visiting a great agricultural

school in .\uslralia he asked the principal to inform
him briefly what was the general trend of his train-

ing. The reply was : "Character first; then Agricul-
ture."

If this, suitably modified, could be adopted as the

motto for all our schools, the present attitude of the

man in the street towards education would soon
undergo modification.

There is truth in Dr. Moxon's statement that " .\

man has to be better than his knowledge, or he
cannot make use of it," and our efforts should be

mainly directed to making the character and the in-

telligence of the child so much better than his know-
ledge that increase in knowledge will follow as a

matter of course. Let us devise some kind of uni-

versal junior scout system which may so brighten the

intelligence that the boy will want to knoiv. Let him
also discover that the paths to knowledge are reading,

writing, and arithmetic ; he will then gladly follow

his guides and gather more by the way than when he

is pushed along those paths in a perambulator.

So long as we attach greater importance to the

results of examination than to the judgment of the

teacher our system stands self-condemned, for it places

knowledge above character.

It is natural that the discontented amongst us

should try to cast the blame on those in authority,

and I confess that at times I feel as if I could join

the militant section and relieve my feelings by throw-

ing stones through the windows of the Board of

Education; but in recent years I have been privi-

leged to pass to the other side of those windows, and
I have, to some extent, been led to realise how able

and how devoted are the men to whom the guidance

of our educational system is entrusted. All who are

brought in contact with them must acknowledge their

earnestness and their zeal in the cause in which they

are enlisted, and it is remarkable how, in the dis-

cussion of educational questions, they can, in moments
of partial abandon, cease to be strictly official and
become almost human. It is evident, however, that

the aim of such men must ever be the smooth work-
ing of the machine as a whole. The_ comforting

words "coordination," "uniformity," "efficiency," are

ever in their minds. A system planned on one great

design and perfected in all its details is the ideal for

which they are bound, consciously or unconsciously, to

strive. The pity of it is that the more successful their

efforts, the worse it is for education in this country.

Evolutionary progress is only possible where variety

exists, and variety is necessarily abhorrent to the

official mind. Freedom for local authorities to adopt

their ow-n methods, to experiment—and often to fail

—

is the system, if system it can be called, by which
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alone advance is possible. The curse of uniformity,
perhaps the greatest curse of all, is a necessary con-
sequence of over-centralised control.

I have trespassed so greatly upon your forbearance
in discussing matters connected with primary educa-
tion that 1 must give but brief expression to any views
concerning the secondary and higher branches.
As I have previously indicated. State aid should be

restricted to those who are able to profit thereby. The
25 per cent, free-place regulation has, it is generally
admitted, brought into the secondary schools many
really able students. On the other hand, there is no
doubt that a certain proportion thereof would be more
profitably employed in serving their apprenticeship in

the business in which they are to earn their bread-
and-butter. It is, of course, understood that tho.se

whose parents can afford to pay for the further educa-
tion of their children and who are ready to do so are
not here referred to, but, careful selection assured,
generous assist.-incc to those in need of help suggests
itself as the best policy.

.'\nother subject for consideration is the dispropor-
tion between the assistance given by the State to the
training of primary and of secondary teachers. I

understand that to the latter object, so far as England
and \N'ales are concerned, the not impressive sum of

Soooj. is delegated. After making due allowance for

the diflerence in numbers under the respective head-
ings, it is difficult to understand how it is necessary
to expend a sum ajjproaching 700,(100/.' on the train-

ing of primary teachers, and only 1/ 140th of that
amount on training those who are to guide our most
able students in the pursuit of l^nowledge.
Had time permitted I should have liked to dwell

on the evil effects of what I may term our conspiracy
of silence regarding sexual instruction. If the pro-
verbial visitor from Mars was engaged in a tour of

inspection in our country, I think nothing would
strike him as more extraordinary than that a subject
which so closely concerns the progress of the race
and the welfare of the individual should be entirely

ignored in our system of education. By our action (or

rather want of action) we tacitly admit that knowledge
is harmful, and that we deliberately prefer such know-
ledge, which must necessarily be attained in one way
or another, to arrive by subterranean channels and by
agencies which will present facts of vital importance
in their worst possible aspect.

\Ye cannot be said to be really educating our children

so long as we withhold from them all guidance in one
of the most difficult problems which will be presented
to them in later life, and when one reflects on the

misery and wreckage consequent on our silence, it

is difficult to speak with due moderation. I will there-

fore content myself with suggesting to those interested

in this matter a study of the procedure adopted in the

schools of Finland, in which systematic instruction is

given by carefully selected teachers ; it is stated with
the happiest results.

I have referred, when speaking of primary educa-
tion, to the curse of uniformity as one of the greatest

* Note I.—Grants for 1911-12:

—

1. Grants from Hoard of Kdiication :
—

(rt) Maintenance grants to training colleges and
hostels ... ... ... ... ... ... ^470,910

(/') Building grams 93, (06

Grants from L.E.A.'s :

—

(rt) To training colleges
(«) 'lo hostels

(f ) Scholarships (not possible to ascertain total)

Ci(>\^t,rA

• Total

Note II.—To the above must be added the grants i

pupil teachers, which amount to ;£ict,8o2.
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evils of our educational system. So far, at all events,
our provincial universities have escaped, although not
entirely unscathed, from the cramping effects of de-
partmental control. The situdtion, however, is not

free from danger. It is necessary that these universi-

ties should be State-aided. It is also evident that, if

we are to hold our own in competition with other
nations. State assistance must be increased. There is

danger, therefore, that the blight of uniformity and
ofilicial control may descend upon them. The danger
is not immediate, but it is nevertheless real. To some
of us an ominous sign was the transference of the

dispensation of the university grants from the Treasury
to the Board of Education. It is true that we have
evidence that no desire for undue control is manifest
at the present time, and it is an encouraging sign
that the Minister of Education, in a recent dispute
connected with one of our youngest universities,

intimated that he considered it beyond his province to
interfere with its proceedings.

In this connection Mr. Austen Chamberlain has
given me permission to read the following extract

from a letter which I recently received from him :

—

" I am in complete agreement with you as to the
importance of preserving to the universities the

greatest possible freedom and liberty. For this very
rea.son 1 was at first strongly opposed to transferring

the administration of the Treasury grants to the

Board of Education ; but I found that, for one reason
and another, a considerable portion of their receipts

were already received from the latter Board, and it

was represented to me that this involved unnecessary
complication and overlapping, and that the universi-

ties were likely to receive more generous considera-

tion if the whole of the grants were placed in the

hands of a single authority. At the same time I was
assured that the Board of Education had no desire

to claim a control different in character or extent

from that which the Treasury had previously exer-

cised. On receiving these assurances I withdrew my
opposition to the transfer and sent word to the Chan-
cellor of the Exchequer that I no longer held him
bound by an undertaking which he had given me in

the House of Cornmons that the transfer should
not take place."

Another encouraging sign is the personnel of the

Advisory Committee which the Board has established

to guide it in matters connected with the University

grants. We cannot, however, be certain that such
wise views will always prevail, and I have already

dwelt on the inevitable tendency of any department
of State to influence and control the policy of all

bodies receiving assistance from the Treasurj".

The freedom of the universities is one of the highest
educational assets of this country, and it is to the
advantage of the community as a whole that each
university should be left unfettered to develop its

energies, promote research and advance learning in

the manner best suited to its environment. It is con-

ceivable that it might be better for our universities to

struggle on in comparative poverty rather than yield

to the temptation of affluence coupled with State

control.

The State is at present devoting some i8o,oooZ. to

the support of university education in England and
Wales. If, in addition, we include such institutions

as the National Physical Laboratory and the grant

of 4000/. to the Royal Society, we may say that this

country is expending about 200,000/. per annum on
the highest education and the promotion of research,

a total but slightly exceeding that devoted to one of

the universities of Germany. Comment appears

needless.

When we reflect on the magnitude of the results
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which would inevitably follow an adequate encourage-
ment of research, the irony of the position becomes
more evident. It was stated on authority that

Pasteur during his lifetime saved for his country the

whole cost of the Franco-Prussian War. It is com-
puted that nearly one and three-quarter millions of

our population are to-day dependent for their living

upon industries connected with the mechanical
generation of electricity—a population which may be
said, without undue use of imagery, to be living on
the brain of Faraday. We possess mathematicians
who, granted encouragement, opportunity, and time,

could establish laws of stability of aeroplanes. Sup-
pose we spent some millions in discovering the man
and enabling him to complete his task ; the result

might be an addition to our security greater than
that of a fleet of super-Dreadnoughts. Unfortunately,
there are no votes to be gained by the advocacy of

opportunities for research

!

Associations such as ours should spare no effort

to bring home to the minds of the people the truth of

the statement that the prosperity of this kingdom
is dependent on its industries, and that those indus-

tries are founded on applied science.

Some years ago the Petit Journal invited its

readers to answer the question, " Who were the

twenty greatest Frenchmen of the nineteenth cen-
tury?" No fewer than fifteen million votes were
recorded. The resulting list included the names of

nine scientific men, and Pasteur led by 100,000 votes

over Victor Hugo, who came second. Napoleon .secur-

ing the fourth place. It is obvious that a poll of

such magnitude must have been representative of all

classes. I ask you to reflect on the probable result,

iiuitatis mutandis, if such a poll was taken in this

country. I am afraid we should find the names of

football and cricket heroes included, but I doubt if

the name of a single man of science would appear
amongst the immortals.

It should be our mission to make evident to the

working man his indebtedness to the pioneers of

science. Demonstrate to him the close connection
between the price of his meat and the use of re-

frigerating processes founded on the investigations of

Joule and Thomson ; between the purity of his beer

and the labours of Pasteur. Show- the collier that

his safety is to no small e.\tent due to Humphry
Davy ; the driver of the electric tramcar that his

wages were coined by Faraday. Make the worker
in steel realise his obligation to Bessemer and
Nasmyth ; the telegraphist his indebtedness to Volta
and Wheatstone, and the man at the "wireless"
station that his employment is due to Hertz. Tell

the soldier that the successful extraction of the bullet

he received during the South .\frican war was accom-
plished by the aid of Rontgen. Convince the sailor

that his good " landfall " was achieved by the help

of mathematicians and astronomers ; that Tyndall
had much to do with the brilliancy of the lights which
warn him of danger, and that to Kelvin he owes the

perfection of his compass and sounding line. Im-
press upon all wage-earners the probability that had
it not been for the researches of Lister they, or some
member of their family, would not be living to enjoy

the fruits of their labours. If we can but bring
some 5 per cent, of our voters to believe that their

security, their comfort, their health, are the fruits of

scientific investigation, then—but not until then

—

shall we see the attitude of those in authority towards
this great question of the encouragement of research

change from indifference to enthusiasm and from
opposition to support.

When we have educated the man in the street it is

possible that we may succeed in the hardest task of

all, that of educating our legislators.
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UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Birmingham.—A valuable addition to the equip-
ment of the mining department of the University has
been made in the form of an electrically-driven oil-

boring derrick, which has been presented by the Oil-
well Engineering Company, of Cheadle. The appa-
ratus is capable of boring to a depth of 2000 ft., and
by its means mining students will be able to acquire
practical experience in the handling of oil-boring
plant.

The following appointments have been made :—Mr.
L. J. Wills, assistant lecturer in geology and geo-
graphy ; Mr. David Brunt, lecturer in mathematic^
tto succeed Mr. S. B. McLaren); Dr. C. L. Boulenger,
reader in helminthology ; Mr. H. G. Jackson, assistant

lecturer in zoology.

By the will of' the late Henry FoIIett Osier the
L'niversity is to receive the sum of 10,000/., with a
prospective share in the residuary estate.

Leeds.—The following appointments have been
made to the staff of the University :—Mr. S. H. Stel-

fox, assistant lecturer and demonstrator in engineer-
ing ; Mr. F. Powis, demonstrator in chemistry ; Mr.
E. Lee, assistant lecturer in agricultural botany ; Mr.
N. M. Comber, assistant lecturer in agricultural

chemistry ; Mr. D. B. Morgans, assistant lecturer

and demonstrator in mining.

The Concrete Institute has arranged a course of
six educational lectures on reinforced concrete : its

commercial development and practical application, to

be given by Mr. H. Kempton Dyson, on Wednesdays
in November and December, beginning on November
12. The lectures will be given in the Lecture Hall

of the institute, W'estminster. There is no fee for

the course ; admission will be by ticket, obtainable on
application from the secretary, the Concrete Institute,

Denison House, 296 Vauxhall Bridge Road, West-
minster, S.W.

An examination of the prospectus of the East Ham
Technical College, which was opened in 1905, and
on which some 33,000/. was spent, shows that the

boroughs round London are fully alive to the import-
ance of providing a practical training in technology
and science for those engaged in the industrial pur-
suits of the localit)'. The work of the college is done
in some eight departments, and important among
these are those for men engaged in building trades,

engineers, chemists, commercial men, and for women
workers. The more elementary evening classes are

held in three preparatory evening schools in different

parts of the borough, but in the college itself a

preparatory industrial course has been provided de-

signed to enable students later to follow intelligently

the lectures and laboratory work in the different de-

partments of technology.

Presiding at a recent meeting of the Senate of
Calcutta University, Sir Ashutosh Mookerjee made
an interesting speech on some of the work of the

University. According to a report of the speech
given in The Pioneer Mail, the University has ar-

ranged for lectures for M-.A. and M.Sc. students

in eleven different branches of study, including pure
mathematics and botany. The University has made
itself directly responsible for the instruction of 1005
students in Calcutta in these subjects for the M.A.
and M.Sc. examinations. Post-graduate teaching on
this scale has never before been attempted in anv
Indian university, and that there is a genuine demand
for higher instruction is established by the readiness
with which students in large numbers have eagerly
joined the classes in such subjects as pure mathe-
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matics. The Government of India has made a liberal

grant for the acquisition of a site, and plans have
been nearly completed for further extension of the
University buildings. When the new buildings are
erected, there will be ample accommodation for the
purposes of instruction, and, it will be possible to

accommodate on the premises at least two hundred
post-graduate students.

The calendar for the session 19 13- 14 of the North
of Scotland College of Agriculture has reached us.

The classes of the college are held in the University
of Aberdeen, except the class in agricultural engineer-

ing, which is held in Robert Gordon's Technical Col-
lege, Aberdeen. The courses of instruction provided
are arranged for the benefit of every section of the

agricultural community. Persons who can attend the

college onlv for four consecutive weeks in winter will

find a short practical course extending over four

weeks and including lectures on such subjects as
feeding-stuffs, live-stock, diseases of animals, and so

on. The full lectures on agriculture and agricultural

chemistry extend over three years, but the complete
course is modified in a variety of ways to meet par-

ticular needs and to enable students to secure the

college diploma or the national diploma in agriculture.

There is a special department of forestry, and for

practical work, through ihe liberality of several landed

proprietors, excellent facilities are afforded. The close

proximitv to Aberdeen of large wooded areas places it

in an advantageous position for the teaching of

forestry. Farmers residing within the college area

are entitled to receive advice and assistance from
members of the college staff free of charge. There
is, also, a carefully arranged scheme of county exten-

sion work under the superintendence of a general

county organiser.

The calendar of the University of Shefifield for the

session 1913-14, a copy of which has been received,

provides striking evidence of the successful efforts

which provincial universities are making to keep in

close touch with the varied actvities of the districts

they serve. Not only does the University of Sheffield

train students who desire to follow the usual academic
courses which culminate in degrees in arts, pure

science, medicine, law-, and so on, but it provides also

graduated instruction in such applied sciences as

engineering, metallurgy, and mining, and awards
degrees in these branches of technology to students

who at the end of the training comply with the

reasonable regulations specified in the calendar. To
meet the special needs of students whose circum-

stances make it impossible for them to devote the

time necessarv for complying with the conditions for

degrees, associateship and diploma courses have been

arranged. The mining department of the University

carries out a system of extension lectures in technical

science in the West Riding of Yorkshire ; a works
pupils' certificate course has been arranged by the

University in consultation with the Sheffield Master
Builders' .Association to meet the requirements of

students who are working with the object of becom-
ing master builders ; a diploma course in domestic

science has been inaugurated ; and in other ways the

University is assisting the higher education of Sheffield

workers.

SOCIETIES AND ACADEMIES.
P.ARIS.

Academy of Sciences, October 13.—M. F. Guyon in

the chair.-—Paul Marchal : The acclimatisation of

Noviiis c'ardinalis in France. In 1912 Icerya purchasi

was accidentally introduced into France, at Cap Fer-

rat, and caused great damage. This plant pest has
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been successfully fought in California and elsewhere
by the introduction of its natural enemy, Novius car-
dinalis. and steps were taken to acclimatise this at
Cap Ferrat. The results were* completely successful,
the Icerya being rapidly exterminated.—Charles
Deperet : The fluvial and glacial history of the Rhone
valley in the neighbourhood of Lyons. Evidence is

given that there were three glacial invasions of this

region and not two, as currently held, leading to the
formation of three fluvio-glacial terraces.— Leopold
Fejer : Trigonometric polynomials.—.Michel Fekete : .A

property of the roots of the arithmetical means of a
real integral series.—N. Gunther : The cononical form
of algebraical equations.— M. Tomassetti and J. S.
Zarlatti : The problem of two bodies of variable
masses.-—Thadee Peczalski : Relations between the co-

efficients of expansion and the thermodynamical
coefficients.—France Giraud : Certain reactions depend-
ing on reply currents.— R. Dongier and C. E. Brazier :

The sound effect produced at the contact of a metallic

point and the surface of a crystal or a metal by the

passage of an alternating current. A faint musical
note was first noted in a galena detector at the Eiffel

Tower. Means have been found to reinforce this note
so that wireless signals can be heard at a distance

of 22 metres from the apparatus.—Ch. Gravier : .An

automatic method of developing photographic plates.

—B. A. Dima : The photo-electric effect of metallic

compounds. The photo-electric effect of analogous
compounds of the same metal depends on the valency
of the metal in those compounds. The four oxides
of manganese offer a clear example of this.—Yugi
Shibata and G. Urbain : The spectrochemistry of the

complex cobalt compounds. A study of the absorption
bands in the visible and ultra-violet spectra of solu-

tions of complex cobalt salts.—M. Taffanel and Le
Fioch : The combustion of gaseous mixtures. Mix-
tures of methane and air were heated to various tem-
peratures between 535° C. and 640° C, and the rates

of combustion measured. These results are extra-

polated to evaluate the inflammation temperatures of

these mixtures.—P. Lemoult : Leucobases and colour-

ing matters of diphenylethylene. The first stage of

oxidation of the cycJohexylidenic Icucobase,

E.H,.. = C.[EH,N(CH,),],.

Tetrahydro-malachite green.—C. Gerber and P.
Flourens : The trypsin of Calotropis proccra and the

poison which accompanies it. The latex contains a

proteolytic ferment very resistant to heat, and most
active in alkaline or neutral media. It coagulates

milk and digests casein and fibrin. Injected sub-
cutaneously it is rapidly fatal to some animals (guinea-

pig, pigeon), whilst in others it produces only local

troubles (white rat, rabbit). Separation of the trypsin

and the toxic substance has not been effected.

—

A.
Gouvel : The genus Palinurus in Madagascar.

—

A.
Brachet : The inhibiting action of the sperm of Sabcl-

laria alvcolata on the formation of the membrane of

fertilisation of the egg of Paraccnirotus lividus.—A.
Paillot : Parasitic coccobacilli of insects.—.Sabba

Stefanescu : The structure of the crown of the

elephant's molars.^—Michel Longchambon : The breccia

of the marmorean complex : conclusions which may
be draw'n concerning the age and the localisation of

Iherzolite.—Francois Picavet : The commemoration of

Roger Bacon in 1914. It is proposed to publish a

complete edition of Roger Bacon's works.

Cape Town.
Royal Society of South Africa, September 17.—The

president in the chair.—W. A. Jolly : The interpreta-

tion of the electrocardiogram. The interpretation of

the electrocardiogram has remained doubtful, notwith-

standing the large amount of work that has been
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devoted to it in recent years, and very divergent views
are entertained as to tlie significance of the various
features of the curve without conclusive evidence
having been adduced for them. The author gives an
explanation arrived at from experiments on the
isolated tortoise heart, and especially from cases of

systolic alternation in auricles and ventricle.—Paul A.
Methuen and John Hewitt : A contribution to our Ivnow-
ledge of the anatomy of the chameleon. After making
•a comparative e.\amination of the lungs, sternum, and
skull in various members of the family the authors
conclude that the most generalised and probably most
primitive forms are the genera Brookesia and Rham-
photeon (the latter not actually e.\amined by the

authors), whilst the viviparous small chameleons of

the pumilus group, so characteristic of South Africa,

are the most primitive in the genus Chameleons : for

these latter species, pumilus and allies, the authors
revive the old generic name Lophosaura of Gray.
It appears probable that the family, as we know it

to-day, has spread from a centre of origin situated
in that portion of the Ethiopian region of which there
now remains two separated components, Madagascar
and the Cape province of Sclater. There is no evidence
in favour of a northern origin for this family.—R.
Marloth : Note on the Pollination of Encephalartos
<iltensteinii (Kaffir bread tree). The insect on which
the transport of the pollen from the male cone to the
female cone of Eiiccplialartos altensteimi and E.
viUosiis depends is not a Phloeophagus, as stated in

a paper recently published in the Transactions of the
Royal Society, S.A., but Aiilliarrliiiius zainiae, that
means the same insect which lives in the seeds of

these plants until the cones disintegrate and enable
the mature insect to escape from them. The female
insect pollinates the ovules while moving about be-
tween them for the purpose of depositing its eggs.
Although according to Dr. Rattray's observations,
some or most, or even sometimes all, the seeds of a
cone are thus destroyed by the grubs of the insect,

the visits of the insect are nevertheless essential to

the plant, for without them no seeds would be formed
at all. The case is quite parallel to that of the Yucca
moth (Pronuba). which, while depositing its eggs
into the pistil of the Yucca, pollinates the flower.

GOTTINCIF.N.
Royal Society of Sciences—The Nachrichien (physico-

mathematical section), part 3 for 1913, contains the
following memoirs communicated to the society :

—

July 20, 1912.—A. Ansel : Seismic records at Gott-
ingen during igii (with seven figures and a table,

illustrating the graphical solution of spherical
triangles).

March 8, 1913.—L. Geiger
: Seismic records at

Gottingen during 1009.

May 24.—G. Polya : Approximation by means
of polynomials, all the roots of which fall within an
angular sector.— R. Fueter : .\ property of the Klassen-
korper of complex multiplication.—^G. Tammann : The
melting point.—O. Miigge : Filiform crystals of green
vitriol and silver.—L. (iodeaux : Cyclic involutions of
order 20 and genus i on a surface of genus i.

July 5.—R. \V. Hoffmann : The embryonic develop-
ment of the Strepsiptera (preliminary communication,
with figures).

July 19.—D. Hilbert : Remarks on the foundation
of an elementary theory of radiation.—O. Toeplitz :

A problem, connected with Dirichlet-series, in the
theory of series of powers of an infinite number of
variables.

The business communications (part i for 19 13)
include reports by H. Wagner on the Samoa Observa-
tory for 19 1 2-13, and by F. Klein on the progress of
the publication of Gauss's works.
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Volvox.Si.itogyra, Desiuids, Diatoms, Amoeba, Arcella, Actinosphatium
Vorticella, Stenlor, Hydra, Floscularia, .Stephanoceros, Melicerla. and many
other specimens of Pond Life. Price 11. per Tube, Post Free. Helix
pomalia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purpo«es.

THOMAS BOLTON,
2$ BALSALL HEATH ROAD , BHiMINGHAM.

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be supplied, either living
or preserved by the best methods :—
Sycon ; Clava, Obelia, Sertularia

; Actinia, Tealia, Caryophyllia, Alcy-
Ho phiporas,-liphora (preserved); Leptoplana , x^mcus, t\\

Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas,
Gammarus, Llgia Mysis, Nebalia, Carcinus; Patella, Buccinum. Eledo
Pectens Bugula, Crisia, Pedicellina, Holothuria. Aslerias. Echin
Salpa (preserved), Scyllium, Raia, &c., &c.
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For prices and more detailed lists apply to
Biological Laboratory, Plymouth. THE DIRECTOR

Sales b^ auction.
STEVENS' AUCTION ROOMS. Estd. 1760.

A Sale by Auction is held EVERY FRIDAY
at 13.30, which affords first class opportunities for the disposal or
Durchase of SCIENTIFIC AND ELECTRICAL APPARATUS,
Microscopes and Accessories, Surveying Instruments, Photographic
Cameras and Lenses, Laihes and Tools, Cinematographs and Film-,
and Miscellaneous Property.

Catalogues and terms for selling will be forwarded on application to

38 KING STREET, COVENT GARDEN, LONDON, WC

GLASS BLOWING
ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL OLASBBLOWlNa carried out quickly and correctly from rongb iketch

at Moderate Charges.

ANY FORM OF OLASS APPARATnS REPAIRED
DEMONSTRATIONS given here, or at CoUegee. 4c.

' H. HELM ««"'*''''">' «i»Ki>Ki«.i."»(i»oN.

ACTUAL MAKER ot ALU Kl XDS o( X Ray. Geiuler and otherVacuum Tabefl. Mercury Pumps. High KreQueDcy Electrodes, Ac.

Now on view, some choice specimens of

DATOLITE
from Pare Bean Cove, Mullion, Cornwall. Probably Ihe last

lot that will be found in this district.

A large number of other choice Cornish
specimens.

38 Gt. James Street, Bedford Row, London, W.C.
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PRECISION METERS
FOR ACCURATE MEASUREMENT OF

GAS or AIR.

READING BY THE POINTER
from 1 c.c. upwards.

MADE IN 40 RANGES.

Catalogue M.N. on application to: —
SOLE MAKERS,

ALEXANDER WRIGHT & CO., Ltd.,

WESTMINSTER.

SCIENTIFIC INSTRUMENTS
OF ALL DESCRIPTIONS.

The " HARRIS "

SI»ECTR03VIETER.

A cheap and reliable Instrument specially designed for

Students' use.

Very strongly constructed so that it may be used by
elementary pupils without being put out of order.

PRICE £2 : 10 : Each Net.

Descriptive Pamphlet on application.

(1913)

PHILIP HARRIS & CO., LTD

BIRMINGHAM
(ENGLAND.)

MIDGET FURNACE
FOR USE WITH BUNSEN BURNER.

The inside lining of this furnace is

hardened by a special process to with-
stand great heat.

Wilh burner, complete 4/6
6/6

TQWNSQN & MERCER.I

34 Camomile Street, London, E.G.

THE "TECHNICAL" SERIES OF PHYSICAL APPARATUS.

ILiIST No. 36 (54 pa.^es).

COVERINC APPARATUS FOR

EXPERIMENTS
IN HEAT,

SENT POST FREE TO TEACHERS ON REQUEST.

|]|
Every piece of apparatus in this Series ha.s been

^ designed to combine

Durability, Accuracy, and Moderate Price,

and that such has been achieved is proved by the large

demand for the apparatus by those engaged in teaching

Physics on the most approved modern lines.

See editorial notice in NA TURE, August 25, 1910, page 248.

SCHOOL irORr.D says :-" Messrs. Gallenkamp are favourably

known to teachers of science as laboratory and assay oulfitteis. their

lists always contain particulars of many interesling instruments and

devices, and the present catalogue is no exception to this rule. In

addition to the usual instruments, the catalogue gives particulars and

prices of new apparatus described in The School \l-o>U and other

periodicals, and in various works on heat. Even the most original

teacher has to make use of instrument-makers apparatus to so"".'

extent, for there are pieces of apparatus which must be purchased if

convincing and accurate experimental results are desired in the lecture-

room and the advanced physics laboratory. With Messrs. Gallenkamp s

catalogue before them, the selection of good instruments at a moderate

cost, for work in heat, ii facilitated."

A. GALLENKAMP & CO., Ltd.,

19 * 21 SUN STREET, Finsbury Square, LONDON E.C,

lilted by KicHAKii Clav ^^ Sons, L
St. Martin's Street, Londo

Ti^t^aTliTunswick Street, "Stamford' Street, S.E., and published by Macmillan and Co., Limited,

w!c, Ind The MAcmLLAN Co.. 66 Fifth Avenue. New York.-THUasDAV. October .3. i»>3.
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INSTITUTE OF CHEMISTRY
OF GREAT BRITAIN AND IRELAND.

Founded 1877. Incorporated bv Roval Charter, 1885.

The next INTERMEDIATE EXAMINATION will commence on
TUESDAY, January 6, 1914.

Final Examinations in (a) Mineral Chemistry, (b) Metallurgical Chem-
istry, (rf) Organic Chemistry, and (t) The Chemistry of Food and Drugs,
&c.. will commence on MONDAY, JANUARY 5, or on MONDAY,
JANUARY 12, 1914.

The List of Candidates will be closed on TUESDAY, DECEMBER 2,

1913.

Forms of application and further particulars can be obtained from the
Registrar, Institute of Chemistry, 30 Bloomsbury Square, London, W.C.
The Regulations for the Admission of Students, Associates, and Fellows,

Gratis. Examination Papers ; Annual Sets, td. each.

"A List of Official Chemical Appointments." Fourth Edition^ "zs.

(post free, 2j. 3(/.).

APPOINTMENTS REGISTER.—A Register of Fellows and Associates
of the Institute of Chemistry who are seeking appointments is kept at the
Offices of the Institute. Applications for the services of professional chemists
should be forwarded to the Registrar.

ROYAL SOCIETY.
TYNDALL STUDENTSHIP.

The ensuing year's income of the Tyndall Mining Research Fund
established in memory of the late Prof. John Tyndall, will be devoted to
the establishment of a Studentship for study and research on subjects
relating to mining and the safety of miners. The value will be about ^£35.
It will be open to any British subject. The applicant should state the
particular kind of research he proposes to carry out, his qualifications, and
the place where he intends to carry on the work. The application, which
should be sent in to the Assistant Secretary of the Royal Society,
Burlington House, London, W., not later than November 15, should he
accompanied by not more than two testimonials or references in its support.
The student elected will be at liberty to follow his ordinary avocation if it

is consistent with the aims of the studentship.

RUTHERFORD TECHNICAL COLLEGE
NEWCASTLE-UPON-TYNE.

Principal—C. L. Eclair-Heath, Wh.Sc, A.M.I.M.E.

APPOINTMENT OF LECTURER IN ENGINEERING.
Salary ;£i5o, rising by ;£io to ^180.

The Council of the above College invite applications for the above
appointment from gentlemen having good works and drawing office

experience, first-class technical school training, training in engineering
laboratory work, and some teaching experience in day or evening work.

The commencing salary w 11 be increased by Cl lo^- for every year's
service in a simitar capacity up to maximum of four years.

The appointment is a full time appointment (partly day and partly even-
ing work). Applications should be made before Wednesday, November 5,

on forms which, with further pari'-culars, may be obtained from the under-
signed.

Education Office, SPURLEV HEY,
Northumberland Road, Secretary.

Newcastle-upon-Tyne,
Oi tober 15, 1913.

NORTHAMPTON POLYTECHNIC INSTITUTE,
2S0 ST. JOHN STREET, LONDON, E.G.

ELECTRICAL ENGINEERING AND APPLIED PHYSICS
DEPARTMENT.

The Governing Body invites applications for the immediate appointment
of a LABORATORY DEMONSTRATOR and LECTURE ASSIST-
ANT. Salary ;£iio full time. Particulars of the duties and forms of
application, which should be returned not later than lo a.m. on Tuesday,
November 4, 1913, may be obtained from the office of the Polytechnic or from

R. MULLINEUX WALMSLEY, D.Sc, Principal.

UNIVERSITY COLLEGE OF WALES,
ABERYSTWYTH.

The Council invite applications for the post of LIVE STOCK
OFFICER, who will be attached to the staff of the Agricultural Depart-
ment of the College. A knowledge of Welsh will be regarded as an
additional qualification. Salary not to exceed ;^5co per annum. Appli-
cations should be sent to the undersigned, from whom further particulars
may be obtained, not later than November 20 next.

J. H. DAVIES, M.A., Registrar.

UNIVERSITY COLLEGE, READING,
RESEARCH FELLOWSHIP IN ZOOLOGY.

Owing to the appointment of Mr. R. W. Palmer as Assistant Superin-
ndent to the Geological Survey of India, appli<

above Fellowship, which is of the value of ;Ct25 per

.Applications should be forwarded to Professor Cole not later than
November 15, accompanied by a statement of the candidate's quali^cations.

TO SCIENCE AND MATHEMATICAL MASTERS.
January (1914-) Vacancies,

Graduates in Science and other well-qualified masters seeking posts in

Public and other Schools should apply at once, giving full details as to
qualifications, &c. , and enclosing copies of testimonials, lo :

—

MESSRS. GRIFFITHS, POWELL. SMITH & FAWCETT,
Tutorial Agents (Estd. 1833),

34 Bedford Street, Strand, London.
Immediate notice of all the best vacancies will be sent.

" UNIVERSITY OF CAMBRIDGE.
LECTURESHIP IN SURVEYING AND CARTOGRAPHY.

The General Board of Studies will shortly proceed to appoint a UNI-
VERSITY LECTURER IN SURVEYING AND CAR lOGRAPHV
Particulars of the stipend and duties of the Lecturer can be obtained on
application to Professor J. Stanley Gardiner, Zoological Laboratory,

Applications accompanied by testimonials should be sent to the Vice-
Chancellor on or before November 20.

UNIVERSITY OF BIRMINGHAM.
appli for the post of LECTURER in CIVILThe Council invit,

ENGINEERING.
The Stipend will be ;£20o per annum.

The Candidate selected will be required to enter on bis duties as soon as
possible.

Further particulars may be obtained from the undersigned, to who
applications, accompanied by copies of Testimonials, should be sent no
later than November 7, 1913.

GEO. H. MORLEY, Secretary.

ARMSTRONG COLLEGE,
NEWCASTLE-UPON-TYNE.

(In the University of Durham.)
The Council invites applications for the ASSISTANT LECTURESHIP

1 AGRICULTURAL CHEMISTRY. Salary iii

Candidates are requested to send six copies of their application, and of
not more than three testimonials, on or before Noi'tml-cr 15, 1913, to

F. H. PRUEN, M.A., Secretary.
Armstrong College, Newcastle-upon-Tyne.

COUNTY BOROUGH OF HUDDERSFIELD
TECHNICAL COLLEGE.

Principal: J. F. Hudson, M.A., 13. Sr.

DEMONSTRATOR in PHYSICS required. Salary ;<;ioo per annum.
Duties begin about the end of January. For further particulars apply 10

T. THORP, Secretary.

CHEMIST.—Wanted, by a leading Firm of
Manufacturing Chemists, a Chemist with pharmaceutical qualifications

and training, possessing technical ar.d scientific abilities with com-
mercial instincts and initiative, to undertake secretarial, organising,

and administrative duties, with the prospect of a permanent and ad-

vancing position. Exceptional references will be required : candidates
should be about 35. Applications giving fullest particulars and salary

required to Box 2016, c/o West End Advertising Agency, Ltd., 195
Oxford Street, London, W.

FOR SALE.—Journal of the Chemical
Society, 1902 to date. First ten years (40 vols.) well bound in half

roan. All in eood condition. What offers ?—Apply "Box 30,"

c/o Nature Office.

TYPEWRITING undertaken by Woman
Graduate (Classical Tripos, Girton College. Cambridge ; Intermediate
Arts. London). Research, Revision, Shorthand.

CAMBRIDGE TYPE-WRITING AGENCY, 5 Duke Street,

Adelphi, W.C. Telephone : 2308 City

BOOKS

!

Books on Scientific, Technical,
Educational, Medical, all other

subjects, and for all Exams.
SECOND-HAND AT HALF PRICES I New, at 25% Discount.

Catalogues Free. State Wants. Bool<s sent oa approval.

BOOKS BOXJQHT ; Best Prices Given.

W. & G, FOYLE, 121-123 Charing Gross Road, London.

PLATINUM
Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c.
Purchased at Highest Prices or Taken in Exchange.
Supply: Platinum Sponge, Sheet aad Wire, Alloys,

Crucibles, Dishes, Tubes, and Apparatus.
THE LONDON REFINING CO., LTD,

32 CLERKENWELL ROAD, LONDON, E.C.
Bankers: London City and Midland. Telephone: 388 Holborn.
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RADIATION THEORIES.
Vorlesungen uber die Theorie der Wdrmesirahl-
ung. By Dr. Max Planck. Zweite Auflage.
Pp. xii + 206. (Leipzig: J. A. Barth, 1913.)
Price 7 marks.

THE first edition of this book, which ap-
peared in 1906, was reviewed in Nature

(October 11, 1906, Supplement iii.). The many
and varied contributions to our knowledge of
radiation phenomena that have been published in
the ensuing seven years have made it necessary
for Dr. Planck to rewrite and modify the book
to a considerable extent, so that it now contains
many novel features. As before, the object of
the book is to apply the statistical methods pre-
viously used in the kinetic theory of gases to the
phenomena of radiation, and full use is made of
Boltzmann's views on the interpretation of
entropy in connection with the theory of prob-
ability. But the present treatment is largely based
on the remarkable assumption which the author
designates as the "quantum-hypothesis."
The property thus assumed for the elementary

electrical oscillators under consideration may
perhaps best be explained by comparing them to
the cisterns, of which many h.ave been invented
and which are so arranged that when the water
m them reaches a certain level they overturn and
empty themselves, then returning to their original
position to be refilled. In other words, absorption
takes place continuously, while emission occurs
intermittently when the energy of the oscillator
attains one or other of certain discrete values.
This "quantum hypothesis," as the author points
out, is analogous to the electron theory, which
assigns a definite magnitude to the electron or
"elementary quantum " of electricity. It accounts
for Nernst's observed phenomena, and, further,
it is in accordance with the view that every
different radiation corresponds to a certain definite

temperature, and it is already beginning to form
an important element in present-day physical
researches.

It need scarcely"be pointed out that the quantum
hypothesis entails irreversibility and thus over-
comes a difficulty of the kinetic theory of gases,
namely, that even statistical methods apparently
fail to account for irreversible phenomena when
applied to a system the elements of which are
subject to the equations of reversible dynamics,
unless some further assumption is made ("Assump-
tion A " of the late Mr. Burbury). It will thus
be seen that the present method does not pretend
to afford a so-called "dynamical proof" of the
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phenomena of radiation, and in the preface Dr.
Planck distinctly expresses the view that a new
principle cannot in general be represented by a

model working according to old laws. It will also

be evident that brief indications of the new method,
such as those contained in this notice, cannot be

regarded as adequate descriptions of the real

substance of Dr. Planck's investigations.

It was natural that a theory fraught with such

far-reaching consequences should attract consider-

able attention at the recent meeting of the

British Association, and the occasion was the

more suitable as the presidency of Sir Oliver Lodge
had attracted to the meeting a number of physic-

ists all keenly interested in radiation theories. It

would be undesirable to refer in greater length

to these discussions, as they will be dealt with

elsewhere. A popular account of modern radia-

tion theories, including special reference to Dr.

Plancks quantum hypothesis, was given by

Dr. Max Born, of Gottingen, in Die Naturwissen-

schaften 21, for May 28, p. 499.

It does not appear to the present reviewer that

the quantum hypothesis is necessarily irrecon-

cilable with dynamical principles. If we take the

equations of motion of a dynamical system and

write down the expressions for the second differ-

ential coefficients of the squares and products of

its velocities, we obtain formulae which may be

said to determine the energy accelerations of the

system in the same way that the ordinary equa-

tions of motion determine the accelerations of

the masses. If we assume conditions of statistical

equilibrium we find a definite amount of energy

associated with a definite system, and we further

find that certain conditions must hold in order

that energy equilibrium may be possible. Such a

method establishes a kind of principle of duality

between the properties of matter and the properties

of energy, and is distinctly favourable to

an atomic theory of energy. But the attempt to

reduce everything to dynamics would of course land

us in the old difficultv over the irreversibility.

G. H. B.

CHEMICAL TEXT-BOOKS.

(i) Osmotic Pressure. By Prof. A. Findlay. Pp.

vi4-84. (London: Longmans, Green & Co.,

191 3.) Price 2S. 6d. net.

(2) The Organometallic Compounds of Zinc and

Magnesium. By Dr. Henry Wren. Pp. viii +
100. (London : Gurney and Jackson, 1913.)

Price IS. 6d. net.

(3) The Chemistry of Dyeing. By Dr. J. K.

Wood. Pp. vii + 80. (London : Gurney and

Jackson, 1913.) Price js. 6d. net.

K
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(4) V . V. Richter's Cheinie der Kohlcnstofjverhind-

ungen oder organische Chemie. Elfte Auflage.

Zweiter Band. Carbocyclische und hetero-

cyclische Verbindungen. Neu bearbeitet von
Dr. Richard Anschutz. In Gemeinschaft mit
Dr. Hans Mecrwein. Pp xxii+1048. (Bonn:
Friedrich Cohen, 1913.) Price 26 marks.

(5) Traite Complct d'AnaJyse Chimiquc Appliqu^e
aux Essais Industriels. By Prof. J. Post and
Prof. B. Neumann. Deuxi^me Edition Fran-
9aise Enti^rement Refondue par G. Chenu et M.
Pellet. Tome Troisi^me. Second Fascicule.

Pp. 465-903 + v. (Paris: A. Hermann et Fils,

1913.) Price 15 francs.

(6) Traitd de Chimie Mindrale. By H. Erdmann.
Ouvrage traduit sur la 5e edition allemande par
Prof. A. Corvisy. Tome Premier. Introduction

a la Chimie et Metalloides. Pp. iv + 559.
(Paris: A. Hermann et Fils, 1913.) Price 12

francs.

(7) Laboratory Text-Book of Chemistry. By V.
Seymour Bryant. Part i. Pp. vi + 246.

(London : J. and A. Churchill, 1913.) Price 45.

net.

(i) 'T^HOSE who have read Dr. Findlay's book
J. on the phase rule will have formed

great expectations of his promised monograph on
osmotic pressure, and we believe they will not be

disappointed. The expression osmotic pressure of

a solution has become a familiar one both to

chemists and biologists, though, as Dr. Findlay is

careful to point out, it is incorrect. A solution

does not in itself have any osmotic pressure, the

term being loosely used to denote the mechanical

pressure which -would he produced if the solution

were separated from the pure solvent by a mem-
brane which was permeable only to the solvent.

The confusion of thought which has arisen in

connection with the subject, especially amongst
the biologists, is unfortunately very considerable,

so that Dr. Findlay's clear treatise comes at an
opportune moment and should be widely read.

Although necessarily mathematical in parts, it is

not unduly so, even for the biological reader.

The author shows himself to be no bigot in

favour of the extreme views of the German
physical-chemical school, and his chapter on the

cause of osmosis and the action of the semi-

permeable membrane reaches a high standard.

Regarded from the biological side, the subject

of osmosis is one in which we are on the eve of

important developments requiring interpretation in

the broadest possible manner. In the past the

tendency has been to give too little attention to

the chemical meaning of the osmotic phenomena,
but this error "is avoided in the present work.

The work of Lord Berkeley in this country and
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that by Morse in America is described at length

and its bearing on the general theory of ideal

solutions discussed ' in a separate chapter. Em-
phasis is laid on the thermodynamic equation

connecting the osmotic pressure with the vapour

pressure of solutions.

(2), (3) Chemical monographs are evidently

fashionable, and the success of the biochemical

series edited by Dr. Plimmer and the inorganic

series for which Dr. Findlay is responsible has

inspired others to imitate them. The new series

for which Dr. Gumming is sponsor are, however,

of a different type and can scarcely lay claim to

the title monograph—indeed, the use of the term

is misleading. They are essentially summaries

intended for advanced students with the examina-

tion bugbear in front of them, and though no

doubt they will be very useful, they are in no

way authoritative in the same sense as the other

monographs to which reference has been made.

However, they are well printed and convenient in

size and price, and should prove very popular

among students.

No. I in the series is Dr. Wren's essay on the

organometallic compounds of zinc and magnesium.

Though Grignard described the reaction which

now bears his name so recently as 1900, the

method has proved so fruitful in effecting organic

syntheses that their number is already legion, and

the subject forms, we fear, a very favourite

examination question—hence, no doubt, the motive

and form of the present summary. The mode of

using the reagent is first described, but the bulk

of the book is devoted to the description, with

copious formulae, of the products formed by its

aid. A few pages are devoted to the theory of

the reaction. The final section deals with Blaise's

more recent applications of the organometallic

derivatives of zinc, which afford reagents of less

general activity and of greater ease of control.

Dr. Wood's summary of the chemistry of dye-

ing is simply and clearly written and devoid- of

technical terms, so that it should appeal to a

wider public than the chemical student and, indeed,

be in the hands of all practical dyers. The scheme

followed is first to discuss the chemical composi-

tion and properties of the textile fibres, then to

deal with the classification and properties of dyes,

and lastly with the nature of the dyeing processes.

A small bibliography and index is attached. The
author is to be congratulated on the clear way
in which he has dealt with the rival theories of

dyeing within a short space.

(4) A new edition of Richter scarcely calls for

criticism beyond the statement that the authors

have maintained the standard of a work which has

been indispensable to all students of organic
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chemistry in the past and is likely to prove equally

valuable to all in the future. No other text-book

is so exhaustive and yet relatively still readable.

W€ have taken the opportunity to test it somewhat
severely and always found the desired information.

The new edition does, however, afford an oppor-

tunity of noting the enormous increase in our

knowledge of this part of organic chemistry—em-

bracing the carbocyclic and heterocyclic com-

pounds. Our former copy of the ninth edition,

bearing the date 1901, is a modest little work of

809 pages, measuring 4x6 inches. The new
edition requires 1048 pages, measuring 4^x7
inches.

Even in 1900 the would-be chemist made some
attempt to master the w'hole of Richter—to-day

this is obviously impossible, and the student is

forced to specialise at an early stage in his

reading. Fortunatelj', chemical literature is now
enriched by very many special monographs of

a very readable character and free from too much
elaboration of detail. When these are supple-

mented by Richter—the encyclopaedia of chem-

istry—the student is indeed well armed. We have

one suggestion only—namely, the author's name,

as well as the journal reference, should be quoted

in the references to the original literature. The
omission of the author's name prevents reference

to the abstracts of the original in the Journal of

the Chemical Society or in the Centralblatt when
the original paper itself is not available.

(5), (6) These translations of well-known stand-

ard German works testify to the rank taken

by German science in other lands : they are

already well known in this country. The second

part of vol. iii. of Prof. Neumann's technical

analysis contains Schultz's famous monograph on
coal tar and artificial colouring matters, which
already has a world-wide reputation and forms
an appropriate complement to Germany's most
famous chemical industry. This is the second
French edition translated from the third German
edition of the work.

Prof. Corvisy's book is a translation for the

first time of the fifth German edition of the first

volume of Erdmann's well-known work. The
translator refers to the need of such a work in

France, where no other book is available for

students covering the ground in quite the same
way.

{7) This book is intended to be actually used
as a laboratory note-book in schools, the pupil

having to write his answers in the spaces in the

text left for the purpose. Precise instructions are

given how to do everything and what to observe

and infer, and in quantitative exercises only the

actual figures have to be filled in by the schoolboy.
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The book is elaborately bound and somewhat

expensive. We fear we do not agree with the

author's interpretation of practical chemistry;

indeed, we had hoped that books of this type

had ceased to exist. E. F. A.

PROBLEMS OF LIFE AND REALITY.

(i) Essais de Synthase Scientifiquc. By E.

Rignano. Pp. xxi-l-294. (Paris: F. Mean,

1912.) Price 5 francs.

(2) Centre la Mitaphysique. By F. Le Dantec.

Pp. 255. (Paris: F. Mean, 1912.) Price

3 francs 75 centimes.

(3) Modern Science and the lUusions of Prof.

Bergson. By H. S. R. Elliot. With a preface

by Sir Ray Lankester, K.C.B., F.R.S. Pp.

xix-i-257. (London: Longmans, Green and

Co., 1912.) Price ^s. net.

(4) Wissenschaft und WirkUchkeit. By Max
Frischeisen-Kohler. Pp. viii + 478. (Berlin:

B. G. Teubner, 1912.) Price 8 marks.

(5) The Young Nietzsche. By Frau Forster-

Nietzsche. Translated by A. M. Ludovici. Pp.

viii-r-399. (London: W. Heinemann, 1912.)

Price 155. net.

THE first two of these volumes contain a

curiously similar plea for the theorist in

science. M. Rignano in his opening essay (i)

maintains that there are a number of central

problems in the biological sciences, in which there

is almost a deadlock, due to the fact that they

have been attacked exclusively by two opposite

groups of specialists. One such problem, awaiting

the synthetic view, is that of the nature of life

and growth. Others are : the meaning of religion

as viewed from the psychological and the socio-

logical points of view; the economic and ideologic

factors in history ; the antithesis of socialism and

liberal economics. These are dealt with in succes-

sive essays. In the first the various transformist

theories are reviewed, in order to demonstrate

how far-reaching may be the clarifying effects of

a single piece of theorising. At the same time

the leit-motiv of the whole volume is introduced

—the mnemonic principle. The recapitulation of

phylogenetic development in ontogenesis is essen-

tially mnemonic, as is assimilation.

The same principle is next applied more in

detail to the problem of growth, by means of a

summary of the author's "centro-epigenetic

"

theory of development. This asserts that growth

is determined by a nervous circulation, indepen-

dent of a nervous system, consisting of discharges

of specific nervous energy accumulated in the

germ-plasm, each discharge depositing a sub-

stance apt in decomposing to regenerate the same
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specific nervous current. " Memory " in this wide

sense is next applied to explain the affective ten-

dencies (conations) which are regarded as striv-

ings to regain physiological equilibrium. Thus
one and the same explanation holds of all the

finalism of life, namely, the mnemonic property of

vital substance, that faculty of " specific accumu-
lation " which belongs exclusively to nervous

energy, itself the basis of life. The other essays

reveal the same acuteness, fertility, and confidence

in theorising.

(2) M. le Dantec, after a semi-serious demon-
stration that the philosopher is an artist, to be
appreciated by those vibrating in harmony with
him rather than understood by mankind at large,

and a plea for more reasonine in natural science

and less "kitchen-technique," proceeds also to

consider the central problems of biology. All vital

phenomena fall under the head of "functional

assimilation." The organism assimilates qua
organ of its function at the moment. Thus a
mammal into whose peritoneum cow's milk is

injected assimilates this, if it survives, qua organ
of the struggle against cow's milk, but not abso-
lutely, for it retains a trace or "memory" (cf.

Rignano) in that its serum will henceforth give a
precipitate with cow's milk. Thus it is impossible
to separate "nature" and "nurture," though the

part played by the latter must be relatively small
"on pain of death." Like M. Rignano, a Neo-
Lamarckian, M. le Dantec holds that among the

transmissible acquisitions are the instincts, and
logic, "the riswme of ancestral experience."

(3) Mr. Elliot's view of philosophy is, broadly,
that it consists in making unfounded and untest-

able statements about the universe—mapping the

back of the moon. Now this is surely a mistake

;

philosophy is not description, but explanation;
and to explain is to bring unconnected or conflict-

ing facts under one general law or notion. Some-
times it is merely a question of selecting the right

familiar notion, but often a ne-w "appropriate
conception " has to be created, a process the

difficulty and importance of which Mill so greatly
underestimated

; and philo.sophical explanation is

evidently likely to be of this nature.

Thus while it is legitimate criticism of a philo-

sophy to say that it is incomprehensible (a line

pretty effectively worked by Schopenhauer) it is

unreasonable to insist that it must be easily com-
prehensible, or use only everyday notions. Nor
can one fairly complain if philosophers do not
adduce specific facts for their theories. Negative
evidence can disprove an explanatory hypothesis

;

positive evidence can only "verify" it cumula-
tively, and here the facts are broadly not in dis-

pute. This, if correct, invalidates much that Mr.
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Elliot says about M. Bergson's "besetting falla-

cies," e.g., the "mannikin fallacy." Again, his

keen scent for " false analogy " often leads Mr.

Elliot to take as demonstration what is clearly

meant as "explication." While always acute and
often touching on real difficulties, Mr. Elliot too

often allows himself to be tempted, in sporting

parlance, into smashes which find the net.

(4) Perhaps the least of the differences between

the last work and Herr Frischeisen-Kohler's essay

in critical realism is that in the latter M. Bergson
is not so much as mentioned. The nineteenth

century saw a movement of opposition to the intel-

lectualism of the seventeenth and eighteenth cen-

turies, and the book aims at helping to find a

common point of view for the sciences typical of

the two points of view—mathematics and history,

the latter of which can never be based on pure

thought. The method is a critical consideration of

the conditions involved in consciousness, which
themselves contain the bases of knowledge. Of
the categories or modes of experiencing involved

in consciousness, however, only that of reality is

considered.

The closely-reasoned exposition is impossible to

summarise here, but it involves the discussion of

the two main modern attempts to derive all experi-

ence from the laws of pure thought—the logical

idealism of the Marburg school and the philosophy

of values developed by VVindelband and Rickert.

Finally, the empirical bases of our notion of

reality are found, above all, in experiences of

striving and resistance. Like fish in a glass bowl
we are unable to go further in some directions,

and since this experience always occurs in con-

junction with certain sense-impressions, we recog-

nise in these that which sets limits to our subjec-

tivity. The real remains, indeed, always within

the conditions of consciousness in general, but
within consciousness the independence of the

objective world from the self is assured. The book
is a clearly-written, cautious, and eminently

helpful discussion of the difficult problems with

which it deals.

(5) Having nothing in common with the other

works except that it deals with a philosopher, the

life of Nietzsche by his sister is an interesting

and pleasing account of the first happy portion of

that tragic existence. Strangely unlike a morose
apostle of hardness is the almost painfully well-

behaved child in the country parsonage, the bril-

liant schoolboy with all the German idealism and
schwcinnerci, the student shocked by the coarse-

ness of university conviviality, the youthful pro-

fessor of classics, the heroic but too sensitive am-
bulance volunteer in the Franco-Prussian war.

The book takes us to the end of the friendship
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with the Wagners, and it is its main weakness

that it fails to make clear the reason either for the

intensity or for the abrupt end of this devotion.

The translation is quite satisfactory, and some

excellent portraits add much to the book's effec-

tiveness.

TEXT-BOOKS ON HEAT AND
THERMODYNAMICS.

(i) An Introduction to the Mathematical Theory

of Heat Conduction. With engineering and geo-

logical applications. By Prof. L. R. Inger-

soll and O. J. Zobel. Pp. vi-l-171. (London

and Boston : Ginn and Co., n.d.) Price 7s. 6d.

(2) The Laws of Thermodynamics. By W. H.

Macaulay. Pp. viii + 71. (Cambridge : Univer-

sity Press, 1913.) Price 35. net.

(3) .4 Text-book of Thermodynamics {with special

reference to Chemistry). By J. R. Partington.

Pp. viii -1-544. (London: Constable and Co.,

Ltd., 1913.) Price 14.S. net.

(4) Lehybuch der Thermodynamik. Nach Vorle-

sungen von Dr. J. D. v. d. Waals. Bearbeitet

von Dr. Ph. Kohnstamm. Zwelter Teil. Pp.

xvii-646. (Leipzig: J. A. Barth, 1912.) Price

13 marks.

(5) Legons de Thermodynamique. By Dr. Max
Planck. Avec une conference du meme k la

Soci^t^ chimique de Berlin sur Le Th6orfeme de

Nernst et L'Hypoth^se des Quante. Ouvrage
traduit sur la troisi^me edition allemande (aug-

mentee). By R. Chevassus. Pp. 310. (Paris :

A. Hermann et Fils, 1913.) Price 12 francs.

(i)' I ""HIS book is the outcome of the authors'

JL teaching experience, and as one might

expect, covers the ground usually required for a

university degree. The subject-matter includes the

Fourier equation, the steady flow of heat in one

and more than one dimension, periodic flow in one

dimension, Fourier's series applied to the linear

flow of heat in the case of an infinite as well as

semi-infinite solid, heat sources, slab and radiating

rod, and in addition radial flow, instantaneous heat

source at a point, sphere with surface at constant

temperature, sphere cooled by radiation, and the

general case of heat flow in an infinite medium.
The concluding chapter deals with the formation

of ice. The appendix contains a list of values for

the thermal conductivities and emissivity factors,

as well as the more commonly occurring integrals

and miscellaneous formulas. The striking feature

about the book is the prominence which is given to

the experimental applications of the expressions

derived. These belong mainly to engineering,

though the student of pure physics will find many
of tliem of considerable interest. At the end of
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each chapter there are a number of problems to

be worked out. As the work covers a relatively

large field the authors have had to restrict them-

selves to typical cases. Full references are given,

however, on particular points to larger works and

original papers. The authors have compiled a

very useful text-book of moderate size, which

should appeal to a fairly wide circle of readers.

(2) This monograph contains a succinct account

of the fundamental principles of thermodynamics.

The writer has been singularly happy in combining

precision and accuracy of statement with remark-

able lucidity and readableness. Although he warns

us in the preface that the tract should be read

"in conjunction with other information," it ought

to be found by no means beyond the grasp of the

beginner. The subject is presented, in the first

instance, from the engineer's point of view, though

the nature of the publication is such as to pre-

clude any very detailed illustrations of an applied

character. This has the advantage, however, of

making the work more interesting to the general

reader. The author commences by explaining

perfect differentials, and then passes on to the first

and second laws and the four thermodynamic rela-

tions. In addition to the perfect gas, considerable

space is devoted to the treatment of wet and dry

steam, and a short account of the lead accumu-

lator. The monograph as a whole forms a very

excellent introduction to engineering thermo-

dynamics.

(3) The first sixteen chapters of Mr. Parting-

ton's "Thermodynamics " represent a very full and

detailed account of the classical theory along the

usual lines. The two final chapters of the book

deal rather briefly—considering the growing im-

portance of the subject—with Nernst's heat

theorem and the theory of energy quanta. The

reader is assumed to be fairly well equipped as far

as mathematics is concerned, and for chemists, at

any rate, the book will in places make fairly severe

reading. All the thermodynamic potentials

(Gibbs' fx included) are freely employed, as well as

the cycle method. Perhaps the least satisfactory

is the chapter on electrochemistry. An English

book dealing with thermodynamics from the

chemical point of view is rather badly wanted,

however, and Mr. Partington's deserves to meet

with a good reception.

(4) As anyone familiar with van der Waals'

writings will anticipate, the present work is by no

means a text-book of thermodynamics in the

ordinary sense of the term. This second volume,

like the first (which appeared in 1908), is based

upon Prof, van der Waals' lectures, the material

being edited for the Press by Prof. Kohnstamm.

As the sub-title expressly states, this volume dcils
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with the application of thermodynamics to liquid-

gaseous systems containing more than one com-

ponent. Although the phase rule and the theory

of dilute solutions (from the osmotic point of

view) are discussed at some length, the greater

part deals with the problems of phase equilibrium

from the points of view and by the methods with

which one associates the name of van der Waals
himself. The book is divided into two main parts,

first, the consideration of systems in the absence

of external forces, chemical or capillary effects, and

secondly, the behaviour of systems when exposed

to such forces. The work requires no introduction

to English readers. The fundamental nature of the

subject itself, and the fact that it emanates from
the greatest living authority upon this subject,

ought to provide a sufficient reason for every

physicist and physical chemist becoming ac-

quainted with it.

(5) Planck's thermodynamics is already so well

known to readers in every country that it is only

necessary in this place to direct attention to the

appearance of the (enlarged) French translation

of the third German edition. It would be utterly

futile to attempt any worthy review of this book
in the space of a few lines. A very interesting

feature of this edition is the incorporation by the

French translator of the lecture on Nernst's

theorem and the energy quanta hypothesis de-

livered by Prof. Planck in December, 191 1, before

the German Chemical Society, and also a list of the

papers on thermodynamics published by Prof.

Planck with cross-references to the paragraphs of

the book in which the same subjects are treated.

The work is divided into four parts : the first deals

uith fundamental experiments and definitions, the

second and third with the first and second laws,

whilst the concluding part takes up the application

of those laws to special physical chemical cases.

The last chapter of this part is devoted to the dis-

cussion of the absolute value of entropv (Nernst's
theorem). As an illustration of the place which
Planck's "Thermodynamics" occupies, it may be
mentioned that a fourth German edition has
already appeared this year. It is high time
that the English translation was brought up to

date.

W. C. McC. L.

OVR BOOKSHELF.
The Annual of the British School at Athens. No.

xviii. Session 1911-1912. Pp. viii + 362 + 15
plates.. (London: Macmillan and Co., Ltd.,
n.d.) Price 255. net.

The eighteenth volume of the Annual of the
British School at Athens for the session 1911-12
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is fully up to the level of this excellent series.

The chief archaeological article gives an account

by Messrs. A. J. B. Wace and M. S. Thompson
of the excavations at Halos, one of the smaller

and less-known cities in Thessaly. A group of

tombs at the foot of the acropolis was opened.

Such cist graves formed of slabs are common in

Thessaly, both in the fourth prehistoric period

and in the Early Iron Age, to which the Haios
tombs belong. Here there is no sign of crema-
tion, simple inhumation being the only process.

On the other hand, the excavation of a neighbour-
ing tumulus proved that here corpses were burned.

Thus in these two cemeteries we find two different

methods of disposal of the dead. From an exam-
ination of the pottery and fibulee it seems clear

that the cremation tumulus is of a date later than
that of the cist graves, and it may be referred to

the middle of the so-called Geometric period,

about the ninth century B.C. No exact parallel to

this type of cremation burial has yet been found
in Greece or elsewhere, and it differs from that

of Halstatt and the rites described in the Homeric
poems in some important particulars. The tumulus
is clearly post-Homeric, and may be an Achaean
burial in a degenerate or modified form.

Mr. M. N. Tod's paper on Greek numerical
notation is of special importance. By a review of

the epigraphical evidence he seeks to determine
the numerical systems employed in the various
Greek cities, and to state afresh some of the

conclusions which we are entitled to draw from it.

This paper is devoted only to the so-called "acro-
phonic " or " initial " class of numerical notation,

the consideration of the other main type, in which
the letters are used in their alphabetical order as

numerical signs, being reserved for later treat-

ment. The earliest example of this type appears
to belong to the fifth century B.C., and the diver-

sity of the systems employed in the various cities

seems to be due to the modifications introduced
into the pure numbers to make them capable of

expressing money, weights, and measures. The
detailed epigraphic evidence thus presented de-

serves the attentive study of students of the early

liistory of mathematics.

The New Encyclopaedia. Edited by H. C.
O'Neill. Pp. vii4-i626. (London and Edin-
burgh: T. C. and E. C. Jack, n.d.) Price

ys. 6d. net.

This encyclopaedia is handy in shape and fairly

light in weight, and considering the limits of size,

it appears to be as complete and authoritative as
can be expected. The expert in any branch of

knowledge may note the omission of facts which
he might think could have been included, but the
general reader will find brief summaries on many
topics. He will, therefore, find this volume use-

ful, and will be able to continue his studies under
the guidance of the bibliography which is appended
to the more important articles. The information
appears to be accurate and modern, but some of

the less informative maps might have been
omitted.

n



I

October 30, 1913] NATURE 267

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

The Reflection of 7 Rays from Crystals.

In some recent investigations Prof. Rutherford and
Mr. H. Ricfiardson have analysed the y radiations

emitted by a number of radio-active products. They
have shown, for example, that radium B emits three

distinct types of y radiation, which are absorbed ex-

ponentially by aluminium with absorption coefficients

ju = 230, 40, and 051 (cm.)-' respectively. On the

other hand, radium C appears to emit essentially only

one type of y radiation, the absorption coefficient of

which is /I = 01 15 in aluminium.
Recently we have undertaken an examination of these

types of radiation by the methods developed for X-rays
by W. H. and W. L. Bragg, and by Moseley and
Darwin, which consist in determining, either by the

photographic or electric method, the intensity of the

X-rays reflected from a crystal at different angles of

incidence. In our experiments the source of y radia-

tion was a thin a-ray tube containing about 100 milli-

curies of emanation, the 7 rays arising from the pro-

ducts of the emanation, radium B and radium C. .\

diverging cone of rays fell on a crystal of rock-salt,

and the distribution of the reflected radiation was
examined by the photographic method. The source
and photographic plate were each about 10 cm. from
the centre of the crystal. Suitable precautions were
taken to reduce to a minimum the effect on the photo-
graphic plate of the primary and secondary 3 ravs and
penetrating 7 rays. The source was first arranged
so that the radiation made an average angle of about
9° with the face of the crystal.

It was calculated from the known data of the
crystal that the radiation ^1 = 40 from the radium B, if

homogeneous, should be stronglv reflected at about
this angle. A group of fine lines comprised between
the angles 8° and 10° have been observed on the
photographic plate in a number of experiments.
Similar results have been observed with a crystal
of potassium ferrocyanide, kindly loaned to us by Mr.
Moseley. On examining the reflection for an angle
(if 2° another series of fine lines was obtained on the
plate, probably resulting from the reflection of the
more penetrating radiations from radium B and
radium C.
The experiments indicate that the 7 radiation for

which " = 40 is complex, and consists of several groups
of rays of well-defined wave-length. Experiments are
in progress to examine carefully the character of this
reflected radiation, both by the photographic and elec-
tric method. It is hoped that in this way definite
evidence will be obtained on the constitution and wave-
length of each of the types of 7 radiation which are
emitted from radium B and radium C.

E. Rutherford.

^, ^
E. N. D.\ C. AXDR.\DE.

The University, Manchester.

The Pjltdown Skull and Brain Cast.

Now that my friend Prof. Keith has explained
(Nature. October 16, pp. iq7-c)q) so lucidlv his reasons
for making a big brain-case of the Pi'ltdown frag-
ments it is possible to define precisely the point at
issue between us.

I should say at the outset that any anatomist,
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I
working with the plaster casts but without reference

j

to the actual fragments from which they were
moulded, might solve the extraordinarily difficult

problem of reconstruction of the cranium in the way
I

Prof. Keith has explained so plausibly. But the bones

[

themselves present features which make such a solu-

I
tion altogether inadmissible. Anyone who examines

I the left parietal and temporal bones cannot fail to

j
recognise that there is no room for any doubt as to

the relative positions of these bones the one to the
other, which is not that claimed for them by Prof.
Keith.

The right parietal fragment and the occipital can
be put into their proper positions and the symmetry of
the two branches of the lambdoid suture be restored
without producing "any marked asymmetry of

another kind," such as troubled Prof. Keith, and
without the necessity of making any such liberal addi-
tions to the capacity of the cranium as he demands
(see his Fig. 2).

The " marked asymmetry of another kind " that he
could overcome only by the adoption of the most
drastic measures was created wholly by his refusal
to admit the possibility that the middle line in the
parietal region, as • determined by Dr. Smith Wood-
ward, was a close approximation to the truth.
The determination of the precise location of the

middle line in the frontal and parietal regions is one
of quite exceptional difficulty, but a number of facts
and considerations make it certain that it is not
where Prof. Keith would place it.

The crux of our difference, then, is the criteria
which Prof. Keith uses for determining the middle
line in the posterior parietal region. He writes (op.
cit., p. 198 et seq.) :

—" In the skulls of all the higher
primates, the longitudinal sinus, near the hinder end
of the adjacent margins of the right and left parietal
bones, is marked by a narrow deep groove with dis-
tinct edges ; on the margin of the upper angle of the
Piltdown fragment the edge or margin of this groove
can be clearly recognised."

It must be remembered that the area in question
(the " upper angle " of the quotation) is immediately
above the middle part of the lambdoid suture, which
is preserved upon the larger parietal fragment. Prof.
Keith does not seem to have realised this fact, for
he represents the lambdoid suture (in his Fig. 2) as
a large arch (A, B, A, B) crossing the middle line a
short distance below the larger bone fragment. If a
series of human and simian cranial casts be examined
it will be found that, contrary to Prof. Keith's state-

ment, in a considerable proportion of them there is

no trace whatever (in the place just above the lambda
corresponding to that preserved in the Piltdown
specimen) of " the narrow deep groove with distinct

edges " on which Prof. Keith relies as his guide for

the determination of the middle line. This is especially

the case in the casts of the more primitive human and
the simian crania, as Profs. Boule and Anthony have
pointed out in their discussion of the Chapelle-aux-
Saints and La Quina brain-casts.

On these grounds Prof. Keith " moved the left

parietal bone outwards or rather tilted [it] upwards
and outwards until it assumes a more vertical posi-

tion " (p. 199). But in order to do this he had to

get rid of one of " the peculiar features of the original

brain-cast—the sharp bending inwards or kinking of

the temporal lobe of the brain " (p. 199). If Prof.
Keith had not opened out the angle between the left

temporal and parietal bones the aperture of the ear
would have been made to look towards the neck,
when he " tilted the left parietal upwards and out-
wards "

! But the precise relationship of the left

temporal and parietal bones is not a matter of argu-
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ment but of fact ; no one who examines the actual

fragments and sees how precisely the edges of these

bones fit one on to the other can refuse to admit that

the parieto-temporal angle of Dr. Smith Woodward's
restoration is a genuine peculiarity of this skull. If

this is admitted it becomes impossible to tilt the upper

margin of the parietal upwards and outwards. In

other words, this peculiar articulation of the temporal

bone affords confirmatory evidence of the proper loca-

tion of the middle line.

It is a very interesting fact that the curious con-

formation of' the temporal region of the brain, to

the reality of which Prof. Keith objects, is quite

analogous to that exhibited in the remarkable cranial

cast of the Gibraltar skull, of which he is the custo-

dian, and in some of the casts of primitive crania

(negro, Australian, and Tasmanian) which he kindly

obtained for me.
The greater part of Prof. Keith's letter deals with

the lack of symmetry in the original reconstruction,

which was due to a slight error in the positions

assigned to the occipital and right parietal fragments.

The need for this correction was realised before the

meeting of the Geological Society last December; and

this was taken into consideration when I was writing

my preliminary note. G. Elliot Smith.

The Universitv of Manchester.

"Aeroplanes in Gusts."

I SHALL esteem it a favour if you will spare a little

space in which to refer to the unsigned review of the

first edition of my book, "Aeroplanes in Gusts,"

printed in Nature of October 2.

It is not at all my intention to refer to or contest

an adverse opinion standing alone, but there is asso-

ciated with that opinion, in a way that might appear

to justify it, a misstatement of fact that I can scarcely

be expected to pass without an endeavour to correct.

Your readers are informed that I " measure the

effect of a gust of wind by the accelerations of the

air particles relative to the aeroplane." That I cer-

tainly do not do, and your reviewer has no excuse

whatever, in anything I have written, for attributing

to me so simple and foolish an error as the words
imply. A most casual reading of my book, even in

its first pages, shows, decisively, that I quite properly

measure the gust—not "the effect of a gust," whatever

that may mean—by the acceleration of headway, or

acceleration of the velocity relative to the air, which,

independently of that due to gravity and even of that

due to the propeller, is being impressed upon the

flying machine by the air.

The confusion made possible by not maintaining or

exhibiting, as I have done in my book, the distinction

between "an actual acceleration and an impressed
acceleration, and by not excluding the gravitational

acceleration, scarcely needs enlarging upon or explain-

ing in the columns of Nature.
S. L. Walkden.

Muswell Hill, N., October 4.

I HAVE just received the second edition of "Aero-
planes in Gusts," and in reply to the author's criticism

of mv review, I cannot do better than quote the

passage on p. 2 containing the definition :

—

" Using therefore the term ' headway ' in place of

the cumbersome 'velocity relative to the air,' it will

be taken for granted that the reader knows that :

—

" (i) The instantaneous strength of gust at any point

of the air as regards a given flying-machine flying

at that point is measured by the acceleration of head-
way which any singularity of the air at that point is

impressing upon the flying-machine, and the direction
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of the gust is opposite to the direction of the impressed
acceleration. •

"For example:—If the air is accelerating down-
wards at 40 ft. p.s. p.s., it is impressing upon the

flying-machine an upward acceleration of headway of

40 ft. p.s. p.s., and this is the measure of the down-
ward gust. In other words, the gust is of strength

40 ft. p.s. p.s., downwards. Simple velocity as dis-

tinguished from rate of change of velocity is, it" will

be noticed, completely ignored."
(The author then goes on to point out that accelera-

tions may be represented by straight lines. Agreed.)
On p. 4 he says :

—

"The general method of finding the impressed
accelerations acting at a given instant upon a flying-

machine consists in first answering the question :

—

" If at any given instant the flying-machine could
be suddenly transformed to a small smooth concen-
trated mass, how would it accelerate relative to the

air?
" The acceleration answering the above question is

the ' resultant relative gravity ' of the following dis-

cussion, and when common gravity is subtracted iii

vector sense the result is the acceleration tendency or
impressed acceleration due to the gusts. When from
this result the impressed acceleration due to the abso-
lute acceleration of the air at the place of the flying-

machine is also subtracted in vector sense there will

usually be found an impressed acceleration remaining.
This is due to the air having what is called " velocity

structure " at the point, and to the flying-machine
in crossing that structure creating for itself a rate of
change of headway."

If Mr. Walkden considers that he has received any
injustice through the use of the term "effect of a
gust" in substitution for his reference simply to "a
gust," or the measure thereof, the reference to

"effect" should certainly be withdrawn. But as re-

gards his views on "impressed accelerations," the
above quotations will probably appeal to readers of
Nature far more effectively than any criticism, how-
ever adverse. Yet several journals have reviewed the
book favourably, and it has run into a second edition.

The Reviewer.

Mass as a Measure of Inertia.

Can any of your readers enlighten me as to the
authorship of the definition, "The mass of a body is

the dynamical measure of its inertia"? I am under
the impression that it is due to Clerk Maxwell, but
have not been able to find where it occurs. I should
be grateful for information as to where to look for
it. W. C. Baker.

School of Mining, Queen's University,
Kingston, Ont., October 13.

ENGINEERING RESEARCH AND ITS
COORDINATION.

T^HE questions of the coordination and encour-
-'- ag'ement of research in engineeringf have

been brought forward in various ways recently.

In April Sir Frederick Donaldson, chief super-

intendent of Woolwich Arsenal and president of

the Institution of Mechanical Engineers, referred

to them in his presidential address. At the

recent summer meeting of the same institution

held in Cambridge, Mr. G. H. Roberts, of Wool-
wich, read an interesting paper entitled "A Few
Notes on Engineering Research and its Coordina-
tion," while the matter was also touched upon
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bv the president of the Institution of Water
Engineers in his presidential address.

" I have long thought," he says, " and indeed it must
be obvious to all who reflect upon the subject, that

a great mass of experimental work is lost to the

community because the results in many cases are not

properly recorded, and even when complete records

are kept, the results remain with the investigator,"

and after referring to the advantages of combining
for research the experience and opportunities of a

number of people, he continues :

—
" It occurs to me

therefore to ask whether it is possible to make this

institution"—the Institution of Water Engineers—"a
clearing house for the handling of some at least of

the many problems to which we devote time and
thought."

Ag-ain, Sir Frederick Donaldson writes :

—

Research in the hands of firms and engineering
undertakings has already been advocated, and no
one would wish to see such efforts in any way ham-
pered, but if it were possible to coordinate the work
more than is done at present, and also to place the

results at the disposal of the profession more readily

than is now the case, great advantage may be ex-

pected to result. Is it not worth considering whether
inquiries should not be made to see if an Engineering
Research Committee, the bounds of which should be
much wider than membership of this institution alone

[the Institution of Mechanical Engineers] could be
got together with a view to organising, coordinating,

and assisting research, more especially for engineer-

ing purposes?

Mr. Roberts's paper commences with the state-

ment that

Although engineering as an applied science has now
reached a high state of development, and has in many
of its branches become highly specialised, it is some-
what remarkable that no definite and generally recog-
nised system has been formulated for making known
for the benefit of the profession as a whole the results

of the numerous private researches and experiments
which are continually being carried on.

The paper describes a few of the researches
of ofeneral interest carried on at Woolwich
Arsenal

with the hope that it may induce others to come
forward and add to the stock of general knowledge
and it may thus form the nucleus of a clearing house
of engineering information.

Sir Frederick Donaldson g-oes farther than the
formation of such a clearing-house ; he suggests,
as we have seen, in addition the organisation,
coordination, and assistance of research : we will

return to this point later.

To many readers of Nature interested mainly
in branches of science other than engineering, the

need for a clearing-house may appear strange. A
man after he has carried through a research in

chemistry, physics, or one of the biological

sciences, is not usually averse to giving his paper
to the world. He communicates it to one of the

scientific societies. In due time it appears in the

journal, and is abstracted into one or more of the

numerous and valuable periodicals which under-
take such work for the great benefit of other

investigators. But it is otherwise with much
engineering or other technical research. The
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work is carried out for a special purpose : to
determine the proper material to use in some
structure ; to see if some alloy which it would
be convenient to employ for a certain machine
will retain its properties under the conditions of

temperature and stress to which it will be subject

;

to settle the form of bolt or screw-thread which
for a given diameter offers the greatest resistance

to shocks or impact and the like. Mr. Roberts's
paper gives us examples. He records the results

of tests on many specimens of timber used in the
arsenal ; of an investigation into the standard
shapes and dimensions of tensile specimens; of

numerous experiments on aluminium alloys. He
describes a special instrument for indicating the

yield-point of tensile specimens, and discusses the

effect of the time-factor upon results of tensile

testing and the unification of methods of report-

ing. Any of these investigations might have been
carried out in some other works, and the result,

when it had been utilised for the job in hand,
forgotten and left to pass into oblivion.

Investigations of the kind, though of real value,

may scarcely be of sufficient importance to be
worked up as a paper for communication to one
of the technical societies—always a somewhat
elaborate business—and, indeed, results and
methods sufficient for the purpose in view, and
deserving of record, would be felt not unfrequently

to be unsuitable for an evening's formal dis-

cussion. Again, there is the desire, sometimes
the necessity, to keep the results private, and the

disinclination to spend time in working them up
for publication. Possibly some of these diffi-

culties could be met by a committee guiding a

staff of men whose business it would be to keep
in intimate touch with works in which investiga-

tions of general interest were going on. The
knowledge of these men would enable them to

suggest to the committee what researches it was
important should be secured for the public : they

might assist the workers in preparing these for

publication, or, where complete publication was
not necessary or desired, in abstracting such parts

as could usefully be placed on record. The com-
mittee, or the committee's records, would in time

become a storehouse of information to be searched

by a viould-be investigator before he commenced
his own experiments. Useful knowledge would
be disseminated and overlapping prevented. The
difficulties of the attempt are fairly obvious. Suc-

cess, if it could be achieved on a sufficient scale,

would be a real advantage to engineers.

But this is distinct from Sir Frederick Donald-

son's suggestion of organising and advising as to

research^ To attempt" this for the whole field of

engineering science is a heavy task, and it may be

questioned whether such work is not better done

by a number of special committees, each working

in a more limited field. Possibly a main com-

mittee like the main committee of the engineering

standards committee is wanted to start the sub-

ordinate bodies and coordinate their work. Such

special committees do exist at present. Prof.

Hopkinson mentioned in the discussion on Mr.
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Roberts's paper the gaseous explosions committee
of the British Association. The alloys research

committee of the Institute of Mechanical Engin-
eers; the newly established research committee
of the electrical engineers ; the reinforced concrete

committee of the civil engineers ; or the Govern-
ment Advisory Committee for Aeronautics, are all

instances. For the success of such committees
three things are needed—a man or men to carry

out the research, a laboratory or works with

proper equipment for the experiments, and funds
to defray the expenses.

Prof. Hopkinson did well in the discussion at

Cambridge to direct attention to the individuality

of research. Much—everything—depends on the

man, and he must have freedom. The committee
may specify the objects of the inquiry, and indicate

in general terms the methods to be followed, but

no real result will ensue unless the investigator

has ideas of his own, and, after the suggestions
laid before the committee are approved, is free

to carry them out.

The gaseous explosions committee owes its suc-

cess to Dugald Clerk and Hopkinson ; the alloys

research committee to Roberts-Austin, Carpenter,
and Rosenhain ; while the work of the Advisory
Committee for Aeronautics would lose nearly all

its value were it not for the energy and devotion
of the staff of the National Physical Laboratory.

Engineering research—technical research, in-

deed, of all kinds—differs, however, from much
scientific research in that it can be organised.

The problems proposed are usually fairly definite.

What are the properties of a certain series of

alloys? How are they modified by temperature,
forging, annealing, and the like? Do the results

of impact tests depend on the form and dimension
of the specimen? What is the exact series of

changes of temperature and pressure in the

cylinder of a gas-engine? How are the forces

and couples on an aeroplane related to its aspect
to the wind? The problems may be difficult, the

answers may elude inquiry ; but, given the man,
the laboratory, and the funds, a committee meet-
ing at intervals to discuss the results of the

experiments may reasonably hope in time to meet
with success.

Sir Frederick Donaldson and his colleagues
have raised questions of great interest and im-
portance, well worth the careful consideration of

those engaged in bringing the results of scientific

inquiry to bear on the problems of manufacture
and construction.

HIGHER EDUCATION AND THE STATE.
T ORD HALDANE had something important
-L—

' to say upon the subject of provision for

higher education in the course of his speech at

the opening of the new buildings of the depart-
ment of applied science of the University of
Sheffield on Saturday last. An account of his

address will be found elsewhere in this issue, but
we are more particularly interested in a summary
of the main points, communicated b\' him to
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representatives of the Press. Lord Haldane ex-

plained that he desired it to b% realised fully that

he was announcing the considered decisions of

the Cabinet upon the subject of university educa-
tion, and was indicating the policy to be followed.

The substance of his remarks was expressed as

follows :
—

The main features of the Board of Education's
scheme are a recognition of the great strides being
made in university education by the United States and
Germany, and an intention to maintain closely the

connection between pure science and applied science

and to check any tendency on the part of any of the
younger universities to cultivate the latter at the

expense of the former. Theory and practice must
keep together. Men of business must remember that

much of what is distinctive in the inventive and indus-

trial genius of this country comes from theoretical

sources.

Unless we wake up fully about this matter of educa-
tion, and particularly higher education, I am a little

nervous as to what the state of things with regard to
our industrial supremacy will be fifteen or twenty years
hence.
The nation will have to make up its mind to give

considerably more out of central funds. The plans
for these advances are now fashioned. I hate any
idea of increasing expenditure, whether out of local

or national sources, if it can be avoided. But this
cannot be avoided. It is salvage money, and unless
you spend it you will go back as a nation, and your
revenues by which you keep up your fleets and your
armies will begin to shrink, because you will not be
holding your own in that great industrial position
from which your power and your wealth have come.

We have now, therefore, a definite statement
of the position which university work is to take
in the national scheme of education adumbrated
by various Ministers since the beginning of this

year. There is a clear acknowledgment of the
fact that in the matter of State provision for
higher education we have not kept pace with other
progressive nations ; that scientific work which
has no industrial interest is as important as that
of which the direct application can be seen ; that
national advancement can be secured best by in-

crease of scientific knowledge ; and that all these
things involve contributions from the national
exchequer greatly in excess of those hitherto given.

Readers of Nature scarcely need reminding that

the policy thus broadly outlined has been urged
consistently and persistently in these columns.
Ten years ago. Sir Norman Lockyer, in his presi-

dential address to the British Association at

Southport, gave the evidence from which each-one
of the points mentioned by Lord Haldane
could be justified ; and since then, year by year,
particulars have been given in the reports of the
British Science Guild of the progress being made
in the endowment of higher education and research
abroad, in comparison with the position in this

country. It was shown, for instance, in the last

report of the Guild, that the total receipts of
universities in the United States in the year 1910-
191 1 amounted to nearly nineteen million pounds,
and the benefactions to four and a half millions.

In the same year, the total receipts of those uni-

versities and university colleges in Great Britain
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in receipt of grants from the Board of Education

was little more than 6oo,oooJ., of which amount

the total State grant was roughly one half. The

State grants to universities in Prussia alone are

more than twice as much as are contributed to our

universities from the national exchequer.

Lord Haldane may therefore safely say that the

United States and Germany have made far greater

strides in university education than have been

undertaken in this country. When he wrote the

introduction to Sir Norman Lockyer's collection

of addresses on education and national progress

(1906), he suggested that the private donor should

lie encouraged, but that the motto of the Chan-

cellor of the Exchequer as regards expenditure

Upon matters connected with higher education

and research should be Festina lente. " I do not

mean," he wrote, "that the Government ought not

to spend public money generously upon the uni-

versities. I mean that it should not be spent

unless and until a case for the necessity of such

expenditure has been clearly made out."

We may be permitted to conclude from the

address at Sheffield that Lord Haldane is now of

the opinion that a case has been made out for

increased national provision for our educational

forces. He knows as well as anyone that the

creat advances being made in education in other

countries constitute a formidable menace to our-

selves, and that the State can wait no longer for

like developments if it desires to maintain a lead-

ing position among progressive p>eoples. He has
now stated authoritatively that the Cabinet realises

our weakness, and accepts the only policy which
will remedy it. We have read this pronounce-
ment with lively satisfaction, and shall welcome
any measure which will put the policy into effect.

DR. LUCAS-CHAMPIONNIERE.

THE sudden death of Dr. Just Lucas-Champion-
ni^re has brought regret to many surgeons

in this country, who knew the excellence of his

character and of his work. He was seventy years

old, surgeon to the Hotel Dieu (the great hospital

in Paris, founded by Saint Louis)—Commander of

the Legion of Honour, and member of the French
Academy. His father was the first editor of one
of the chief medical journals of France ; his grand-
father had been a leader in the heroic war of La
\'endee. From the College Rollin, Lucas-Cham-
pionni^re went to the H6tel Dieu as a student,

and was interne there in 1865. He became one of

the most eminent of all French surgeons of his

time, and received honours from many countries,

including the Fellowship of the Royal Colleges
of Surgeons of London and of Edinburgh. He
was a great " all-round " surgeon ; but he gave
especial study to the operative treatment of hernia,

and to the management of fractures. His best

recreation—so far as he had time for it—he found
in music.
To us over here—some of us may remember

his genial presence in London during the 1881

International Medical Congress—he stands for the
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introduction into F'rance of Lister's antiseptic

method. He in France, and Saxtorph in Den-

mark, were the teachers of the new learning. He
came to Glasgow in 1868, and Edinburgh in 1875,

that he might learn for himself, watching Lister

himself, every detail of the method. He so wor-

shipped the work of Lister that, in the later years

of his life, he resented the changes of method,

the preference for things " aseptic " over things

" antiseptic "
; he hoped that surgery would return

to "Lister's own method." There are few

surgical books more pleasant to handle than his

"Pratique de la Chirurgie Antiseptique "—with

its portrait of Lister for a frontispiece, and the

loyalty and devotion of the writing. It is pitiful

to think how slow was the spread of the new learn-

ing ; what misery was added, for want of the anti-

septic method, to the misery of the Franco-German

War; what unbelief, and worse than unbelief,

delayed the universal recognition of Lister even in

our own country.

NOTES.

A Royal Commission has been appointed to inquire

into the subject of venereal diseases in the United

Kingdom. The terms of reference are :—To inquire

into the prevalence of venereal diseases in the United

Kingdom, their effects upon the health of the com-

munity, and the means by which those effects can be

alleviated or prevented, it being understood that no

return to the policy or provisions of the Contagious

Diseases Acts of 1864, 1866, 1869 is to be regarded

as falling within the scope of the inquiry. The mem-

bers of the Commission are :—Lord Sydenham of

Combe, G.C.S.L, F.R.S. (chairman), the Right Hon.

Sir David Brynmor Jones, K.C., M.P., Mr. Philip

Snowden, Sir Kenelm E. Digby, G.C.B., K.C., Sir

Almerlc FitzRoy, K.C.B., Sir Malcolm Morris,

K.C.V.O., Sir John Collie, Dr. A. Newsholme, Canon

J. W. Horsley, the Rev. J. Scott Lidgett, Dr. F. W.

Mott, Mr. J. E. Lane, Mrs. Scharlieb, Mrs. Creighton,

and Mrs. Burgwin. The secretary to the Commission

is Mr. E. R. Forber, of the Local Government Board,

to whom any communications on the subject may be

addressed.

By Order in Council dated October 14 new de-

nominations of standards of the metric carat

of 200 milligrams and its multiples and sub-

multiples have been legalised for use in trade

in the United Kingdom on and after April

I, 1914. The permissible abbreviation of the

denomination " metric carat " is " CM." The weights

legalised range from 500 CM. to 0005 CM., the

series being 5, 2, i throughout. The legalisation of

the metric carat has been undertaken by the Board

of Trade after consulting representatives of the trade

in diamonds and precious stones, and is the outcome

of a resolution passed at the General Conference on

Weights and Measures, held in Paris in 1907, advo-

cating the adoption of an international standard carat.

Diamond dealers in this country were at first opposed

to any change, and it is only quite recently that they

have found it necessary to reconsider their views on
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the subject, owing to the progress made on the Con-

tinent in enforcing the adoption of the metric carat.

The new standards are intended to displace the old

English carat weight, which has never had legal

sanction, but has long been in use in this country,

and is recognised by the trade as defined by the rela-

tion 1515 carats=i oz. troy, so that it is equivalent

to 3-1683 grains, or to 2053 milligrams nearly.

By the death of Mr. William Hunting, on October

24, the veterinary profession has lost one of its most

brilliant members, and the public in general one of

its most strenuous workers in the cause of public

health, especially in relation to the prevention of

diseases transmissible from animals to man. Mr.

William Hunting was born in 1844, receiving his early

education at the Edinburgh Academy, and his profes-

sional training at the New Veterinary College, Edin-

burgh. He obtained his diploma of membership of the

Royal College of Veterinary Surgeons in 1865, and

became a fellow in 1877. His former teacher, Prof.

Gamgee, established a veterinary college in London,

and selected him to teach anatomy and physiology,

and after a while Mr. Hunting was appointed

professor of veterinary science at the Royal
Agricultural College, Cirencester. He did not retain

this chair for long, and eventually he settled in general

practice in London, where he was brought into daily

contact with glanders in horses, a disease with which

his name will always be associated. He was later

elected to the council of the
,
Royal College of

Veterinary Surgeons, and became its president, the

highest honour his profession could bestow on him, in

1894-5. ^t""- Hunting was acknowledged to be the

greatest authority on clinical glanders, and it was
mainly owing to his efforts that the London County
Council instituted its campaign against this disease

which was so easily communicable to man, and almost
invariably fatal. For this purpose the L.C.C. ap-

pointed him as its chief inspector, from which
post he retired under the age limit. He lived, how-
ever, to see the disease got well under control with

every prospect of its being completely eradicated in

a comparatively few years. He published an illus-

trated monograph on glanders in the horse and in

man, the best work in existence on the disease, and
he has also contributed the chapter on this affection in

Hoare's "System of Veterinary Medicine." He had
only recently been invited to provide a paper on the

same subject for the International Veterinary Con-
gress, which will meet in London in 1914. He
founded and edited The Veterinary Record, and
published a standard work on horse-shoeing, and
was also a prolific writer to the veterinary Press.

-Amongst the many offices he held at the time of his

death, Mr. Hunting was president of the National
Veterinary Association, examiner for the membership
and fellowship of the Royal College of Veterinary
Surgeons, examiner for the membership of the Royal
.\gricultural College, and for the meat inspector's

certificate of the Royal Sanitary Institute. He was
also a member of the board of studies in veterinary

science in the University of London, and a governor
of the Royal Veterinary College.
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Dr. F. H. H.wch has been elected president of the

Institution of Mining and Metallurgy for the forth-

coming year.

Mr. Stephen Reynolds, a member of the Depart-

mental Committee inquiring into the condition of the

inshore fisheries, has been appointed adviser on these

fisheries to the Development Commission.

Dr. H. R. Mill, director of the British Rainfall

Organisation, has been compelled to take a complete

rest for a time on account of his eyes, which have

been affected by the continual strain of his work.

He will leave next month for a voyage to New
Zealand, and is advised not to attempt to take up for

at least a year any work which involves close atten-

tion. It is hoped that the rest and change will have

a decidedly beneficial effect upon Dr. Mill's eyesight

and general health.

The young Malay elephant at the Zoological Gar-

dens, which had been ailing for some time, died in

the latter part of last week. The skin has been con-

signed to Messrs. Rowland Ward, Ltd., by whom it

will be mounted for the Natural History Museum.
At the time of its death the animal, although about

three years old, still retained the hairy coat of new-

born Asiatic elephant calves.

In The Field of October 25 Mr. R. I. Pocock records

the acquisition by the Zoological Society of the second

known example of the South .American short-eared

dog, or fox (Canis sclateri). The first specimen was
acquired by the society in 1882, and described by Dr.

Sclater under the preoccupied name of C. microtis.

In neither case is the precise habitat known, but Mr.
Pocock, who also refers to the peculiarity of the asso-

ciation of short ears with small bodily size, considers

that the species is probably a forest animal.

An exhibition of " Nature Photographs," organised
by the Nature Photographic Society, is now being
held at the house of the Royal Photographic Society,

35 Russell Square. It consists of 132 photographs of

birds, animals, flowers, fungi, insects, &c., generally

of a high order of merit, and many of them by
workers who have earned a considerable reputation for

work of this kind, .\dmission to the exhibition is by
presentation of visiting card, between 11 and 5, until

November 15. The photographs shown are just of

the kind that must appeal to those interested in

nature-study.

The annual dinner of the London School of Tropical

Medicine was held at Prince's Restaurant on October

24, Dr. F. M. .Sandwith presiding, and among those

present were Lord Milner, Mr. Percival Nairne, Sir

Charles Lukis, Sir J. West Ridgeway, Sir John Ander-
son, Surgeon-General May, Sir Patrick Manson, and
many others. Mr. .Austin Chamberlain, proposing the

toast of the school, referred to the progress which
tropical medicine has made during the last twenty-

five j'ears, and said that it is a matter of national

pride that in so beneficent a movement our country-

men stand in the forefront in regard to the new
learning which is being acquired. The London School

has appealed for a sum of ioo,oooZ. for endowment.
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n siarch, and endowment of beds for certain tropical

rases, of which about 70,000^ has been obtained. A
pleasing event of the evening was the presentation to

j Sir Patrick Manson, the doyen of tropical research,

of two portraits of himself on behalf of the subscribers,

by Mr. Cantlie and Dr. Prout, representing the Lon-

don and Liverpool Schools respectively.

A VIOLENT wind-storm passed over part of Wales

on Monday night, October 27, causing damage

roughly estimated at between 30,000!. and 50,000?.,

and the loss of two lives, as well as injuries to many
people. Two men named Woolford and Breeze were

walking arm-in-arm when they were caught by the

wind and blown a distance of thirty yards. Woolford

fell on his head and was killed, and Breeze had two

ribs fractured. From the position in which the dead

body of a man named Harries was found in a field

near Abercynon it is believed that the man must have

been carried 300 or 400 yards by the force of the gale.

Along the whole Taff Valley, from Treforest past

Cilfynydd and by Quakers Yard to Treharris wrecked

structures and up-rooted trees mark the path of the

storm. It was first felt at Treforest, and it seemed

to gather force as it entered the valley at Cilfynydd.

Along the whole way the storm was confined to a

path about 200 yards wide.

.\t the annual public meeting of the Five Academies,

held last week at Paris, a paper on the subject of

prehistoric trepanning was read, by the late Dr. Lucas
Championnifere ; it dealt with instances of the opera-

tion, beginning with the first discovery of such a skull

by M. Pruni^res under a dolmen in the Loz^re, among
the cave men, the ancient Gauls, and the pre-Colum-
bian Americans. These people performed trepanning

by means of flints, and the writer had succeeded in

piercing the skull of an adult in the dissecting-room

in thirty-five minutes by means of a flint, which was
not specially sharpened. He attributed the skill of

these early surgeons to the now lost art of rotating
instruments in fire-making. The operation was per-

formed in the case of serious skull wounds, and also

to relieve headache and epilepsy, by releasing the spirit

to which the attacks were attributed. He himself had
seen a native at Biskra, in .Mgeria, whose head showed
four perforations, and he and his brothers asserted
that they had trepanned their own father twelve
times. It is remarkable that the operation was not
practised among highly civilised races, like Greeks,
Egyptians, Arabs, Hindus, and Chinese, or among
some peoples of low culture, like African negroes.

.\t the annual general meeting of the Royal Society
of Edinburgh, held on October 27, the following office-

bearers and councillors were elected:

—

President:
Prof. James Geikie, F.R.S. Vice-Presidents: Dr. J.
Burgess, Prof. T. Hudson Beare, Prof. F. O. Bower,
F.R.S.

,
Sir Thomas R. Fraser, F.R.S. , Dr. B. N. Peach'

F.R.S.
,
and Sir E. A. Schafer, F.R.S. General

Secretary: Dr. C. G. Knott. Secretaries to Ordinary
Meetings: Dr. R. Kidston, F.R.S., and Prof. A.
Robinson. Treasurer: Mr. J. Currie. Curator of
Library and Museum: Dr. J. S. Black. Councillors:
Prof. T. H. Bryce, Mr. W. A. Carter, Mr. A. Watt,
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Dr. J. H. Ashworth, Dr. J. G. Gray, Prof. R. A.

Sampson, F.R.S., Prof. D'Arcy W. Thompson, C.B.,

Prof. E. T. Whittaker, F.R.S., Principal A. P.

Laurie, Prof. J. Graham Kerr, F.R.S., Dr. L. Dob-

bin, Mr. E. M. Wedderburn. It is worthy of note that

the presidents of the Royal Societies of London and

of Edinburgh are brothers, natives of Edinburgh, and
both geologists.

At the annual general meeting of the Cambridge

Philosophical Society, held on October 27, the follow-

ing officers and council were elected :

—

President : The
Master of Christ's. Vice-Presidents : Prof. Pope, Dr.

Barnes, and Prof. Seward. Treasurer : Prof. Hobson.

Secretaries : Mr. A. Wood, Mr. F. A. Potts, and Mr.

G. H. Hardy. Other Members of Council: Sir J. J.

Thomson, Mr. J. E. Purvis, Mr. R. P. Gregory, Dr.

Cobbett, Mr. J. Mercer, Dr. Marshall, Mr. G. R.

Mines, Mr. F. J. M. Stratton, Prof. Woodhead, Mr.

C. Forster Cooper, Mr. C. E. Inglis, and Dr. Duck-
worth.

At the annual meeting of the Prehistoric Society

of East Anglia, the honorary secretary made an an-

nouncement, which will be welcome to archaeologists,

that the society proposes to undertake a survey of

Grime's Graves, at Weeting. A few of these con-

structions were superficially studied in 1852, and one

was carefully examined by Canon Greenwell in 1870.

But much still remains to be done, and the import-

ance of flint implements of the Cissbury type found

in the caves has been greatly increased by the sug-

gestion of Mr. Reginald Smith that they are analogous

to those of the Aurignacian age found on the Con-

tinent. Contributions are invited for the prosecution

of this undertaking by Mr. W. G. Clarke, 12 St.

Philip's Road, Norwich. The president, Mr. J. Reid

Moir, discussed the fractured flints found in the

Eocene "Bullhead" bed at Coe's Pit, Bramford, near

Ipswich, with special reference to the views of M.

Breuil, who is inclined to regard the fractures as the

result of natural pressure. The Ipswich bed is now
overlaid by some 40 ft. of deposits, partly sand, and

it is difficult to imagine how pressure on the lower

strata could have been exercised through such a

medium. Mr. Reid Moir concludes, from experi-

ments, that pressure may account for the fractures. If

this be the case, it must have been exercised before

the deposition of the present overlying strata. In

later beds the "human touch" is sufficiently obvious,

and it is thus possible to differentiate one type from

the other with some confidence.

The Eugenics Review for October (v.. No. 3) con-

tains matter of much interest for the citizen. The
Chancellor of Stanford University, U.S.-'X., writes on

the eugenics of war, pointing out that it is the best

part of the population that becomes the military, and

that a country, therefore, by the ravages of war,

suffers not only at the time but for generations after-

wards. "Wars are not paid for in war-time; the

bill comes later," as Benjamin Franklin said. Mr.

Soren Hansen marshals evidence on the inferior

quality of the first-born children, and a State not only

loses citizens by the limitation of families, but is also

penalised thereby by a deterioration in racial quality.
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The monograph published by Prof. P. N. Ure, and
issued by the Oxford University Press, on black glaze

pottery from Rhitsona in Boeotia (pp. 63 + xix plates,

price 7^. 6d. net) is a useful contribution to our know-
ledge of Greek ceramics. Our information on the

history of the Boeotian federation from literary sources

is confined to Thebes ; that of the minor members
must be discovered by the spade. If this pottery

could be accurately dated it would supply much useful

evidence. The present monograph has established the

leading facts, which must be supplemented by further

excavation and examination of the material.

The Danysz rat virus, consisting of a cultivation

of a microbe which produces a fatal infectious disease

among rats, has been used with considerable success

for the extermination of rats in many districts. The
accompanying illustration shows the preparation of

Tyrol.

the " bait," made by impregnating crushed oats with
the virus, for use in Kaltern, a village in the Austrian

Tyrol, which had suffered severely from an invasion

of field rats.

The age of the earth has long been a favourite

topic for discussion, and conclusions have been arrived

at from time to time remarkable mainly for their

variety. This variety is likely to characterise for a

long time to come other conclusions that may follow,

for the simple reason that at present we lack the data

for dealing with the subject in a comprehensive way.

Estimates of geologic time, founded upon one set of

facts and assumptions, are found to be difficult to

square with those based upon other and equally trust-

worthy sets. Mr. H. S. Shelton considers some
methods of attacking the problem in the October

number of Science Progress. He points out the

absence of sufficiently good data for the average rate

of erosion of rocks, and suggests that further in-

formation could be obtained if we possessed fuller

details concerning the extent of particular local forma-

tions. Of the geochemical methods he thinks the

best is probably that based on calculations concerning

the amount of limestone in the rocks of the earth ; and

from Mellard .Reade's deductions he believes it is

"possible to assess a probable minimum of the order

of 500,000,000 of years." Respecting the estimates
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of Strutt, based on the study of helium and radio-

active minerals, he says: "The most we can now
infer is a moderate minimum of time, a result that

is given equally well by other data if properly

handled." Concerning biological evidence, he says :

"The biologist has no independent standard of time.

Vague as are the data of the geologist, those of the

biologist are still more uncertain." Finally :
" What

we are entitled to say on the evidence before us

—

biological, geological, and physical—is this : It would

be absurd to attempt, on very insufficient data, to

give an estimate of the probable lapse of geologic

time. But. there is, at the present day, no reason

whatever why it should not be a thousand million

of years or a time even greater." This does not carry

us very far, and Mr. Shelton 's suggestions for further

study of the problem are somewhat trite.

The October number of The Entomologists' Monthly

Magazine contains a memoir and portrait of the late

Dr. O. M. Reuter, the celebrated hemipterist, who

died on September 2, in his native town of Abo, at

the age of sixty-three.

The report of the Entomological Society of Ontario

for 1912 mainly deals with the infestations of in-

jurious insects in the Dominion and the best means

of keeping them in check. Great aid in this work

has been afforded by the establishment of field labora-

tories in various districts, which have enabled investi-

gations to be carried on over much wider areas than

was previously possible. Another feature of the year's

work has been an increased importation of parasitic

enemies of some of the most noxious insects, notably

the introduction of cocoons of the larch-sawfiy infected

with an ichneumon-fly from the English Lake District.

The beautiful colours of thin films observable with

Mr. C. V. Boys's scientific toy, "The Rainbow Cup,"

were referred to in a Note in our issue of January 23

of this year (vol. xc, p. 579). A cheap form of the

instrument is now available from Messrs. J. J. Griffin

and Sons, Ltd., the price being 2S. 6d. only instead

of 25.';. Though the new form is, of course, not so

good as the more expensive instrument, it shows the

changing colour patterns in a very pleasing way,

and should interest a large section of the general

public. An e.xplanatory pamphlet is included in the

bo.\ containing the instrument and the soap solution.

The Royal Meteorological Institute of the Nether-

lands has issued a usefuL paper on the rainfall of that

country {Medcdeelingen en Verhandeliiigen, 15), with

maps and tables showing the annual and seasonal

distribution. The work is a continuation prepared

by Dr. Hartnian of one published by Engelenburg

in 1S91, since which time the number of stations has

greatly increased, and is the first instalment of a

general climatology of the Netherlands. In addition

to the annual means for the whole period, which

differs for each station, all the means for the twenty-

five years, 1881-1905, have been calculated, as this

period has been adopted as a normal time for com-

parison by the Solar Commission of the International

Meteorological Committee. The extreme annual

values for this series vary from 828 mm. (326 in.)
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at Leeghwater (South Holland) to 596 mm. (23'5 in.)

at Kampen (E. Zuider Zee). The rainfall diminishes

considerably near the coasts ; at some distance from

these it increases, and afterwards the diminution

becomes progressive and general with distance from

the sea. The maximum values occur in July, August,

and October ; the minimum values occur generally in

February and April. In July the increased rainfall is

due chiefly to thunderstorms.

The present autumn has many meteorological

features of especial interest. Only one-third of the

autumn now remains, and although there is ample

time for a thorough change to set in, there are at

present no indications of generally colder conditions.

The weekly reports issued by the Meteorological

Office show an excess of temperature since the close

of summer at the end of August, in all parts of the

British Isles, and over England and Ireland the excess

amounts to 3° for the period embraced by September

and October. The absence of low temperatures is

very pronounced, and at Greenwich the lowest shade

temperature for October is 36°, while to October 28

there were nine nights with the thermometer above

50°. In October last year sharp frost was experienced

on October 5 and 6, but it is not altogether uncommon
to escape frost throughout the month, and in 1910

the lowest temperature at Greenwich for October was

396°. On twenty-one days out of the first twenty-

eight daj's in October this year the shade temperature

at Greenwich had exceeded 60°, and even towards the

close of the month such high temperatures were fairly

common. The autumn rains have so far been in

excess of the average over the midland and eastern

districts of England, but there is generally a deficiency

in the western districts.

In his remarks on Dr. Bohr's letter on the spectra

of helium and hydrogen, in Nature of October 23,

p. 232, Prof. Fowler referred to certain corrections

required in the wave-lengths calculated for the lines

near H/3, H7, &c., as given in the original submitted
to him. Dr. Bohr, however, corrected these wave-
lengths in the proof, thus rendering Prof. Fowler's cor-

rections unnecessary. We are asked to mention this

in order to remove any ambiguity to which the refer-

ence to corrected wave-lengths may have given rise.

The September number of Terrestrial Magnetism
and Atmospheric Electricity devotes twenty pages to
an account of the magnetic work of the Astronomer
Royal, Edmund Halle\-. In 1698 he was placed in

command of the Paramour Pink in order "to improve
the knowledge of the longitude and the variations of
the compasse." He spent two years taking observa-
tions in the Atlantic between latitudes 50° N. and
52° S., and published his results in a "General Chart
of the Variations of the Compass" in 1701. The
journal in which he entered all his observations is

reprinted under the editorship of Messrs. Ault and
U'allis, of the department of terrestrial magnetism,
and Dr. Bauer has collected together the references
to Halley's magnetic work in the journals of the Royal
Society, and gives reprints of the letterpress which
accompanied the sea charts of the western and
southern oceans, and of the whole world.
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Some interesting results are recorded by Messrs.

F. A. Sannino and A. Tosatti in the Atti R.

Accad. Lincei (vol. xxii., ii., No. 5) of the effect of

manuring grape vines with manganese sulphate. The
result of the application is considerably to increase

the yield of grapes per hectare, but the must obtained

in the vintage is poorer in glucose, and higher in

acidity than with the control, carried out on the same

land, but without the addition of manganese. The
wine obtained after fermentation shows a quite char-

acteristic odour and flavour, and tends to resemble

Marsala or Madeira. .\t the same time a tendency

to develop turbidity is shown which is also found in

wines when too rich in oxydases. The proportion of

manganese present in the ash of the wine is at the

same time markedly increased.

Co.MMENTiNG On the loss of the German naval air-

ship Zeppelin L2, The Engineer for October 24 does

not consider that present constructive methods will

ever render available the tactical superiority of air-

ships. No dirigible balloon has yet been constructed

which has fulfilled its function otherwise than by

dodging the forces of nature. It is held that both

commercially and constructionally, the dirigible

balloon of to-day appears to be an absurdity. Fur-

ther, there is little reason to hope that conditions

will change, and that new materials and methods of

construction will be made available.

The "James Forrest" lecture for 1913 was delivered

by Mr. Alexander Gracie in the new buildings of the

Institution of Civil Engineers on October 23, the

subject being twenty years' progress in marine con-

struction. Increase in size of vessel is undoubtedly

the most valuable resource of the naval architect,

as it leads directly towards the attainment of greater

comfort, speed, and economy. Twenty years ago, the

premier Atlantic vessel was the Campania, 600 ft.

in length, 65 ft. in beam, and 41 ft. 6 in. in depth.

To-day the largest vessel afloat is the Imperator,

880 ft. by 90 ft. by 63 ft. The Cunard liners Lusi-

tania and Mauretania have been surpassed in size, but

still hold their supremacy in speed unchallenged ; these

vessels maintain an ocean speed of between 25 and
26 knots. The advance has been greatly facilitated

by the introduction and development of the steam
turbine, which has provided the way to further pro-

gress in economy, lightness, and the construction of

very large units, while at the same time eliminating

vibration troubles and relieving the difficulties of

engine-room management. Twenty years ago, the

majority of cross-Channel vessels were paddle-

steamers. Typical vessels were the paddle-steamer

Calais Douvres and the twin-screw Ibex. The former
vessel had a displacement of 1065 gross tons, and
engines of 6000 indicated horse-power gave a speed
of 20-64 knots. The corresponding dimensions of the

latter vessel were 1062 gross tons, 4200 indicated

horse-power, and 1937 knots. The introduction in

191 1 of geared-turbines in the Normannia and
Hantonia has led to a great economy in fuel, these

vessels using but 43 tons of coal per trip, as compared
with 70 tons used bv their immediate predecessors
of the same capacity, but propelled bv direct-driven



276 NATURE [October 30, 191

3

three-screw turbines. Last summer, the Channel

steamer Paris, fitted with geared turbines, attained

the remarkable speed of 25-07 knots—a result which

has only been surpassed by torpedo craft. Hydraulic

transmission has lately been developed in Germany,

and electrical transmission has also been applied to

several vessels. Cargo steamers have advanced from

6400 to 9600 tons dead-weight, at practically constant

speed of II knots. There are many attractive pos-

sibilities in the problem of producing a trustworthy

internal-combustion engine able to compete success-

fully with the steam-engine and geared turbine.

OUR ASTRONOMICAL COLUMN.
-Astronomical Occurrences for November :.

—

Nov. I. i6h. cm. Mercury at greatest elongation

east of the Sun.
2. 2ih. i8m. Jupiter in conjunction with the

Moon (Jupiter 4° 35' N.).

4. iih. 32m. Uranus in conjunction with the

Moon (Uranus 3° 26' N.).

5. 8h. om. Venus at greatest heliocentric

latitude N.
12. i3h. om. Mercury stationary.

15. i2h. 25m. Saturn in conjunction with the

Moon (Saturn 6° 49' S.).

18. 7h. 6m. Mars in conjunction with the

Moon (Mars 2° 23' S.).

,, i3h. 2im. Neptune in conjunction with the

Moon (Neptune 4° 40' S.).

22. i8h. om. Mercury in inferior conjunction
with the Sun.

26. ~h. 33m. Venus in conjunction with the
Moon (Venus 5° 41' N.).

,, 23h. 32m. Mercury in conjunction with the

Moon (Mercury 6° 43' N.).

27. oh. om. Mars stationary.

30. i6h. 5m. Jupiter in conjunction with the
Moon (Jupiter 4° 12' N.).

.\ New Comet.—A Kiel telegram, dated October 24,

distributes the information communicated by Prof.

Hartwig that on October 23 Dr. Zinner discovered a
comet of the loth magnitude at 7h. 58-8m. M.T. Bam-
berg. Its position is given as R.A. i8h. 40m. is., and
declination —4° 32' 38", and the object was observed
to have a tail. The comet is thus situated in the
constellation of Aquila, a little less than half-way
between \ Aquilae and rj Serpentis.

Comet Metcalf 1913b.—The following is the

ephemeris for Metcalf's comet as calculated by Herr
A. Kobold, and published in Astrononiische Nachrich-
tcii. No. 4686 :

—

i2h. M.T. Berlin.
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COMMITTEES ON RADIO-TELEGRAPHIC
INVESTIGATIONS.

Organisation of an International ComiJiiSiioii.

MEETING was held in Brussels at the com-
mencement of last month at which the question

of org^anising an international commission to carry

out wireless experiments was further discussed. At

the International Time Conference in Paris last Octo-

ber a series of resolutions was passed with reference

to the formation of an international organisation for

the scientific study of Hertzian waves and their rela-

tionship to the rnedium through which they travel.

At this conference Mr. Goldschmidt, of Brussels,

placed his high-power station at Brussels and the

sum of 1000/. for preliminary studies at the disposal

of the proposed international commission.
.Vrising out of these resolutions the representatives

of the different countries who were present at Brussels

last month drafted a provisional constitution for the

international commission and a scheme for its work.
The objects of the commission are :—(i) To carry

out experiments on the propagation of electric waves.

(2) To make wireless telegraph measurements and the

study of the problems related therto.

Tlie provisional programme of the work of the com-
mission will consist in making measurements in

different countries and at different distances and in

different directions of the strength of signals sent out
from the station at Brussels. These measurements
will be repeated from day to day or hour to hour as

necessary in order to determine the variation of the

strength of the signals both with time, with distance,

and with direction, and later the effect of wave-length
and decrement will be studied.

It is proposed to set up a receiving station near
the transmitting station in Brussels in order accu-
rately to control the strength of the waves sent out so
that an allowance can be made for any unavoidable
variation in reducing the final results.

The organisation consists of a number of national
committees, one in each of the countries taking part.

The national committees will send delegates to the
international commission, and these delegates, to-

gether with the officers, will constitute the inter-

national commission. It is proposed that the inter-

national commission should meet once a vear, or more
often if the work is sufficiently advanced.
The Institution of Electrical Engineers has decided

to undertake the formation of the national committee
for Great Britain, under the scheme for the organisa-
tion and encouragement of electrical research which
was announced at the institution meeting on Decem-
ber 12, K)I2.

The British Association Committee.
The British Association Committee has now in-

augurated an extensive scheme for the making of
observations of natural electric waves by means of
wireless telegraph receiving apparatus, and is address-
ing to wireless telegraph experimenters an invitation
to cooperate in the making of observations. The
records will be collected by the committee and com-
pared and reduced by it.

These natural electric w-ave trains produce trouble-
some noises in the telephone receivers of wireless
telegraph stations. Some proportion of them are due
to lightning strokes within a few hundred miles of
the receiving station ; but even when there is no
thunder weather recorded over the whole continent of
Europe and the adjacent seas, they are received con-
tinuously by an antenna adjusted' to a great wave-
length. It has been suggested that some of these
wave trains may be due to extraterrestrial causes,
and it does not seen unreasonable to suppose that
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electrical discharges may occur in the sun and may
be the source of a proportion of the natural electric

wave trains we receive. There is little likelihood of

our gaining a knowledge of the causes at work until

organised observations are carried out simultaneouslv
at numerous points of the globe and collated at a
single centre, such as the committee now affords.

Another and distinct inquiry which urgently needs
pursuing is the action of the earth's atmosphere in

causing variations of the electric waves used in trans,
mitting messages over long distances. The laws of

these variations, especially in respect of their con-
nection with weather conditions, with position on the
earth's surface, and with the time of day would, if

unravelled, probably throw light on the electrical

conditions of the highest parts of our atmosphere.
The committee has undertaken this inquiry also.

In carrying on the work the committee looks verv
largely to private e.xperimenters for the collection of
data. But it has been a matter of extreme gratifica-

tion to find that the Imperial Navv and the British
Post Office were willing to help. The Marconi Com-
pany also has, with commendable public spirit, pro-
mised to give its powerful assistance to the com-
mittee. Thus the committee can already make sure
that data will be collected on its behalf in all parts
of the world. Meanwhile private experimenters who
are willing to assist the committee by making observa-
tions should communicate with the secretary, Dr. W.
Eccles, University College, Gower Street, London,
England.

APPLIED SCIENCE IN THE UNIVERSITY
OF SHEFFIELD.

ON October 25 the completed buildings of the
applied science department of Sheffield Univer

sity were opened by Lord Haldane. These buildings
have the largest frontage in Sheffield, being 350 ft.

long, the architecture being of the Hampton Court
Palace type. The cost of the additions has been
approximately 45,000/. The central administrative
block contains a very fine assembly-room, called the
" Mappin Hall," after the late Sir Frederick Thorpe
Mappin, first chairman of the applied science com-
mittee of Sheffield University, and a handsome de-
partmental library which will house books having
reference to applied science and pure science data
more immediately bearing upon this subject. There
are staff common-rooms, and the metallurgical record
office included in this central block, and the depart-
ment of pure geology is also housed here.

The south-east wing, a considerable portion of the
cost of which was defrajed by the Drapers' Companv
of London, contains four floors; the two lower floors

are devoted to non-ferrous metallurgy, the third floor

to mining, and the fourth floor to applied chemistry
which has particular reference to mining. The new
non-ferrous department, w-hich has been organised .so

as not in any w-ay to overlap the metallurgy of the
Royal School of Mines, has been designed to develop
scientifically the silver industries of Sheffield. The
course here is divided into two sections : first, the
basis metal section, in which are produced on a works'
scale ingots of German silver, Britannia metal, brass,
and bronze, white metals, and other non-ferrous
metals in use in Sheffield manufactures (for working
these metals into the finished articles, the department
has secured the friendly cooperation of silver manu-
facturers in Sheffield) ; secondly, the electroplating
department, in which all classes of plating operations
are carried on on a manufacturing scale. Each
student's bench is fitted with a specially combined
ammeter and voltmeter, so that the student may
make his preliminary studies under exactly known
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conditions. There are two large laboratories for the

preparatory and advanced stages of this special study

of non-ferrous metals as used in the Sheffield trades.

The lecture-rooms are two in number, one seating

150 and the other fifty students, both being provided
with up-to-date electric lantern arrangements.
The micrographic laboratory has been made to a

specially thought out design, each block of the polish-

ing battery being run by a separate electric motor
of one-seventh h.p., revolving at 1400 revolutions per

minute. Adjacenfto the polishing and etching-room

is a photomicrographic department complete with dark-

room. The photomicrographic apparatus is by Zeiss,

and is fitted with the- new arc lamp of this firm.

There is a large stalT and research laboratory, one
side of which is devoted to calorimetric work.
From the point of view of pure science the most

important installation in the new metallurgical wing
is a specially devised recalescence laboratory for ob-

serving with great accuracy the critical points of

iron and steel, the freezing points of metals, and the

phenomena of solid solution in metals. There are

coke-fired and electric vacuum furnaces in which a

complete vacuum can be obtained in about one minute
by means of the " Fleuss " pump. The recalescence

apparatus comprises an astronomical clock by the

Synchronome Company, a chronographic recorder

reading to a quarter of a second, and a delicate

galvanometer reading direct or in connection with a

potentiometer. This installation, which has been

made to specification by the Cambridge Scientific

Instrument Co., has cost about 400^., and is the most
complete extant.

The melting-shop for non-ferrous metal will re-

gister the comparative melting efficiencies of coke,

oil, gas, and electricity, each method being capable

of making ingots of about go lb. weight. The static

and dynamic testing of non-ferrous metals will be

made in the ferrous department, which is provided

with a single-lever Buckton machine on two centres,

so that the machine may be arranged to read off the

stress either in 3-in. ton moments or 12-in. ton

moments. For more delicate work there is a two-

ton static machine. The dynamic testing will be car-

ried out on Arnold's standard stress-strain machine,

on which it is hoped to obtain important results on
the adherence of silverplating of different thicknesses

on different basis metals.

In declaring the building open. Lord Haldane in-

sisted most strongly that the industrial success of

this country in the future depends upon the cordial

cooperation of pure and applied science, which are

practically indivisible. He said:
—"Without a Kelvin

or a Cleik Maxwell, or a Lister, or a man, to go
further back, like Sir Isaac Newton, many of the

things which we do to-day, and do so well, would
not be done, but we have also to remember that unless

other men of a similar type are produced in the future

we cannot keep up to the level we are now at, but we
should be at a disadvantage compared with other

countries. You have done a very practical thing in

founding this great new department of applied

science
;" you have done the right thing in keeping

applied science and pure science in close relation, and
bringing both into intimate organic relation with the

. spirit of the University, that great permeating spirit

without which they cannot be on a high level.

"What will be done in the department of applied

science will be to go still further than has been pos-

sible in the past in bringing the application of science

to bear on the problems of industry. It will not be
practical work merely; it will be work in the course

of which the student will be trained in the highest

knowledge. He also will be told that he must not

stop short at the conclusions to which science leads
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him, but must show his capacity to apply the conclu-

sions at which he has arrived to the actual and prac-

tical solution of the difficulties which confront the

industrial world. In the old days pure science ap-

peared to be something no one was interested in from
the point of view of practical education. Now the

greatest commercial discoveries depend upon new-

ideas, new conceptions being developed by men who
have genius which makes them devoted to their work,
even though they have to starve to do it. It is only

in universities and technical schools that we find these

men, and if British industry is to hold its own in the

future, we shall have to realise the necessity there is,

not only to turn to science, but to see that pure science

has an opportunity of developing itself and being
brought in contact with daily work."
Lord Haldane went on to contrast the rapid strides

that are being made in the development of universities

in America with what is being done in this country.

He has, he said, great faith in the capacity of the
British nation, but unless we wake up thoroughly
in the matter of education, and particularly higher
education, he is a little nervous as to what we may
find the state of things concerning our industrial

supremacy some fifteen or twenty years hence.
"Nowadays not only Governments, but Government

Departments are waking up about these things. For
the last twelve months there has been a great deal of
activity about the business of national education.
Mr. Pease is carrying out what I believe

to be a right line of policy. He is trusting the
very highly expert officials at the Board of Education
and consulting the education committees throughout
the country. The local education committees have
done splendid work, but the burden on them has been
very heavy. The nation will have to make up its

mind to give considerably more out of the taxes for

this work. The plans are now fashioned. The
Government knows exactlv what to do to make ad-
vance if only it has the nation at its back.
I hate any idea of increasing expenditure, whether
it is out of local or national resources, if it

can be avoided. This expenditure, however, cannot
be avoided. Unless we spend it we shall go back as

a nation. Our revenues, bv which we keep up our
fleets and armies, will shrink, because we shall not
be holding our own with the industrial nations. What
Sheffield has don- will have to be done right through
the country."
Lord Haldane also referred to the report of the

Advisory Committee on University Grants, and men-
tioned that this Committee, amongst other matters,
has practically decided recently to deal with a pension
fund for professors (see Nature, March 6, 1913,

p. 21), which, he said, "meant that instead of a man
having to cling on to his post as the alternative to

starving when he felt himself old, he could retire,

and let a young man take his place, and go on with
the development still further of the teaching which
the professor had carried so far."

THE BRITISH ASSOCIATION AT
BIRMINGHAM.
SECTION M.

AGRICLXTURE.

Opening .Address nv Prof. T. B. Wood, President
OF THE Section.

I PROPOSE to follow the e.xample of my predecessor

of last year, in that the remarks I wish to make
to-day have to deal with the history of agriculture.

Unlike Mr. Middleton, however, whose survey of the

subject went back almost to prehistoric times, I pro-
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pose to confine myself to the last quarter of a century
—a period which covers what I may perhaps be per-
mitted to call the revival of agricultural science.
Twenty-five years ago institutions concerned with

the teaching of agriculture or the investigation of
agricultural problems were few and far between. I

do not propose to waste time in giving an exhaustive
list, nor would such a list help me in developing
the argument I wish to lay before the section. It will

serve my purpose to mention that organised instruc-
tion in agriculture and the allied sciences was already
at that date being given at the University of Edin-
burgh and at the Royal Agricultural College, whilst,

in addition, one or more old endowments at other
universities provided courses of lectures from time to

time on subjects related to rural economy. Agricul-
tural research had been in progress for fifty years at

the Rothamsted Experimental Station, where the
work of Lawes and Gilbert had settled for all time
the fundamental principles of crop production. Inves-

tigations of a more practical nature had also been
commenced by the leading agricultural societies and
by more than one private landowner.

In these few sentences I have endeavoured to give

a rough, but for my purpose sufficient, outline of the
facilities for the study of agricultural science twenty-
five years ago, at the time when the county councils

were created. Their creation was followed almost
immediately by what can only be called a stroke of

luck for agriculture. The Chancellor of the Ex-
chequer found himself with a considerable sum of

money at his disposal, and this was voted by Parlia-

ment to the newly created county councils for the

provision of technical instruction in agriculture and
other industries.

Farmers were at that time struggling with the bad
times following the wet seasons and low prices of the

'seventies and 'eighties, and some of the technical

instruction grant was devoted to their assistance by
the county councils, who provided technical instruc-

tion in agriculture. Thus, for the first time consider-

able sums provided by the Government were avail-

able for the furtherance of agricultural science ; and,
although at first there was no general plan of work-
ing and every county was a law unto itself, the result

has been a great increase of facilities for agricultural

education and research.

.\lmost every county has taken some part. The
larger and richer counties have founded agricultural

institutions of their own. In some cases groups of

counties have joined together and federated them-
selves with established teaching institutions. For my
purpose it suffices to state, without going into detail,

that in practically every county, in one way or other,

attempts have been made to carry out investigations
of problems related to agriculture.

Twenty years after the voting of the technical in-

struction grant to the county councils, Parliament has
again subsidised agriculture, in the shape of the
Development Fund, by means of which large sums
of money have been devoted to what may be broadly
called agricultural science. It seems to me that the
advent of this second subsidy is an occasion when this

section may well pause to take stock of the results

which have been achieved by the expenditure of the
technical education grant. I do not propose to discuss
the results achieved in the way of education, although
most of the technical instruction grant has been spent
in that direction. It will be more to the point in

addressing the Agricultural Section to discuss the
results obtained by research.
The subject, then, of my address is the result of

the last twenty years of agricultural research, and I

propose to discuss both successes and failures, in the
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hope of arriving at conclusions which may be of use
in the future.

Agricultural science embraces a variety of subjects.

I propose to consider first the results which have been
obtained by the numerous practical field experiments
which have been carried out in almost every county.
1 suppose that the most striking result of these during
the last twenty years is the demonstration that in

certain cases phosphates are capable of making a very
great increase in the crop of hay, and a still greater
increase in the feeding value of pastures. This in-
crease is not yielded in all cases, but the subject has
been widely investigated, and the advisory staffs of

the colleges are in a position to give inquirers trust-

worthy information as to the probability of success
in almost any case which may be submitted to them.
This is a satisfactory state of things, and the question
naturally arises : How has it come about?
On looking through the figures of the numerous

reports which have been published on this subject, it

appears at once that in many cases the increase in

live-weight of sheep fed on plots manured with a
suitable dressing of phosphate has been twice as great
as the increase in weight of similar animals fed on
plots to which phosphate has not been applied. Now
about a difference of this magnitude between two
plots there can be no mistake. It has been shown
by more than one experimenter that two plots treated

similarly in every way are as likely as not to differ

in production from their mean by 5 per cent, of their

produce, and this may be taken as the probable error

of a single plot. Where, as in the case of many of

the phosphate experiments, a difference of 100 per

cent, is recorded, a difference of twenty times the

probable error, the chances amount to a certainty

that the difference is not an accidental variation, but

a real effect of the different treatment of the two
plots. The single-plot method of conducting field

trials, which is the one most commonly used, is

evidently a satisfactory method of measuring the

effects of manures which are capable of producing
100 per cent, increases. It was good enough to

demonstrate with certainty the effects of phosphatic

manuring on many kinds of grass land, and it is to

this fact that we owe one of the most notable achieve-

ments of agricultural science in recent years.

Another notable achievement is the discovery that in

the case of most of the large-cropping varieties of

potatoes the use of seed from certain districts in

Scotland or the northern counties of Ireland is profit-

able. This is another instance of an increase large

enough to be measured accurately by the single-plot

method. Reports on the subject show that seed

brought recently from Scotland or Ireland gives in-

creased yields of from 30 to 5° per cent, over the

yields produced by seed grown locally for three or

more years.

That the single-plot method fails to give definite

results in many cases where it has been used for

manurial trials' is a matter of common knowledge.

Half the reports of such trials consist of explanations

of the discrepancies between the results obtained and

the results which ought to have been obtained. The
moral is obvious. The single-plot method, which

suffices to demonstrate results as striking as those

given by phosphates on some kinds of pasture land,

signallv' fails when the subject of investigation is

concerned with differences of 10 per cent, or there-

abouts.
Before suggesting a remedy for this state of things

it will be well to consider the allied subject of variety

testing, which has been brought into great prominence

recently by the introduction of new varieties of many
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kinds of farm crops. In testing a new variety it is

necessary' to measure two properties—its quality and
its yielding capacity—for money-return per acre is

obviously determined by the product of yielding capa-

city and quality as expressed by market price. I

propose here to deal only with the determination of

yielding capacity. The determination of quality is not

allied to manurial trials.

In attempting to determine yielding capacity there

has always been a strong temptation to rely on the

measurement of obvious structural characters. For
instance, in the case of cereals many farmers like

large ears, no doubt with the idea that they are an
indication of high-yielding capacity. Many very

elaborate series of selections have been carried out, on
the assumption that large grains, or large ears, or

many ears per plant implied high yield.

We may take it as definitely settled that none of

these characters is trustworthy, and that the deter-

mination of yielding capacity resolves itself into the

measurement of the yield given by a definite area.

The actual measurement, therefore, is the same as

that made in manurial trials, and is, of course, sub-

ject to the same probable error of about 5 per cent.

It follows, therefore, that it is subject to the same
limitations. Variety trials on single plots, and that

is the method commonly used, will serve to measure
variations in yielding capacity of 30 per cent., or

more, but are totally inadequate to distinguish be-

tween varieties the yielding capacities of which are

within 10 per cent, of each other.

Numbers of such single-plot trials have been carried

out, with the result that many varieties with yielding

capacities much below normal have almost disappeared

from cultivation, and those commonly grown do not

differ greatly from one another—probably not more
than 10 per cent.

Ten per cent, in yielding capacity, however, in

cereals means a return of something like 15s. to 20s.

per acre—a sum which may make the difference be-

tween profit and loss ; and if progress is to be made
in manuring and variety testing, some method must
be adopted which is capable of measuring accurately

differences in yield per unit area of the order of 10 per

cent.

The only way of decreasing the probable error is to

increase the number of plots, and to arrange them
so that plots between which direct comparison is

necessar)' are placed side by side, so as to reduce as

much as possible variations due to differences in soil.

Thus it has been shown that with ten plots in five

pairs the probable error on the average can bo reduced
to about I per cent., in which case a difference of

from 5 to 10 per cent, can be measured with consider-

able certainty.

Such a method involves, of course, a great deal of

trouble ; but agricultural science has now reached
that stage of development at which the obvious facts

which can be demonstrated without considerable effort

have been demonstrated, and further knowledge can
only be acquired by the expenditure of continually in-

creasing effort. In fact, the law of diminishing return
holds here, as elsewhere.

It appears, then, that for questions involving
measurements of yield per unit area, such, for

instance, as manurial or variety trials, further ad-
vance is not likely to be made without the expendi-
ture of much more care than has been given to such
work in the past. The question naturally arises : Is

it worth while? I think the following instance shows
that it is :

—

Some years ago an extensive series of varietv trials

was carried out in Norfolk, in which several of the
more popular varieties of barley were grown side by
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side at several stations for several seasons. In all,

the trial was repeated eleven times. As a final result

it was found that Archer's stiff-straw barley gave
10 per cent, greater yield than any other variety in-

cluded in the trials, and by repetition of the e.xperinient

the probable error was reduced to li per cent. The
greater yield of 10 per cent., being over six times the

probable error of the experiment, indicates practical

certainty that .'\rcher barley may be relied on to give

a larger crop than any of the other varieties with
which it was compared. One difficulty still remained.
It was almost impossible to obtain anything like a
pure strain of .\rcher barley. Samples of Archer sold

for seed commonly contained 25 per cent, of other
varieties. This difficulty was removed by Mr. Beaven,
who selected, again with enormous trouble, a pure
high-yielding strain of Archer barley. Since this

strain was introduced into the Eastern Counties the

demand for it has always exceeded the supply which
could be grown at Cambridge and at the Norfolk
Agricultural .Station, and it is regarded by farmers
generally as a very great success.

The conclusion, therefore, is that a 10 per cent,

difference is well worth measuring, that it cannot be
measured with certainty by the single-plot method,
and that it behoves those of us who are concerned
with field trials to look to our methods, and to avoid

printing figures for single-plot experiments which may
very well be misleading. Almost everyone thinks him-
self competent to criticise the farmer, who is com-
monly described as too self-satisfied to acquaint him-
self with new discoveries, and too conservative to try

them when they are brought to his notice. Let us
examine the real facts of the case. Does the farmer
ignore new discoveries? The largely increasing prac-

tice of consulting the staffs of the agricultural colleges,

which has arisen among farmers during the last few
years, conclusively shows that he does not ; that he
is, in fact, perfectly ready to avail himself of sound
advice whenever he can. Is he too conservative to

try new discoveries when brought to his notice? The
extraordinary demand for seed of the new Archer
barley quoted above, and for seed of new varieties

generally, the continuous advance in the prices of

phosphatic manures, as the result of increased demand
by farmers, the trade in Scotch and Irish seed pota-

toes, all show how ready the farmer is to try new
things. The chief danger seems to be that he tries

new things simplv because they are new, and he may
be disappointed if those who are responsible for the

new things in question have not taken pains to ascer-

tain with certainty that they are not only new but

good. Farmers arc nowadays in what may be called

a verv receptive condition. \A'itness the avidity with
which they paid extravagant prices for single tubers of

so-called new, but inadequately tested, varieties of

potatoes some years ago, and in a less degree the

extraordinary demand for seed of the much-boomed
French wheats, and the excitement about nitragin for

soil or seed inoculation. Witness, too, the almost
universal failure of the new potatoes and Frefich

wheats introduced during the boom, and the few cases

in which nitragin gave any appreciable result. The
farmer who was disappointed with his ten-guinea

tuber, his expensive French wheat, or his culture of

nitragin cannot but be disillusioned. Once bitten,

twice shy. He does not readily take advice again.

Let us, therefore, recognise that the farmers of the

country are ready to listen to us, and to try our
recommendations, and let that very fact bring home
to us a sense of our responsibility. .Ml that is new is

not, therefore, necessarilv good. Before we recom-
mend a new thing let us take pains to assure ourselves

of its goodness. To do so we must find not only that
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the new thing produces a greater return per acre, but
that the increased return is worth more than it costs

to produce, and we must also define the area or the

type of soil to which this result is applicable. This
implies in practice that each field trial should confine

itself to the investigation of only one, or, at most,
two, definite points, since five pairs of plots will be
required to settle each point ; that the experimental
results should be reviewed in the light of a thorough
knowledge of farm book-keeping, and that accurate
notes should be taken of the type of the soil, and the

area to which it extends, and of the various meteoro-
logical factors which make up the local climate. At
present we are not in possession of a sufficient know-
ledge of farm accountancy, but there is hope that this

deficiency will be removed by the work of the Insti-

tute for Research in Agricultural Economics, which has
recently been founded at O.xford by the Board of

Agriculture and the Development Commission. The
excellent example set by Hall and Russell in their
' Survey of the Soils and Agriculture of the South-
Eastern Counties," an example which is being fol-

lowed in Cambridge and elsewhere, seems likely to

result in the near future in a complete survey of the
soils of England which will make a sound scientific

basis for delimiting the areas over which the results

of manurial or variety trials are applicable.

Reviewing this branch of agricultural science, the
outlook is distinctly hopeful. New fertilisers are
coming into the market, as, for instance, the various
products made from atmospheric nitrogen. New
varieties of farm crops are being produced by the
Plant-breeding Institute at Cambridge, and elsewhere.
It is to be hoped that the work of the Agricultural
Economics Institute at Oxford will throw new light

on the interpretation of experimental results from the
accountancy standpoint. Finally, the soil surveys on
which the colleges have seriously embarked will assist

in defining the areas over which such results are
applicable. It only remains for those of us who are
responsible for the conduct of field trials to increase
the accuracy of our results, and the steady accumula-
tion of a mass of systematic and scientific knowledge
is assured. It will be the business of the advisory
staffs with which the colleges have recently been
equipped by the Board of Agriculture and the De-
velopment Commission to disseminate this knowledge
in practicable form to the farmers of this country.
One more point, and I have finished this section of

my address. I have perhaps inveighed rather strongly
against the publication of the results of single-plot
trials. I quite recognise that the publication of such
results was to a great extent forced upon those ex-
perimenters who were financed by annually renewed
grants of public money. Nowadays, however, agri-
cultural science is in a stronger position, and I venture
to hope that most public authorities which subsidise
such work are sufficiently alive to the evils attendant
on the publication of inconclusive results to agree to

continue their grants for such periods as may suffice
for the complete working out of the problem under
investigation, and to allow the final conclusions to be
published in some properly accredited agricultural
journal, where they would be readily and permanently
available to all concerned. This would in no wise
prevent their subsequent incorporation in bulletins
specially written for the use of the practical farmer.

So far I have confined my remarks to subjects of
which I presume that every member of the section has
practical experience, subjects which depend on the
measurement of the yield per unit area. These sub-
jects, however, although they have received far more
general attention than anything else, by no means
comprise the whole of agricultural science. Certain
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scientific workers have confined their efforts to the

thorough solution of specific and circumscribed pro-

blems. I propose now to ask the section to direct its

attention to some typical results which have been thus

achieved during the last twenty years.

The first of these is the development of what I may
call soil science. Twenty years ago the bacteriology of

nitrification had just been worked out by Warington
and by Winogradski. The phenomena of ammoniacal
fermentation of organic matter in the soil were also

fairly well established. The fixation of atmospheric

nitrogen by organisms symbiotic on the leguminosae

had been definitely demonstrated. Fixation of

nitrogen by free-living organisms had been sug-

gested, but was still strenuously denied by most soil

investigators. No suggestion had yet been made of

the presence in normal soils of any factor which in-

hibited crop production. The last twenty years have

seen a wonderful advance in soil science. Our know-
ledge of nitrification and ammoniacal fermentation

has been much extended. The part played by the

nodule organisms of the leguminosae has been well

worked out, has seen a newspaper boom, and a sub-

sequent collapse, from which it has not yet recovered.

But the greatest advance has been the discovery of

the part played by protozoa in the inhibition of fer-

tility.

The suggestion that ordinary soils contained a

factor which limited their fertility emanated in the

first instance from the American Bureau of Soils. The
factor was at first thought to be chemical, and its

presence was tentatively attributed to root excretion.

Certain organic substances, presumably having this

origin, have been isolated from sterile soils, and found

to retard plant growth in water-culture. It is claimed,

too, that the retardation they cause is prevented by

the presence of many ordinary manurial salts with

which they are supposed to form some kind of com-
bination.

Contributions to the subject have come from several

quarters, but whilst the suggested presence of an

inhibitory factor has been generally confirmed, its

origin as a root-excretion and its prevention by

manurial salts has not received general confirmation

outside American ofticial circles. The matter has been

strikingly cleared up by the work of Russell and

Hutchinson at Rothamsted, who observed that the

fertility of certain soils which had become sterile was
at once restored by partial sterilisation, either by

heating to a temperature below ioo° C, or by the

use of volatile antiseptics such as toluene. This ob-

servation suggested that the factor causing sterility

in these cases ~was biological in nature, that it con-

sisted, in fact, of some kind of organism inimical to

the useful fermentation bacteria, and more easily

killed than they by heat or antiseptics. After a long

series of admirable scientific investigations these

workers and their colleagues have shown that soils

contain many species of protozoa, which prey upon
the soil bacteria, whose numbers they keep within

definite limits. In certain circumstances, such,

for instance, as those existing in the soil of sewage
farms, and in the artificial soils used for the cultiva-

tion of cucumbers, tomatoes, &c., under glass, the

protozoa increase so that the bacteria are reduced

below the numbers requisite to decompose the organic

matter in the soil into substances suitable for absorp-

tion by the roots of the crop. Practical trials of

heating such soils, or subjecting them to the action

of toluene, or other volatile antiseptics, have shown
that their lost efficiency can thus be easily restored,

and the method is now rapidly spreading among the

market gardeners of the Lea Valley.

I have attempted to sketch the chief points of this
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subject with some detail in order to show that strictly

scientific work, quite outside the scope of what some
people still regard as "practical," may result in dis-

coveries which, apart from their great academic in-

terest, may at once be turned to account by the cul-

tivator. The constant renewal of expensively pre-

pared soil which becomes "sick" in the course of a

year or so is a serious item in the cost of growing
cucumbers and tomatoes. It can now be restored to

fertility by partial sterilisation at j fraction of the

cost of renewal, and considerable sums are thus saved

by the Lea Valley growers.
For my second instance of scientific work which

has given results of direct value to farmers, I must
ask to be allowed to give a short outline of the wheat-

breeding investigations of my colleague Prof. Biffen.

Even as late as fifteen years ago plant-breeding was
in the purely empirical haphazard stage. Then came
the rediscovery of Mendel's laws of heredity, which
put in the hands of breeders an entirely new weapon.
.•\bout the same time the Millers' Association created

the Home-grown Wheat Committee, of which Biffen

was a member. Through this committee he was able

to define his problem as far as the improvement of

English wheat was concerned. There appeared to be

two desiderata : (i) The production of a wheat which
would crop as well as the best standard home-grown
varieties, at the same time yielding strong grain, i.e.

grain of good milling and baking quality ; and (2) the

production of varieties of wheat resistant to yellow

rust, a disease which has been computed to decrease

the wheat crop of the world by about one-third.

The problem having been defined, samples of wheat
were collected from ever}- part of the world and sown
on small plots. From the first year's crop single

ears were picked out and grown on again. Thus
several hundred pure strains were obtained. Many
were obviously worthless. A few possessed one or

more valuable characteristics : strong grain, freedom
from rust, sturdy straw, and so on. These were used
as parents for crossing, and from the progeny two
new varieties have been grown on, thoroughly tested,

and finally put on the market. Both have succeeded,

but both have their limitations. Burgoyne's Fife,

which came from a cross between strains isolated

respectively from Canadian Red Fife and Rough
Chaff, was distributed by the Millers' .'Xssociation

after a series of about forty tests, in which it gave
an average crop of forty bushels per acre of grain,

which milled, and baked practically as well as the

best imported Canadian wheat. It is an early-ripen-

ing variety which may even be sown as a spring
wheat. It has repeatedly been awarded prizes for the

best sample of wheat at shows, but it only succeeds
in certain districts. It is widely and successfully

grown in Bedfordshire and Dorset, but has not done
well in Norfolk. The other variety. Little Joss, suc-

ceeds much more generally. In a series of twenty-
nine trials scattered between Norfolk and Shropshire,
Kent and Scotland, it gave an average of forty-four

bushels per acre, as compared with forty bushels given
by adjoining plots of Square Head's Master. It

originated from a cross between Square Head's
Master and a strain isolated from a Russian graded
wheat known as Ghirka. Its grain is the qualitv of
ordinary English wheat. It tillers exceptionally well
in spring, and is practically rust-proof. Its one draw-
back is its slow growth during the winter if sown
at all late. It has met with its greatest success in

the Fen districts, where rust is more than usually
virulent.

The importance of this work is not to be measured
onlv bv the readiness with which the seed of the new
varieties has been tried by farmers and the extent to
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which it has succeeded. The demonstration of the
inheritance of immunity to the disease known as
yellow rust, the first really aecurate contribution to

the inheritance of resistance to any kind of disease,
inspires hope that a new method has appeared for the
prevention of diseases in general.

Biffen 's work too shows the enormous value of co-

operation between the investigator and the buyer in

defining problems connected with the improvement of

agricultural produce. It is open to doubt if a com-
mittee of farmers would have been able to define the

problems of English wheat production as was done
by the Millers' Committee, and in the solution of any
problem its exact definition is half the battle. Mac-
kenzie and Marshall in their work on the " Pigmenta-
tion of Bacon Fat " and on the spaying of sows for

fattening, have found the great value of consultation
with the statYs of several large bacon factories. There
seems to be in this a general lesson that before taking
up any problem one should get into touch not only
with the producers but with the buyers, from whom
much useful information can be obtained.

I feel that Biffen's work has borne fruit in still

another direction, for which perhaps he is not alone
responsible. Twenty years ago agricultural botany
took a very subsidiary position in such agricultural

examinations as then existed. In some of the agricul-

tural teaching institutions there was no botanist, in

others the botanist was only a junior assistant. It is

largely due to the work of Biffen and the botanists at

other agricultural centres that botany is now regarded
as perhaps the most important science allied to agri-

culture.

I must here repeat that I am not attempting to

make a complete survey of all the results obtained in

the last twenty years. My object is only to pick out
some of the typical successes and failures and to

endeavour to draw from their consideration useful

lessons for the future. So far I have not referred

to the work which has been done in the nutrition of

animals, and I now propose to conclude with a short

discussion of that subject. The work on that subject

which has been carried out in Great Britain during
the last twenty years has been almost entirely confined

to practical feeding trials of various foods or mixtures
of foods, trials which have been for the most part

inconclusive.

It has been shown recently Ihat if a number of

animals in store condition are put on a fattening diet,

at the end of a feeding period of twelve to twenty
weeks about half of them will show live-weight in-

creases differing by about 14 per cent, from the
average live-weight increase of the whole lot. In
other words, the probable error of the live-weight

increase of a single fattening ox or sheep is 14 per

cent, of the live-weight increase. This being so, it is

obvious that very large numbers of animals must be
employed in any feeding experiment which is de-

signed to compare the feeding value of two rations

with reasonable accuracy. For instance, to measure
a difference of 10 per cent, it is necessary to reduce

the probable error to 3 per cent, in order that the

10 per cent, difference may have a certainty of thirty

to one. To achieve this, twenty-five animals must be
fed on each ration. Those conversant with the

numerous reports of feeding trials which have been
published in the last twenty years will agree that in

very few cases have such numbers been used. We
must admit then that many of the feeding trials

which have been carried out can lay no claim to

I accuracy. Nevertheless, they have served a very

useful purpose. From time to time new articles of

food come on the market, and are viewed with sus-

picion by the farmers. These have been included in
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feeding trials and found to be safe or otherwise, a

piece of most useful information. Thus, for instance,

Bombay cotton cake, when first put on the market,
was thought to be dangerous on account of its woolly

appearance. It was tried, however, by several of the

agricultural colleges and found to be quite harmless to

cattle, its composition is practically the same as

that of Egyptian cotton cake, and it now makes on
the market practically the same price.

Soya-bean cake is another instance of a new food

which has been similarly tested, and found to be safe

for cattle if used in rather small quantities and mixed
with cotton cake. The price is now rapidly rising to

that indicated by its analysis. Work of this kind is,

and always will be, most useful. Trials with few
animals, whilst they cannot measure accurately the

feeding value of a new food, are quite good enough to

demonstrate its general properties, and its price will

then gradually settle itself as the food gets known.
Turning to the more strictly scientific aspects of

animal nutrition, entirely new ideas havo arisen during
the last twenty years. I propose to discuss these

shortly, beginning with the proteins. Twenty years

ago the generally accepted view of the r6\e of

proteins in nutrition was that the proteins in-

gested were transformed in the stomach and gut
into peptones, and absorbed as such without further

change. Splitting into crystalline products, such as
leucin and tyrosin, was thought only to take place

when the supply of ingested protein exceeded the

demand, and peptones remained in the gut for some
time unabsorbed. It is now generally agreed that

ingested protein is normally split into crystalline pro-

ducts which are separately absorbed from the gut, and
built up again into the various proteins required by
the animal. If the ingested protein does not yield a
mixture of crystalline products in the right propor-
tions to build up the proteins required, those crystalline

products which are in excess are further cha.nged and
excreted. If the mixture contains none of one of the

products required by the animal, then life cannot be
maintained. This has been actually demonstrated in

the case of zein, one of the proteins of maize, which
contains no tryptophane. The addition of a trace of

tryptophane to a diet, in which zein was the only

protein, markedly increased the survival period of

mice.

The adoption of this view emphasises the importance
of a knowledge of the composition of the proteins,

and especially of a quantitative knowledge of their

splitting products, and much work is being directed

to this subject in Germany, in .America, and more
recently in Cambridge as a result of the creation there

of an institute for research in animal nutrition by the
Board of Agriculture and the Development Commis-
sion. This work is expected ultimately to provide a

scientific basis for the compounding of rations, the
idea being to combine foods the proteins of which
are, so to speak, complementary to each other, one
giving on digestion much of the products of which
the other gives little. Meantime, it is desirable that
information should be collected as to mixtures of foods
which are particularly successful or the reverse.

Here the question arises, for what purpose does the
animal require a peculiarly complicated substance like

tryptophane? The natural suggestion seems to be
that the tryptophane grouping is required for the
building up of animal proteins. It has also been sug-
gested that such substances are required for the
formation of hormones, the active principles of the
internal secretions the importance of which in the
animal economy has received such ample demonstra-
tion in recent years. The importance of even mere
traces of various substances in the animal economy
is another quite recent conception. Thu:: it has been
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shown, both in Cambridge and in .America, that young
animals fail to grow on a diet of carefully purified
casein, starch, fat, and ash, although they will remain
alive for long periods. In animals on such a diet,

however, normal growth is at once started by the
addition of a few drops of milk or meat juice, or a
trace of yeast, or other fresh animal or vegetable
matter. The amount added is far too small to affect

the actual nutritive value of the diet. Its effect can
only be due to the presence of a trace of some sub-
stance which acts, so to speak, as the hormone of
growth. The search for such a substance is now-
being actively prosecuted. Its discovery will be of
the greatest scientific and practical interest.

Evidently new ideas are not lacking amongst those
who are engaged in investigating the r6\e of the
proteins and their splitting products in the animal
economy. But of more immediate practical interest

is the question of the amount of protein required by
animals under various conditions. It is obviously im-
possible to fi.K. this amount with any great accuracy,
since proteins differ so widely in composition, but
from many experiments, in which a nitrogen balance
between the ingesta and the excreta was made, it

appears that oxen remain in nitrogenous equilibrium
on a ration containing about one pound of protein
per 1000 lb. live-weight per day. .All the British ex-

periments of a more practical nature have been re-

calculated on a systematic basis by Ingle, and tabulated
in the Journal of the Highland and .Agricultural

Society. From them it appears that increase of pro-

tein in the ration, beyond somewhere between one and
a half and two pounds per looo lb. live-weight per
day of digestible protein, ceases to have any direct

influence on increase in live-weight.
We may fairly conclude, then, that about two

pounds of proteins per looo lb. live-weight per day is

sufficient for a fattening ox. This amount is re-

peatedly exceeded in most of the districts where beef

production is a staple industry, the idea being to

produce farmyard manure rich in nitrogen. The
economy of this method of augmenting the fertility of

the land is very doubtful. The question is one of those

for the solution of w'hich a combination of accurate

experiment and modern accountancy is required.

Protein is the most expensive constituent of an
animal's dietary. If the scientific investigator, from
a study of the quantitative composition of the proteins

of the common farm foods, and the economist, from
careful dissection of farm accounts, can fix an
authoritative standard for the amounts of protein

required per looo lb. live-weight per day for various

types of animals, a great step will have been made
towards making mutton and beef production profitable

apart from corn-growing.
For many years it has been recognised that an

animal requires not only so much protein per day,

but a certain quota of energy, and many attempts

have been made to express this fact in intelligible

terms. Most of them have taken as basis the expres-

sion of the value of all the constituents of the diet in

terms of starch, the sum of all the values being called

the starch equivalent. This term is used by various

writers in so many different senses that confusion has

often arisen, and this has militated against its

general acceptance. Perhaps the most usual sense in

which the term is used is that in which it means the

sum of the digestible protein multiplied by a factor

(usually 94) plus the digestible fat multiDlied bv a

factor (usuallv 2\), plus the digestible carbohydrates.

This, however, gives misleading values which are too

high in concentrated foods and too low in bulky

foods, the discrepancy being due to the larger pro-

portion of the energy of the bulky foods which is

used up in the much greater work of digestion which
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they require. Kellner and his school have devised a
method which measures the starch equivalent by ex-
periment, a much more satisfactory and practical
method than any system which depends purely on
calculation.

An animal or a number of animals are kept on a
maintenance diet so that their weight remains con-
stant. To this diet is added a known weight of
starch, and the increase in weight observed. The
animal or animals are then placed again on the same
maintenance diet for some time, and then a known
weight of the food to be tested is added, and the
increase in weight again observed. The data thus
obtained indicate that so many pounds of starch pro-
duce as much increase in live-weight as so many
pounds of the food under e.xperiment, from
which it is easy to calculate how many pounds
of starch are actually required to produce as
much increase in live-weight as loo lb. of the food
under experiment. The starch equivalent thus found
expresses an experimentally determined fact which is
of immediate practical value in arranging a dietary,
its value, however, depending on the accuracy with
which it has been determined. Kellner and his col-
leagues have thus determined the starch equivalents
of all the commonly used foods. Their values for
concentrated foods, and other foods commonly used
in Germany, have been determined with considerable
accuracy, and with the method which has also been
devised for defining the relation between the experi-
mentally determined equivalent and the equivalent
calculated from the analysis by means of a formula,
they form by far the most trustworthy basis for
arranging a feeding ration including such kinds of
foods.

But_ roots, which form the staple of the diet of
fattening animals in Great Britain, are not used on
the same scale in Germany, and Kellner 's starch
equivalents for roots have not been determined with
sufficient accuracy or under suitable conditions to
warrant their use for arranging diets under our
conditions.

This, and the fact that the term starch equivalent
is so widely misunderstood, is no doubt the reason
why the Kellner equivalent has not been more
generally accepted in Great Britain. An advance will
be made in the practice of feeding as soon as the
starch equivalent of roots has been accurately deter-
mined under our conditions, when the Kellner' equiva-
lents will no doubt come into general use.

I have now reached the end of my survey. I recog-
nise that it is very incomplete, and that I have been
compelled to neglect whole subjects in which important
work has been done. I venture to hope, however,
that my words have not been altogether unprofitable.'
It is somewhat difficult to summarise what is in
itself really nothing but a summary. Perhaps, how-
ever, I may be allowed to point out once more what
appears to me to be the moral of the last twenty
years of work in agricultural science.
The many practical field and feeding tests carried

out all over the country have demonstrated several
very striking results ; but, if thev are to be continued
with profit, more trouble must be taken to insure
accuracy. Farmers are ready to listen. It behoves
us more than ever to found what we tell them on
accurate results.

Besides such practical trials, however, much has
been done in the way of individual scientific work.
The results thus obtained, as, for instance, Russell
and Hutchinson's partial sterilisation of soils, Biffen's
new wheats, and Beaven's pure .Archer barley, are of
practical value to the farmer as immediate as the
most practical field trial, and of far wider application.
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UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Oxford.—The Herbert Spencer lecture will be
delivered by Prof. C. Lloyd Morgan, F.R.S., pro-,

fessor of psychology in the University of Bristol, on
Frida)', November 7. The subject of the lecture will

be:
—"Spencer's Philosophy of Science."

Dr. O. W. Richardson, F.R.S., professor of

physics in Princeton University, New Jersey, has been
appointed as from January i next to the Wheatstone
chair of physics at King's College, London, in suc-

cession to Prof. C. G. Barkla, F.R.S.

Mrs. W. Bayard Cutting and her children hav.

(says Science) given 40,000/. to Columbia Universit\

for a fund in memory of the late W. Bayard Cutting,
who served as trustee of the Llniversity from 1880 until

his death, in 1912. The income of this fund is to be
applied to the maintenance of travelling fellowships,

open to graduate students of distinction in letters,

science, law, and medicine or engineering.

Students who are working privrately with thi-

object of graduating in the University of London will

welcome the " London University Guide and Univer-
sity Correspondence College Calendar, 1914," pub-
lished by the University Correspondence College, Lon-
don, and distributed gratuitously. The first part of

the volume constitutes the guide, and contains the
regulations for the examinations leading to the vari-

ous degrees to be held by the University of London
in 1914 and 1915. The calendar, 1913-14, which
completes the volume, gives particulars of the facili-

ties offered by the University Correspondence College
to students who desire assistance in their work
through the post.

A VERY useful form of pocket diary, which covers
the academic year beginning with October, 1913,
instead of commencing with January in the usual
way, has been published by the Cambridge University
Press. Though concerned more particularly with
events in the work of the University of Cambridge,
the diary will appeal to all whose work is in connec-
tion with colleges or schools. The diary is published
in three forms, at is. net, 2s. net, and 2S. 6i. net re-

spectively. From the same source we have received
"The Cambridge Diary for the Academical Year
1913-14," in block form. Each sheet contains seven
days, and ample space is provided for manuscript
notes of engagements. The price of this diary is is.

net.

The establishment of new universities in Germany
was one of the chief topics of discussion at the recent
congress of German university teachers held at Stras-
burg. The movement was strongly opposed in a re-

port presented by Prof. Biicher, of Leipzig. Accord-
ing to this, many corporations, with the encourage-
ment of the Ministry are endeavouring to raise the
status of existing institutions to that of university
rank. The preponderance of government in such in-

stitutions would be municipal, and consequently uni-
versity independence would be endangered, and, in

addition, a high academic standard would not be
maintained. Overcrowding of the existing universi-
ties was advanced as an argument in favour of the
creation of new institutions, but the organisation of
such universities as those of Berlin and Leipzig enabled
them to deal with large numbers without any detri-
ment to the teaching. Prof. Kaufmann, of Breslau,
remarked that quite 40 per cent, of the students were
unsuited for an academic training, and the creation
of new institutions would in no way relieve over-
crowding at the older universities, but simplv increase
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the total number of students. Many teachers, how-

ever were strongly in favour of the movement, con-

tending that the establishment of universities m the

large industrial and commercial centres was an essential

and necessary element in modern conditions of life,

it was a movement which should be strenuously sup-

ported. Side by side with this question arose that of

the standard required for the doctorate. The congress

considered it should be made imperative for all univer-

sities to demand a thesis embodying independent and

original research work from the candidate.

The second annual report of the King Edward VII.

British-German Foundation states that there is an

increase in the expenditure, due to a larger number

of cases assisted, and to the fact that several of the

permanent allowances have been raised. We learn

from The Times that in accordance with the terms

of the trust deed, which provides for an annual joint

sitting of the two sections of the foundation, alter-

nately in England and Germany, the first joint con-

ference was held last September, at Sir Ernest Cassel's

residence in London. The question of the best way

of employing the surplus funds was discussed, and

it was agreed finally to adopt the follow^ing resolu-

tion :

—"That a certain proportion of the surplus

funds of the German section be employed in enabling

British subjects to attend or visit universities, schools,

institutes, or business establishments in Germany, or

to reside in Germany, and that a certain proportion

of the surplus funds of the British section be employed

in enabling Germans to attend or visit universities,

schools, institutes, or business establishments in the

United Kingdom, or to reside in the United King-

dom." It is hoped that this scheme will serve to

assist students who are not possessed of the necessary

means in pursuing a course of studies abroad, and

give them an insight into the customs and character

of the German people, affording them an opportunity

of making lasting friendships with Germans, and
thus help in promoting a good understanding between

the two nations. The second joint conference of the

two sections was held in Berlin on October 25. Its

main object was to discuss the merits of the scheme
of studentships and the desirability of continuing it.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, October 20.—M. F. Guyon in

the chair.—Pierre Termier : The Ai excursion of the

twelfth International Geological Congress : the

Appalachian region of Canada.—R. Lepine and M.
Boulud : The presence, in the vascular walls, of a fer-

ment setting free a reducing sugar at the expense

of the virtual sugar of the blood, and capable of

hydrolysing phloridzin. These experiments show that

llie vascular walls possess a new function, hitherto

ascribed to the liver alone.—L^on Lichtenstein : Some
applications of the notions of functions of an infinity

of variables in the calculus of variations.—Francois

Lukacs : Laplace's series.—Pierre Idrac : Experimental

researches on the vol filani. Photographic experi-

ments with small balloons show that in places where

birds are capable of hovering flight there is an ascend-

ing current of air with velocities of the order of

-, to 4 metres per second. This corresponds to the

magnitude of the velocity of air currents in the vol

plane of an aijroplane.—R. Fortrat : An abnormal Zee-

man phenomenon with the sodium doublet, x = 2S53.

The use of a ferro-cobalt electromagnet, made according

to the indications of P. Weiss, enabled the author to

place an ordinary spark in a field of 49400 Gauss.

The experimental results obtained agree closely with

the theory of Voigt.—Raoul Dupuy : Functional arte-
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rial hvpertcnsions. Pseudo-arterio-sclerosis. A dis-

cussion of the means of differentiating arteno-sclerosis

from functional hypertension.-P. Chausse : The path

of penetration of the tuberculous virus in the calt ana

the tuberculigenic power of cow's milk. Inhalation

is the usual mode of tuberculous infection in the young

calf- intra-uterine infection must also be taken into

consideration, since the latter furnishes an important

proportion of the graver cases. Although the calf is

much more exposed than the adult animal to infection

through the alimentary canal, this is relatively the

least important mode of infection. The milk of the

cow is not the cause of infection of the calf to any great

extent —J Danysz : The use of some new medicinal

combinations in the treatment of trypanosomiasis. A
compound obtained by the action of silver nitrate upon

arsenobenzene, was found capable of sterilising the

blood of rabbits infected with Surra by a single injec-

tion Trypanosoma rhodesiense was more resistant

but succumbed to a mixture of the above reagent with

trypan red.—Jules Amar : The physiological effects of

work and the degree of fatigue.—R. Anthony: The

experimental study of the factors determining the

cranial morphology of mammals deprived of teeth.—

J.
Chaine : The tlots of the Termites.—M. Lemoigne :

The butvkne-glycollic fermentation of glucose by

staphylococci.—Lucien Mayet and Jean Pissot ; The

discovery of the engraved bone of a mammoth show-

ing a human figure, in the upper Aurignacian layer

of La Colombiere, near Poncin. The drawing de-

scribed would appear to be the first engraving of man

of the middle Quaternary epoch.—Jean Boussac : The

geological constitution of Haute-Tarentaise.—F.

Dienert : Remarks concerning some experiments with

fluorescin.
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LANTERN SLIDES.
Large Stock for Sale or Hire of

NATURE PHOTOGRAPHS.
British Birds, Flowers, and Insects.

GEOLOGICAL PHOTOGRAPHS.
Scenery—Specimens—Photomicrographs.

ASTRONOMY.
Slides made to order from Negatives, Prints,

Drrin-ini/n, dc. Prompt Deliveries.

FLATTERS & GARNETT, LTD.,
309 Oxford Road CS';!;:'!;,-^), Manchester.

Sales b^ Huction.
STEVENS' AUCTION ROOMS. EsTD. 1760.

A Sale by Auction is held EVERY FRIDAY
Bt ia.30, which affords first-cta<;s opportunities for the disposal oi

parchase of SCIENTIFIC AND ELECTRICAL APPARATUS,
Microscopes and Accessories, Surveying Instruments, Photographic
Cameras and Lenses, Lathes and Toots, Cinematographs and Films,

and Miscellaneous Property.
Catalogues and terms for selling will be forwarded on application to

IVI>*. J. C. S'TE'VESlSrS,
38 KING STREET, COVENT GARDEN, LONDON. W.C.

ROCK SECTIONS FOR THE MICROSCOPE
New List of over 600 well cut Rock and Mineral
Sections now ready, post free from

JAMES R. GREGORY G CO.,
Mineralogists, Oc,

139 FULHAM ROAD, SOUTH KENSINGTON, S.W.
Teleerams: " Meleoriles. I.ondnn.' Telephone: 2841 Western,

LIVING SPECIMENS FOR
THE MICROSCOPE.

Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospbzrium,
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UNIVERSITY OF LONDON.
NOTICE !S HEREBY GIVEN that the Senate is about to proceec

to elect Examiners in the following departments for the year igt^-is.

Full patticulars of the remuneration of each Examinership can b<

obtained on application to the Principal.

A.—FOR EXAMINATION'S ABOVE THE MATRICULATION.
Faculty of Arts and Faculty of Science, Sept., 1914

—

Aug., 1915.

One :
Vt'terinary Pathology.
Veterinary Physiology.

, English.
Pedagogy.

One in Sociology (also Faculty
Economics).

Faculty of Engineering.
One in Engineering (inchiding Theory of Machine!? and of Structures,

Strength of Materials, Surveying, Hydraulic-:, and Theory of Heat
Engines) for 1914.

Faculty of Economics, Sept., 1914— Aug., 1915.

One in Economics. I One iin Sociology (also Faculty of
One in Statistics. \ Arts).

B.—FOR THE INTERMEDIATE EXAMINATION, FINAL
EXAMINATION, OR BOTH EXAMINATIONS.

Faculty op Arts and Faculty of Science, 1914

—

Aug., 1915.

F/iv

Candida send in their names to the Principal, with any attes-

tation of their qualifications they may think desirable, on or before
SATURDAY. NOVEMBER 29. (Ft is particularly desired by the Senate

' that no application of any kind be made to its individual Members.)

1/ testimonials are suhmitted^ three copies at least oj each should be
sent. Original testimonials should not be Jorwarded in any case. 1/
more than one Examinership is applied /or, a separate complete applica-
tion, with copies 0/ testimonials, if any, must Be orwarded in respect 0/
.each.

THIS IS TO GIVE NOTICE that the Senate will shortly proceed to
elect Examiners in the following subjects for the year 1914-15.

The Examiners appointed may be called upon to take part in the Exam-
ination of both Internal and External Siudents. Full particulars of the
remuneration of each Examinership can be obtained on application to the
Principal.

HIGHER EXAMINATIONS FOR MEDICAL DEGREES.
EXAMINERSHIPS. PRESENT EXAMINERS.

rNorman Da'ton, M.D., F.R.C P.
Humphiy D;*vy Rolleslon, M.A., M.D.,

..\ B.C . F.R.C. P.
\V. B. Warrington, M D., Ch.B., F.R.C.P.

v. Vacant.
(Henry Russell Andrews. M.D., B.S.,

Two in Obstetric Medicine ...\ M.R.C.P.
\^ Vacant.

f Prof. Robert Muir, M.A., M.D., F.R.S.
- \ Vacant.

rFrtfd^ric F. Burghard, M.D., M.S.,

I William F.Haslam, M.B., Ch.B.. F.R.C S.
"^1 Henry Beiham Robinson, M.D., M.S.

F.R.C.S.
V Vacant.

J Prof. F. M. Sandwith, M.D., F.R.CP."
( Vacant.

:-eligibIe, ana intend to offer them-

1 Medic,

Two irt Pathology

Four in Surgery

Two in Tropical Media

The Examiners above named ;

selves for i

N.B.—Atte drawn to the provision of Statute 124, whereby the
Senate is required, if practicable, to appoint at least one Examiner who
is not a Teacher of the University.

Candidates must send in their names to the Principal, with any attes-

tation of their qualifications they may think desirable, on or before
MONDAY, DECEMBER 15. (It is particularly desired by the Senate
that no application of any kind be made to its individual Members.)

// testimonials are submitted, three copies at least of each should be
sent. Origiftal testimonials should not be forwarded in any case. 1/
more than one Examinership is applied far, a separate complete applica-
tion, ivith copies 0/ testimonials, if any, must be /orivarded in respect

0/ each.

University of London, By Order of the Senate.
South Kensington, S.W., HENRY A. MIERS,

November, 1913. Principal.

UNIVERSITY OF GLASGOW.
ADDITIONAL EXAMINERSHIPS.

The University Court of the University of Glasgow will shortly proceed
to appoint ADDITIONAL DEGREE EXAMINERS in each of the
subjects named :

—

Classics (including Greek and Roman History), Mathematics ftwo
Examiners), Natural Philosophy (two Examiners—one with a knowledge
of practical applications of Physics to Engineering, &c., and both qualified
to examine in Mathematical and Experimental Physics), Botany, Chemistry
and Anatomy ; one Examiner for the subjects ot Scots, Civil and
Mercantile Law ; one Examiner for the subjects of Jurisprudence, Public
and Private International Law and Constitutional Law and History ; and
one Examiner for the subjects of Conveyancing and Forensic Medicine.

Particulars of-ihe duties, emoluments, &c., may be had on application to
the Secretary of the University Court.

University of Glasgow,
October, 1913-

BIRKBECK COLLEGE,
BREAMS BUILDINGS. CHANCKRV LANE, E.C.

Principal : G. Armitage-Smith, M.A., D.Lit.

COURSES OF STUDV (Day and Evening) for the Degrees of the
UNIVERSITY OK LONDON in ihe

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURS)

under RECOGNISED TEACHERS of Ihe University.

SCIENCE.—Chemistry, Physics, Mathematics (Pure and
Applied), Botany, Zoology. Geology and Mineralogy.

ARTS.—Latin, Greeli, English, French, German, Italian,

History, Geography, Logic, Economics, Mathematics (Pure
and Applied).

Bvenlag Courses for the Degrees in Ecoaomlcs aad Law.

£10 10s.
iiomics. £5 5S.

POST-GRADUATE AND RESEARCH WORK.
Prospectuses post free, Calendar -i,d. (by post sd.)/n'm the Secretary.

SOUTH-WESTERN POLYTECHNIC INSTITUTE,

M,\NRESA ROAD, CHELSEA, .S.W.

Day Courses under recognised Teachers in Preparation for
London University Degrees in ivieehanical and Electrlea
Engineering, in Chemistry, Physics and Natural Science;
and Technical Courses arranged to extend over Three Years
and Prepare for Engineering, Electrical, Chemical and

Metallurgical Professions. Session Fee. ^dClS.
Evening Courses in all Departments :—

Malhemaiics—*I. Listfr, A.R.C.S., "T. G. Strain. M.A.; Physirs—
*S. SkinniiR. M.A.. '1.. LowNDS, B.Sc, Ph.D., 'V. W. Jokdan, B.Sc. ;

Chemistry— -J- H. Coleman, A.K.C.S., *J. C. Ckockkk, M.A., D.Sc
,

and "F. H. Lowe, M.Sc. ; Botany—'H. B Lacey, S. E. Chandler,
D.Sc, and 'W. Rushton, A R.C.S , D.l.C. ; Geology-'A. J. Maslen,
F.G.S., F.L.S. ; Human Physiology— E. L. Kennawav, M.A., M.D. ;

Zoology—•;. T. Cunningham. M.A. ; Engineering—"W. Campbell
Houston, B.Sc, A.M.! C.E., 'V. C. Daviks, B.Sc, and H. Aughtib ;

Electrical Engineering-'A. J. Makower, M.A.. "B. H. Morphy, and
U. A. OSCHWALD, B.A.

"Recognised Teacher of Ihe University of London.

Prospectus from the Secretary, post free, ^ti. ; at the Office, id.

lelephone: Soo W«iern. SIDNRV SKINNER, M.A., Principal.

BATTERSEA POLYTECHNIC, S.W.
CHEMICAL DEPARTMENT.

Head of Department J. Wilson, M.Sc. F.LC.
PHYSICAL CHEMISTRY.-E. B. R. Pridfaox, M.A., D.Sc.

First Year's Course— Lecture and Laboratory— Friday evenings, 7.15 to

9.45 (October to May). Fee \os.

SYLLABUS : The Gas Laws, Kinetic Theory, The.mochemislry, Solu-
tions, Gas Reactions, Phase Rule, Electrochemistry, Chemical Kinetics.
Second Year's Course for Honours B.Sc.—Lectures and Laboratory

—

Monday evenings, 7.15 to g.45 (Octob-^r to May). Fee loj.

SYLLABUS ; App'ications of Thermodynamics to Homogeneous and
Heterogeneous Equilibria, a systematic review of the elements for the peri-
odic and physicoc'iemical standpoints, with reference also to the colloidal
stale, theories of valency, and stiucture and radio active transformations.
ADVANCED BACTERIiiLOGY — J. H. Johnston, M.Sc, F I.C.
Wednesday or Thursday evenings (Oct. to March). 7.15 109.45. Fee 12s. 6ci.

SYLLABUS: Organisms of Commercial Importance, Chemical Action
of Bacteria, Study of Toxins, Agglutination. Vaccine Preparations.

DYEING —F. W. Walker.
Second Year Course—Tuesdays, 7.15 to 9.4';, 10 Meetings, commencing

Tuesday, November ir, 1913. Fee 5J.

First Year Course (D>eing and Cleaning). Thursday, 7.15 to 9.45. 15
Meetings, commencii g Thursday, November 13, 1913. Fee js. 6d.

For further details see Sectional Calendar, irf., post free srf.

CITY OF LONDON COLLEGE.
AOTINC IN COKJUHCTION WITH THE LONDON CHAMBER OF COMMERCE.

WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.O.
iNear Moorgate and Liverpool Street StatlODi).

Principal: SIDNEY HUMPHRIES, B. A., LL.B. (Cantab.)

EVENING CLASSES IN SCIENCE.
Well-equipped LABORATORIES for Practical Work in

CHEMISTRY, BOTANY, GEOLOGY.
Special Coui

are also held i

An Studio. All Cla

for Pharmaceutical and other examinations. Classes
Commercial Subjects, in Languages, and Literature.

open to both sexes.

DAY SCHOOLOFCOMMERCE. Preparation for a COMMERCIAL
or BUSINESS career.

Prospectuses, and all other information, gratis on application.

DAVID SAVAGE, Secretary.
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GERMAN SCHOOL CHEMISTRY.
Methodik des chemischen Unterrichts. By Dr.

Karl Scheid. Pp. xv + 448. (Leipzig : Quelle

und Meyer, 1913.) Price 20 marks.

EDUCATIONAL restlessness, so characteristic

of the times in England, prevails to a

scarcely less degree in the country to which we

are so often directed to turn for pedagogic inspira-

tion ; and the agitation about methods of teaching

science is not the least remarkable example of the

contemporary stir in the educational world of

Germany.

The present volume is the fourth of a series

constituting a handbook of scientific and mathe-

matical instruction issued under the editorship of

Dr. J. Norrenburg, and is written by a professor

of the Realgymnasium mit Oberrealschule at

Freiburg in Breisgau. " Knapp und einfach in der

Form," it is declared to be by the editor;

" Knapp " it may be by Teutonic standards, but it

extends to about 450 large pages, and it "grinds

exceeding small," as books on Methodik are apt

to do in every language. However, the work is

of much interest, and to a large degree readable.

It refers to German boys' schools, and the

terminology of the German system, with its slight

and subtle variations, presents some difficulty to

the English reader.

The first or general part of the book gives an

account of the history of chemistry teaching in

German schools, a description of its present

condition, and of the various recommendations and

criticisms that have been made by scientific,

medical, or industrial authorities. The general

educational principles involved in science teaching

are discussed at considerable length with a great

deal of division and sub-division. The second or

special part of the book gives the outline of a

suggested course of school chemistry.

The chief impression produced by reading this

account of German school science is the comfort-

able one that we in England are well in advance

of Germany in our attempts to make science

worthy of its place in the school curriculum. It

is somewhat remarkable that a German writer

should have paid such little attention to what has

been going on in other countries. There is a

eulogistic reference to Faraday's "Chemistry of a

Candle," but no allusion to the very great work
that has been done in England during the last

twenty-five years towards improving school

science.

The difficulties recounted by Dr. Scheid, the

imsatisfactoriness of the traditional methods, and

NO. 2297, VOL. 92]

the obstacles to reform, are very much the same

as we have known here. There has been a strong

academic prejudice against the intrusion of science

into the school curriculum ; the science that has

been taught has been diluted university science

administered dogmatically ; sciences have been

artificially severed ; they have been detached from

living nature and from human interests ; they have

resulted in a thing of shreds and patches that has

been of no account for any terrestrial or celestial

purpose. Against all this a rebellion has been

fermenting ; the demonstration is condemned ;
the

pupils are to work in laboratories; they are to

be put into the position of discovering rather than

of being told; things, in fact, are moving as they

have moved here, but they have not moved so fast.

There are many wise things said in the book,

which, if they are not new, are the things that

need to be said again and again. Dr. Scheid

insists, for example, that the school teacher must

remember that he has not got a collection of

prospective chemists before him ; that the method

of teaching is more important than the range of

matter; that every occasion must be taken to

connect school teaching with the realities of life

and industry ; that the artificial tendency, not

imposed by nature, between natural history and

the exact sciences must disappear, if the realistic

(i.e. modern) schools are to be true educational

institutions in a thorough cultural sense. Only

then will the Ober-realschulen and Realgymnasien

be in a position to give a scientific education

equivalent to the humanistic one. The distribu-

tion of different branches of science to different

teachers, the severance of physics from chemistry,

are deprecated. Chemistry dissociated from

physics, says the author, is resolved into a mosaic

of details. Boyle, Dalton, and Davy were

chemists and physicists in one person.

The course of chemistry outlined by Dr. Scheid

is not quite like those which have supplanted the

old academic courses that prevailed in this coun-

try. He begins with limestone, and makes it

the object of some fundamental observations,

partly quantitative, passing then to air and com-

bustion. Sulphur and sulphuric acid lead to

hydrogen, and then comes water. Flame, salt,

and hydrochloric acid, quantitative experiments on

the laws of combination, carbon and carbon

dioxide, carbonates, nitrogen compounds, phos-

phorus, silicon, and the heavy metals—these com-

plete the topics of the lower course. The higher

is more like the traditional systematic course.

Proposals for the treatment of organic chemistry

begin with alcohol, and include a restricted list of

the substances and topics related more especially

to everyday life.

L
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Whilst the course suggested is in many respects

interesting, and no doubt a great improvement

on much that has prevailed, it does not seem to

be better than many that are now being followed

in this country.

It is well known that the prominent position

taken by Germany in chemical science is in no

degree due to the quantity or quality of the

chemistry in its schools. We still hear, indeed,

from time to time, of the pronouncement made a

score of years ago by a group of eminent German
chemists to the effect that a classical education

was to be preferred above all else as a prepara-

tion for the serious study of science. This pro-

nouncement is akin to many that are heard in

the world of education, and is of the nature of

those half-truths which are so particularly mis-

chievous. Just as in this country, so long as

modern studies were disdained and were the resort

of the less intellectually gifted, and so long as

modern studies were being taught on a vicious

model, ancient studies might well seem to be the

best preparation for every kind of higher training.

It will be interesting to see the face of German
education when Dr. Scheid and his coadjutors

have achieved their reform of its school science.

Meanwhile it matters much less in Germany than

here whether school science is good or bad, for

in Germany there is plenty of education, and of

good education, of some kind ; there is a sincere

belief in it ; there is a sincere belief in science

;

and there are plenty of men sufficiently well

trained to keep the country eminent in science

and pre-eminent in the application of scientific

knowledge to the welfare of the State.

Arthur Smithells.

ZOOLOGICAL BIBLIOGRAPHIES AND
CATALOGUES.

(i) Catalogue of the Books, Manuscripts, Maps,
and Drawings in the British Museum {Natural

History). Vol. iv., P—SN. Pp. 1 495-1956.
(London : British Museum (Natural History)

;

Longmans, Green and Co., 1913.)

(2) A Bibliography of the Tunicata, 1469-1910. By
John Hopkinson. Pp. xii+288. (London: The
Ray Society; Dulau and Co., Ltd., 1913.) Price

155. net.

(3) Catalogue of the NoctuidcB in the Collection

of the British Museum. By Sir G. F. Hampson.
Plates cxcii-ccxxi. (London : British Museum
(Natural History); Longmans, Green and Co.,

1913-)

(4) Catalogue of the Ungulate Mammals in the

British Museum (Natural History). Vol. 1,

.A.rtiodactyla, Family Bovidae, Subfamilies
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Bovinae to Ovibovinae. By R. Lydekker, F.R.S.

Pp. xvii + 249. (London : British Museum
(Natural History); Longmans, Green and Co.,

1913-)

THE Bri

contirinues to issue at frequent intervals

a series of extremely useful catalogues, guides to

the collections, or other valuable volumes. Not the

least welcome of these to workers in the museum,
although probably not of general interest to the

public, is the " Catalogue of the Books, Manu-
scripts, Maps, and Drawings." This, under the

superintendence of Mr. B. B. Woodward, the

librarian, is still in course of completion, and

vol. iv. now lies before us. Starting at P, it brings

the entries under authors' names down to SN.
We learn from the director's preface that the first

sheet was passed for press in October, igio, and

the issue of this volume marks a distinct advance

in cataloguing a library, the value and richness of

which is probably known to very few of the

public.

(2) A catalogue of a very different nature is Mr.

John Hopkinson 's "Bibliography of the Tuni-

cata," from 1469-1910, compiled for the Ray
Society. This was commenced for the private use

of its author in connection with the publication

by the Ray Society of the late Messrs. Alder and

Hancock's " British Tunicata." During the course

of its completion it was found to contain so many
references not in any previous bibliography that

it appeared to Mr. Hopkinson that if printed it

might be useful to others—a surmise which we
expect will prove correct, as the bibliography,

which must have involved immense labour, has

been very carefully prepared.

(3) A second volume issued by the British

Museum contains plates 192-221 of Sir George
Hampson's "Catalogue of the Noctuidae." In this

a large number of species are illustrated, the work
having been carefully executed by Messrs. West,

Newman and Co. The colours have been very

well reproduced ; each species is named, and a

reference given to its habitat and the page on

which it is described.

(4) The first volume of Mr. R. Lydekker 's

"Catalogue of the Ungulate Mammals" deals

with the cattle, sheep, goats, chamois, takin,

and musk-oxen. Owing to the large size of

most of the species and the relatively small

number of specimens available, the work is written

on lines different from those governing other cata-

lotrues. Real systematic detail and thorough con-

ciseness of description cannot be attained until a

much larger series of specimens can lie accumu-
lated. Instead, although the principle of priority

in scientific nomenclature has been adhered to, an
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attempt has been made to render the descriptions

as little obtuse as possible, so that they may be

of interest to sportsmen as well as to scientific

naturalists, to the former of whom the Ungulates

are of special interest.

Recent minute study and careful comparison of

specimens has led to such multiplication of species

that new arrangements of them are unavoidable.

In most modern works an attempt is made to

group the known forms by instituting new and

narrower genera which are often identical with

old-time species. Mr. Lydekker attempts to attain

the same end by classing nearly-related forms as

races of a single species. We are not sure that

we approve of this method, which involves a

greater use of trinomials, where binomials would

often suffice, and is, we think, a hopeless struggle

against modern tendencies. In the case of the

musk-oxen this practice gains nothing; nor does

it seem a great advantage to grade all the sheep

inhabiting the North American continent as sub-

species of Ovis canadensis. In other respects we
have nothing but praise for a work which will

certainly be valued by those for whom it is in-

tended.

THE SCIENCE OF FORESTRY.
( 1

)

The Theory and Practice of Working Plans

(Forest Organisation). By Prof. A. B. Reck-
nagel. Pp. xii + 235 + 6 plates. (New York:
John Wiley and Sons ; London : Chapman and

Hall, Ltd., 1913.) Price 8s. 6d. net.

(2) The Important Timber Trees of the United

States: A Manual of Practical Forestry. By
S. B. Elliott. Pp. xix +382 + plates. (London:
Constable and Co., Ltd., 1913.) Price los. 6d.

net.

(3) A Handbook of Forestry. By W. F. JK.

Hudson. Pp. ix + 82. (Watford: The Cooper
Laboratory, n.d.) Price 2S. 6d. net.

THE output of forestry literature in America is

becoming remarkable. In addition to several

admirable periodical publications like the Forest

Quarterly and the Proceedings of the Society of

American Foresters, as well as the numerous
bulletins, circulars, and miscellaneous works
issued by the Forest Service at Washington, there

are constantly appearing now useful text-books on

the different branches of the science of forestry.

These are especially valuable to us, as, with the

exception of the standard works of Nisbet and
Schlich, which are necessarily limited and stereo-

typed in scope, scarcely any serious books on
forestry have appeared of late years in England.

In arboriculture, which is the study of individual

trees, on the contrary, English writers still keep

NO. 2297, VOL. 92]

up the tradition of Loudon and are in the first

rank.

(i) Forest organisation is the subject of an

excellent book by Prof. Recknagel, of Cornell

University. The works in English on this im-

portant branch of forestry hitherto available have

been practically two only, Schlich's "Manual,"

vol. iii., somewhat limited in scope, and D'Arcy's

"Working Plans," confessedly confined to Indian

practice. W^e have had no treatise which gave a

general discussion of the subject. The merit of

Prof. Recknagel's work is the clear and concise

way in which he treats of the different methods of

estimating the yield of the forest, and the ample

details which he gives concerning the modes of

management in Germany, Austria, France, and

the United States. The author agrees with

Schlich in considering that Judeich's method is the

most rational of the seventeen methods described

for determining the yield, i.e., of calculating the

actual amount of timber that should be cut

annually in a forest, which is worked so as to

give a constant annual return. This method,

with obvious simplifications, can he adapted to

ordinary estates in England, on which there is

a considerable area of woods of different ages.

On p. 53, line g, there is an obvious error : 49,000

should read 24,500.

(2) It is significant of the depletion of the

timber supplies of the United States that numerous

books are now being published there which deal

with the formation of new woods by planting

methods. The latest of these, by Mr. Elliott, is

designed for the use of private landowners in

America. The first part (pp. 1-129) deals with

the ordinary details of sylviculture, and contains

nothing novel, though the account of nursery

work, as it is carried on in Pennsylvania, with

illustrations of the State Forest Nursery, is of

considerable interest.

The second part of the book (pp. 130-357) is a

description of the important timber trees which

are suitable for planting for profit in North

America. There is scarcely any information in

this which will be of much service to English

foresters, as the author's experience is mostly

drawn from the eastern part of the United States,

while for us it is the Pacific Coast trees that are

of value. His knowledge of the latter is limited,

as evidenced by the perfunctory way in which the

Douglas fir is treated, and the omission of the

Sitka spruce. The statement that " one who pur-

chases Western hemlock believing it to be Oregon

pine is not much wronged " is quite erroneous.

The latter tree (Pseudotsuga Douglasii) is, ot

course, much superior to the hemlock, both in

rate of growth and in the quality of the timber
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produced. The account of the cultivation in

America of Scots pine, European larch, and

Norway spruce is of considerable interest. All

three grow well for a time, but never make good

trees in the eastern parts of the United States.

{3) The "Handbook of Forestry," which has

been issued by the Cooper Laboratory at Watford,

is inconvenient to handle, being a thin folio of 82

pages, with 25 illustrations of very unequal merit.

While generally sound in regard to practice, it

contains nothing that has not been said before in

several small, handy text-books, and is startling

in its omissions. While the London plane is in-

cluded as a forest tree, the Corsican pine, which

is the most valuable of its genus for many soils

and situations, is omitted. In the chapter entitled

"conditions affecting growth" nothing is said

about the important questions of altitude, exposure

to wind, situation near the sea or inland, and

latitude, all important factors influencing the

choice of species and the formation of new planta-

tions. The " Black Poplar " [Populus nigra) is

correctly drawn ; but in the description it is con-

fused with the " Black Italian Poplar " [Populus

serotina), the fast-growing hybrid tree, which

should always be planted in preference to the

former, when timber is required.

Such statements as (p. 64) that the lime is not

indigenous, and names like Tilia magnifoJia, show

that the author is not well acquainted with forest

botany. The two native birches are distinguished

by drawings, but nothing is said of their very

dififerent soil-requirements.

OUR BOOKSHELF.
PraciicaJ Stone Quarrying : a Maiuial for Man-

agers, Inspectors, and Owners of Quarries, and

for Students. By A. Greenwell and Dr. J.

\'incent Elsden. Pp. xx + 564. (London:
Crosby Lockwood and Son. 1913-) Price

12.S. 6d. net.

When our hard-headed forbears were roving Pilt-

down, the art of the quarryman could scarcely

have been in its infancy
;
yet we have far to travel

in the mazes of the past if we must find its be-

ginnings, and the work of some of the early

masters of the craft still remains to excite our

wonder. From the nature of the material ancient

methods were very like our own, and probably

differed mainly in speed.

Old though the art may be we are still in doubt
as to what a quarry is; most likely the ancient

quarryman was not troubled with this question,

but now, what with Acts of Parliament, judicial

embellishments, and the sanction of custom, it has

become' impossible to define "quarry." The
authors of this volume have made a brave effort

to clear up the confusion ; it is very interesting,

but scarcely successful. They have had almost as

NO. 2297, VOL. 92]

much difficulty with " stone "
;
however, by includ-

ing some "mines" among the quarries and omit-

ting to take account of some materials which
would come under their own definition of stone^

they have succeeded in producing an eminently

satisfactory book on the subject, one for which

there was a real need.

After an adequate discussion of the occurrence

of stone, the distribution of quarries in the L^nited

Kingdom, and divisional planes in rocks, there

follows some excellent advice on the location of

quarries and their proper development, a subject

of the greatest importance.

.\ large amount of space is de^oted to methods
of extraction, tools, blasting, cableways, and
haulage systems. The table, p. 300, giving the

amounts of different explosives used in the United
Kingdom, would have been more valuable if the

explosives had been classified according to the

kind of rock and the uses of the stone.

A short chapter treats of the preparation of

stone for the market, another with the dangers of

cjuarrying, and the book concludes with some
remarks on quarry legislation which may be com-
mended to the notice of those in authority. The
volume is very well illustrated, and there is a

fair index.

The Microtomist's Vade-Mecum. A Handbook of

the Methods of Microscopic Anatomy. By
A. B. Lee. Seventh edition. Pp. x + 526.

(London: J. and A. Churchill, 1913.) Price

155. net.

We gladly welcome the new edition of this work
which has become indispensable in all laboratories

of biology. The general plan and the size of the

book remain unaltered, but the author has
managed by judicious "pruning," and some ex-

clusion of out-of-date matter, to introduce much
new matter, more than seven hundred additonal

entries appearing in the index.

Goldmann's intra-vitani staining methods, and
improvements in the silver fibril stains of Biel-

schowsky and Ram6n y Cajal are detailed.

Gibson's new mounting media, which dispense

with the use of clearing agents, and confer on
unstained or feebly stained objects just the re-

quired degree of visibility, are described. The
sections relating to the blood and blood parasites

have been rewritten. Not the least useful part

of the contents arc the full references given to

the literature of the subject. Those who have
worked with former editions will find that the

present one maintains in all respects the high

standard of its predecessors. R- T. H.

.'Istronomy Simplified. By Rev. Alex. C. Hender-
son. (London: James Clarke and Co., 1913.)

The object of this book is, as the author states,

"to extend a knowledge of the sublimest of the

sciences," and he intentionally reminds the reader

many times throughout the pages that while man
is striving to find out the laws which govern the

behaviour of matter in space, there is a greater
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Power who not only created the laws, but formed
matter and space.

The book consists of three chapters, covering
seventj'-five pages, followed by a series of sub-

sidiary chapters, which are termed notes, which
extend another seventy-one pages. The three

chapters deal with general information about the

sun, moon, and stars, diurnal motions of the

heavenly bodies and comets. The treatment is

quite elementary, clear, and brief, and the informa-

tion accurate. The notes, which are twenty-six

in number, treat of a miscellaneous set of subjects

relating to astronomy, and may be considered

in some cases as brief essays. The headings of

some of these notes are as follows :—Auroras,

magnetic storms, sun-spots, and prominences

;

seven methods of obtaining accurate time

;

eclipses; proofs of the earth's rotundity, &c.

The book is neatly produced, contains numerous
illustrations, and will no doubt serve a useful

purpose in drawing youthful minds to the subject

of astronomy.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

Philosophy of Vitalism.

I THINK that I voice the feelings of all London
zoologists when I say how grateful we all are both
to the Zoological Board of the University of London
and to the governing body of King's College for the

opportunity which they have afforded us of hearing
the new philosophy of vitalism so brilliantly ex-
pounded by Prof. Hans Driesch.

Perhaps you would spare me a little space if I try

to set forth some reasons why Prof. Driesch's con-
ceptions do not appear to me to be of much service
in assisting the progress of zoology.

.\t the outset, one or two preliminary remarks may
be made. The question whether for any consistent
system of philosophy, or attempt to explain the
universe, an idealistic attitude must be adopted, and
the question whether at the present juncture idealistic

conceptions ought to be imported into zoological
science are two entirely different things.
The task of zoologists is not to explain the universe

;

it is the much humbler one of endeavouring to com-
pare together zoological phenomena and to ascertain
the rules governing them. All "explanation" is

merely comparison ; we endeavour so far as we can
to express the more complex phenomena in terms of
the simpler, and so to find uniformity and order be-
neath an apparent welter of unconnected details.

Now Prof. Driesch offers us an "entelcchy," i.e. a
non-material, non-mechanical "arranging" power, a
rudimentary "psychoid" which knows its purpose and
uses the materials at its disposal in order to effect that
purpose. Does the conception of entelechy help us
to collate zoological fact.- or not?

It was invented to account for the remarkable fact
that when the first two blastomeres of the egg of a
sea-urchin are separated from one another each will
give rise to a perfect larva of diminished size. Driesch
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argued that since in normal circumstances one of

these blastomeres would have given rise to half a

larva, therefore when it is separated from its fellow

some innate power must be at hand to rearrange
the materials of the blastomere so as to give rise to

a whole larva. But if the conception of an entelechy
will cut the Gordian knot of this difficulty, there are

a great many cases where the facts seem to be totally

inconsistent with the existence of an entelechy.

If the tail of a lizard be broken off a little bud is

formed at the injured surface, from which in due time
a new tail is developed. But if this bud be slightly

indented by a prick from a knife txvo tails and not

one are developed from the bud.

What is the entelechy doing in this case? Is its

purpose altered, and has it decided to use the mate-
rials to make two tails? Are we not justified in

saying that if an entelechy was invented to explain

why one blastomere of a sea-ui-chin's egg forms a

whole larva, it must be rejected because it utterly

fails to explain why the injured bud on a lizard's

tail makes two tails?

.Again, if, when the egg of a frog has divided into

two blastomeres it be tightly clipped between two
glass slides in order to prevent its rotating, and if

the whole preparation be inverted, then there will

often result a ghastly two-headed tadpole. Why does
the entelechy allow its purpose to be upset by so

small a thing as the inversion of the egg? Is this

not a much less violent change than cutting the egg
in two? Instances of this kind might be multiplied

indefinitely, and they show that at the best the con-

ception of an entelechy is of quite limited application.

There is another conception which is far more helpful

in binding together phenomena, and that is the idea

of "organ-forming substance." In the egg of Cyn-
thia, an Ascidean, the development of which has been
worked out by Conklin, these organ-forming- sub-

stances can be seen in the living egg. This case w-as

not alluded to by Prof. Driesch, as it is one which is

almost impossible to reconcile with his theory. In

the egg of Cynthia there is a yellow substance in the

outer layer of the protoplasm. This collects round
the entering spermatozoon when the egg is fertilised,

and eventually forms a crescent in one quadrant of

the egg. As development proceeds it is relegated to

certain cells in the segmenting egg, and is eventually

used up in forming the longitudinal muscles of the

tail of the Ascidean tadpole. Now it is possible to

kill the cells containing this substance on one or

both sides of the segmenting egg. If the cells on one
side be killed then there results a larva devoid of

muscles on one side of its tail.

Now if we assume that normal development depends
on the juxtaposition of certain organ-forming sub-

stances in certain spatial relations to one another,

then when the two-cell stage of the egg of a frog

is inverted these substances can partially or totally

rearrange themselves, not under the influence of an
entelechy, but under the influence of gravity. So also

in the regenerating lizard's tail, the spatial relations

of the organ-forming materials with respect to one
another are altered by the indentation produced by
the knife, and so two tails and not one develop.

Whence do these organ-forming substances come?
The development of the egg of Cynthia teaches us
that they arise from the nucleus of the ripe egg, and
that they are definitely arranged (in some cases at

least) under the influence of the spermatozoon. The
ectoderm-forming substance of the egg of Cynthia is

contained in the nuclear sap of the unripe egg and
is emitted when the nuclear membrane breaks down.
" But," Driesch will reply, " I have shown that the

nuclei of a segmenting egg can be displaced from
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their normal positions without altering the result."

Granted. When once fertilisation has been effected

and the arrangement of materials in the cytoplasm
fixed, the nuclei which result from the division of

the zygote nucleus enter on a period of inactivity so
far as influence on the cytoplasm is concerned. But
this inactivity does not last for ever, for though the
Cynthia tadpole is incapable of regenerating anything,
that same tadpole metamorphosed into an adult
.Ascidian will regenerate any part that is cut off

—

even its head. In the same way Roux showed that
when one blastomere of a frog's egg is killed the
surviving blastomere will give rise to half a tadpole

;

but that half-tadpole, if it lives, will post-generate
the missing half, and this belated regeneration is

accompanied by a migration of nuclei into the injured
half.

It may be objected that it is difficult to imagine
what kind of chemical composition an " organ-forming
substance " possesses. This is true ; it may be diflficult

to compare it with chemical substances found in dead
matter, but our knowledge of the possible complica-
tions of organic substance in living matter is as yet
small. This at leasi may be said, the active agent in
development and regeneration can be displaced from
its original position, and can be divided into two, and
such attributes are much more easily connected in

our minds with a substance than with a non-material
entity, which. Prof. Driesch assures us, is not in space.

E. W. MacBride.
Imperial College of Science, October 28.

The Piltdown Skull and Brain Cast.

In suggesting that a reconstruction of the Piltdown
skull, made by the use of casts of the actual frag-
ments, is not trustworthy (NATUkE, October 30, p. 267),
Prof. Elliot Smith does Dr. Smith WoodVard and
Mr. F. O. Barlow less than justice. The casts now
in circulation are most accurate representations of the
originals, and reflect the greatest credit on the
modeller, Mr. Barlow. Anatomists have had no diffi-

culty in gaining the freest access to the actual
specimens ; even those who, like myself, regard the
original reconstruction of the skull and brain cast as
fundamentally erroneous, have had every privilege
granted to them on repeated visits to see the Piltdown
fragments in Dr. Smith Woodward's keeping. A
reconstruction made from casts is then just as trust-
worthy as one made from the original fragments.
You have already (Nature, October 16, p. 197)

permitted me, by the use of a diagram, to demon-
strate the errors in the original reconstruction

; I also
availed myself of that opportunity to show diagram-
matically the only reconstruction which gives an ap-
proximate symmetry to the right and left sides of the
head, and, at the same time, places the parts in their
proper anatomical positions. It is clear, from his
letter (Nature, October 30, p. 267) that Prof. Elliot
Smith knows of another method, one which fulfils

the same conditions, but gives a much smaller brain-
capacity. All that is necessary to convince me that
he is right and I am wrong is a drawing of that
reconstruction : one comparable with the drawings in
my previous letter. I have articulated the fragments
in the manner suggested in his letter, and find that
the degree of asymmetry in his suggested reconstruc-
tion is as great as in the original. It is possible that
I have misinterpreted some of the indications given
in his letter. Any error of this kind would be cleared
up by a drawing.' Arthur Keith.
Royal College of Surgeons,

Lincoln's Inn Fields, W.C.
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Pianoforte Touch.

Pressure of other work has prevented me from
replying earlier to Prof. Pickertng's letter in Nature
for July 31. It is, of course, difficult to express any
definite opinion alsout an experiment without fuller

knowledge of the circumstances than can be acquired
from a mere written description ; at the same time
it appears to me very easy to suggest explanations

for the failure of the experiment. To strike the same
note a hundred times in succession is certainly a very

severe test to impose on a person's powers of dis-

crimination. In this connection it would be interest-

ing to perform, for the sake of comparison, one
hundred tests of a totally different character, say the

well-known tests of blindfolding a person and making
him taste tea and coffee, according to a prearranged
succession. It would be giving the hearer a fairer

chance if the experiment were performed by playing
over a short sequence of notes, say a simple melody
a number of times in succession. I have always per-

formed the test in this manner, and it has generally

been successful.

Then, again, there is evidently a certain knack
about producing these touch effects, and though one
may try to strike a note sometimes in a pressing or
caressing manner, and sometimes sharply, it is quite

easy to fail to produce the desired effects, especially

if the note is struck by the fingers. The best results

I have been able to get in this way have usually been
produced by holding the wrists high above the key-
board for a brilliant tone and right below the key-
board (so as almost to pull the keys down) for a soft

tone. In producing the same effects with a pneu-
matic pla3er, variation of the load on the regulating
bellows by means of my sliding weight or some
equivalent method produces sufficient differences, but
the action of the feet in pedalling has so much effect

on the touch that even here it is easy to fail, especially

in experim'jnting where the performer consciously

attempts to produce a particular effect and thinks of
what he is doing. In the course of playing a com-
position the touch control is easier, as the necessary
movements of the hands and feet are performed un-
consciously, the performer only being conscious of
the effect produced and not thinking of why or how
he moves his levers and pedals to produce that effect.

Another point which has been overlooked in this

discussion is that different makes of piano respond in

very different degrees to small differences of touch.
I recently tested a number of different pianos, and
found that the make which I always use was by far

the most sensitive, while one of the least sensitive

was similar to the piano used by our local musical
society, thus accounting for the comparative harshness
of some of the professional performances compared
with my pneumatic effects.

It is, of course, necessary to distinguish carefully

between variations in quality of individual notes and
variations in the quality of chords. The possibility

of producing the latter variations in the pneumatic
player is proved beyond doubt, and, to my mind, it

is very largely the failure of either the instrument or
the performer to produce a pleasing balance between
the various components of a chord that renders the
playing so mechanical and uninteresting. The usual
effect is to produce with soft playing a heavy bass
drowning a dull treble, and with loud playing a shrill

treble drowning a weak bass. This effect is prob-
ably due to a large extent to the action of the regu-
lating bellows, which in the ordinary players are
controlled by springs. In playing a chord a number
of different striking hammers of unequal mass have
to be set in motion by means of the air pressure.
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or rather tension, acting on the " playing pneumatics
"

or small bellows which operate the fingers, and the

duration of the impulse necessary to produce the

maximum effect is greater for the bass than the treble

hammers. Now the regulating bellows are in a con-

tinual state of vibration, producing rapid fluctuations

of tension every time a note is played. If these

fluctuations synchronise with the impulses required

to produce the maximum effect in a particular part

of the scale, it is evident that the corresponding part

of the chord will predominate. Now, in playing

softly the regulating bellows are only slightly com-
pressed, and they open and shut slowly ; in playing

loudly they are much more highly compressed, and they

collapse and open sharply. Thus the unpleasing want
of balance in the quality of chords is easily accounted
for. This difficulty I get over by varying the load

on the regulating bellows, and also the inertia by
means of a sliding weight, as well as by controlling

its vibrations by hand. I have seen a patent in which
it is sought to control the regulating bellows by en-

closing it in an air chamber in which the tension can
be varied by means of valves, and attempts have also

been made to vary the tension in a spring controlling

the bellows; but this can only be done by compressing
the spring by a corresponding amount, and the time
required to produce this compression appears to be
too long to render the method efficacious.

The usual method of concealing this want of
balance is to operate the two halves of the keyboard
with separate controls. This system produces effects

which are pleasing at first, but are very arti-

ficial and limited in character, and a person who is

accustomed to this method of " faking " his chords is

scarcely likely ever to learn how to balance their

different parts with due regard to the effects required.
Possibly this explanation may clear up some of the
obscure points in my descriptions referred to by Prof.
Morton. At the same time, I have heard
professional pianists of considerable reputation whose
range of control did not extend beyond that obtain-
able by damping down the halves of the keyboard or
accenting notes by means of punch-holes.

Prof. Pickering's references to the sustaining pedal
or lever are calculated to suggest the inference that
Prof. Pickering may not have had much experience in

manipulating his piano-player. If he finds it necessary
to listen for each note before he knows when to

operate his sustaining lever it would appear that he
has not yet learnt io play each note at the exact in-

stant that he wishes it played, and in this case it is

not easy to see how it would be possible to play
accompaniments in which it is necessary to listen to

and keep in time with the soloist. Personally, I

have always considered that the sustaining lever
played a far more important part in pneumatic playing
than in hand playing, one reason being that the
necessary movements can be regulated with much
greater rapidity and precision by hand than by foot.
The right hand operating the speed regulator fixes
the exact instant at which each note is going to be
played, the left hand operates the sustaining levers
and other controls at the correct predetermined in-
stant. Probably, as Prof. Pickering says, an experi-
enced pianist can also work hand and foot together,
and I have known one musician who could operate
the sustaining pedal of the piano three times in suc-
cession in holding down a single chord. This would
be quite easy with a piano-player, and I certainly
often use the lever twice if not three times in playing
a chord. But it must be much more difficult to do
the_ same in playing with fingers, and with the
majority of amateurs the main use of the loud pedal
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appears to be to compensate for the loss of resonance
caused by boxing up the piano and covering it with
rugs, vases, and photograph frames.
The slight sound of suction through the air-holes is,

of course, an inevitable defect, but one soon ceases
to notice it. As regards "thud," well, fingers as well

as pneumatics sometimes produce this.

G. H. Bryan.

The Light Energy Required to Produce the Photographic
Latent Image.

The amount of light energy required to produce a
latent image on a modern high-speed photographic
plate is known to be extremely small. The energy
per silver grain may be roughly calculated without
difficulty, and the calculation leads to some interest-

ing conclusions regarding the nature of the latent

image.
Consider an exposure sufficient to produce a deposit

of unit density, that is, one which will transmit but
one-tenth of the incident light. A negative has unit

density when the silver deposit is lo milligrams per
square decimetre, or oi mg. per sq. cm. (Sheppard
and Mees, " Investigations of the Theory of the
Photographic Process," p. 41). This amount of silver

represents roughly 10'^ molecules, or :o" grains 3 ^
in diameter. Now the amount of light energy re-

quired to produce an exposure giving unit density is

of the order of 10' watt-sec (erg) per sq. cm., and
therefore 10-'' erg per grain, or lo""' erg per mole-
cule. The probable uncertainty in these values is not

greater than a factor of 10.

The effect of the light on the plate is to permit
the chemical reduction of silver halide to metallic

silver with an additional expenditure of energy less

than that required to reduce the unexposed silver

bromide. Development we know to proceed by whole-
grain units, hence we reason that one molecule in a
grain (10'- molecules) is so affected by exposure that
the whole grain is developable.

The simplest assumption to be made is that one
electron per grain is detached from one molecule

;

such a liberation wojld require (Davis, Phys. Rev.,
.XX., p. 145, and others) 5X 10-'- erg, or less (Astroph.
Jotirn., xxi., p. 404}, a quantity consistent with that
calculated above from the known exposure and mass
of silver. Hence the hypothesis is reasonable that the
latent image consists of halide salt in each grain
of which one electron has been liberated by exposure
to light. P. G. Nutting.
Research Laboratory, Eastman Kodak Co.,

Rochester.

An Aural Illusion.

Mr. Alliston rel'.-rs in Nature of September 18

(p. 61) to a certain aural illusion, and wonders if

anyone has thought of it before.

Two or three years ago, in a letter to Knowledge, I

commented on the fact that if a flash of lightning
2 or 3 miles long happened to occur "head on" to an
observer, the result of the flash travelling so far

quicker than the sound would be that he would hear
first the thunder caused by the part of the flash

nearest to him, which arose last, and then in succes-
sion the earlier sounds, until finally he would hear
the opening crash, like a phonographic record
reversed. Sometimes I have noticed that a thunder
peal ends up with a sudden and more violent crash,

and I wonder if this is owing to the explosion which
begins a peal of thunder being louder and more
abrupt than the after noise T. B. Blathwayt.
Cape Town, October 10.
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NATURAL HISTORY AND TRAVEL.y

'pHE latest addition to Messrs. Witherby's well

1 got-up series of volumes on the life-histories

of British birds, four of which, dealing with the

golden eagle, the osprey, the spoonbill, the stork,

and some herons, have already been issued, is

quite equal to its predecessors as a contribution

to ornithology. The four species of terns (i) are

its subject-matter ; and the author, Mr Bickerton,

is to be congratulated for the excellence of his

photographs showing the eggs, the young and

adult birds, and the nesting-sites, as well as for the

time and labour devoted to securing them, and to

compiling the voluminous notes embodied in the

text. To the ordinary reader the text is naturally

somewhat tedious on account of its prolixity and

repetitions, unavoidably due to the similarity in

mode of life of the species described ; and the

value of the volume would have been increased

by the addition of a short chapter

summarising the results, and

pointing out briefly the differences

in habit between the several

species. This is the only criti-

cism, however, we have to offer

of an admirable and painstaking

piece of work; and we trust

Mr. Bickerton will be able to

lind the leisure to observe and

record the habits of other groups

of British birds in a similar way.

"The Charm of the Hills" (2)

is mainly a collection of reprints

of articles already published in

\arious periodicals, such as the

Scotsman and Country Life. The
book is divided into two parts,

chapters i. to xxxi. being a mis-

cellaneous series of disconnccteil

chapters dealing mostly with

certain aspects of bird-life in th(

Scotch highlands, while the
,

second part, entitled, "The iiom

Year on the Hills," also devoted

mainly to birds, recounts observations upon

their habits in the Cairngorm mountains

in spring, summer, autumn, and winter.

Mr. Seton Gordon is an enthusiastic and

trustworthy field-naturalist, and while he writes

feelingly and well about his own personal experi-

ences, his book contains a great deal that is

interesting and instructive to those for whom wild

life in the mountains has a fascination.

I (0 " The Home-life of tlie Terns or Sea Swallows." Photographed and

Described by W. Bickerton. Pp. 88+xxxii mounted plates. (London :

WitherbvandCo., i(,i2) Price6i.net. „ . , „ „ j
(2) "The Charm of the Hills." By S. Gordon. Pp. xiv+248. (London :

Cassell .-ind Co., Ltd., 19.2 ) Price lOJ. W. net.
, ^ ,.

(3) "The Flowing Ro.-id." Adventuring on the Great River-, of South

America. By C. Whitney. Pp. 319. (London : W. Heinemann, 1912.)

Price IJJ. 6,/. net.

(,) " Wild Life and the Camera." By A. R. Dugmore. Pp. xi+ 332.

(London ; W. Heinemann, 1912.) Price 61. net.

(5) "The Feet of ihe Furtive." By CO. D. Roberts. Pp. 277. (London:

Ward, Lock, and Co., 1 td., 1912.) Price 65.

(6)
" Insect Workers." By W. J. Claxton. Pp. xii + 62. (London:

CassellandCo., Ltd., 191J.) Priceir.net.

(7)
" Letters from Nature's Workshop. By W. J. ClaMon. Pp. 192.

(London : G. G. H.irr.ap and Co., 1912.) Price is. 61/. net.

"The Flowing Road" {^ is full of facts of

interest both to the naturalist and the geographer.

It is an account of five expeditions, mostly by

canoe, along the rivers and streams of the

northern countries of South America. Two of

these were undertaken with the object of visiting

a native people in the south-eastern corner of

Venezuela, reported to be savage and unknown.

The others, however, as the author tells us, were

instigated "neither by a wish to hunt the beasts

of the jungle . . . nor to report on the social or

industrial conditions of the land, nor even to add

to the sum of knowledge of the ' scientific ' world

—but solely to satisfy the hunger which incites me
every now and again to go and ' see things '—the

curiosity which Prof. Shale has called the

primal instinct." Despite this modest disclaimer,

nevertheless Mr. Whitney's narrative, setting

forth the true nature of the areas traversed, and

of the inh:il)itants found there, is a really valuable

.idmirably protected by the surroundings on which it has settled.

Ihc Home life ol llic Terns or Sea Swallows," by W. Bickerton.

contribution to many branches of knowledge; be-

cause there are certainly few districts in the world

lying beyond the beaten tracks of travel less

accurately known than those drained by the

Amazon and the Orinoco and their tributaries, and

probably none, according to the author's experi-

ence, which have been so frequently and persist-

ently misrepresented in printed accounts inspired

by self-interest or based on the superficial observ:i-

tions of casual tourists.

Those who have heard Mr. Dugmore lecture

would expect him to write entertainingly and well

about the habits and characteristics of the animals

with which he has had personal experience; and

thn.se who have read his "Camera Adventures in

the African Wilds," will find "Wild Life and the

Camera " (4) equally readable and trustworthy,

although widely different in its subject-matter,

which is confined to North American species.

The greater number of the chapters are given
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up to birds ; but there is much to interest anglers

in those devoted to salmon- and trout-fishingf.

Mammals are in a minority ; but perhaps the

chapter describing caribou migration in Nevv-

fdundland is the most valuable in the book from
lie naturalist's point of view. A few chapters

ontaining instructions and hints on bird and

mammal photography, and on camping out, will

be most helpful to those who wish to follow in

Mr. Dugmore's steps and attempt to do what he

has done under similar physical conditions.

"The Feet of the Furtive" (5) contains several

well-written stories of a kind much in vogue at

ihe present time, wherein the author weaves inter-

^st'n"- f-irio. in nntiirnl hi'ilni-v into an attrnrtivc

Workers "
(6), Mr. Claxton tells once again the

story of the burying beetle, trapdoor spider, ants

and aphides, wasps, and other common and fami-

liar species of articulated animals the industries

of which never fail to appeal to the imagination of

children and to arouse their interest in creatures

they are mostly taught by their elders to fear and
destroy.

The purpose of awakening and fostering a taste

for nature-study also underlies "Lessons from
Nature's Workshop " (7), by the same author.

This book, however, is rather more pretentious in

scope than the last, and is written for readers

of maturer mind, many of the chapters being

<l(\ot('(l to more or less abstract questions in

along tii< r palhs llial have been
. quick walk,

fabric of fiction. The habits of familiar North
American mammals are the theme Mr. Roberts

presents so cleverly in this guise ; but while giving

full play to his imagination and to his powers
of linguistic expression, he never oversteps the

boimds of probability, and carefully avoids that

pitfall authors too frequently dig for themselves
and their readers, by attempting to humanise the

species whose mode of life they wish to» portray.

Many of the stories recall others that have already

been published by American authors; but there

is a distinct air of novelty about the one called

"The World of Ghost Lights," which gives a

vivid picture of one aspect of life in the ocean
depths.

In his little book for children, called "Inscrl
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natural history, such as the struggle for exist-

ence in plants, assimilative coloration, scenery, and

so forth. R. L P.

PROF. NOGUCHI'S RESEARCHES ON
INFECTIVE DISEASES.

""T^HE Royal Society of Medicine mostly limits

-L the record of its work to its own Proceed-

ings and the medical journals; and it does well to

observe this wise rule. But from time to time

it receives some communication of the highest

importance to the general welfare, and on such

occasions it is mindful of its immediate duty to

the public. It lately held a special meeting, at

which Prof. Noguchi, of the Rockefeller Institute,

demonstrated the results of his researches into



296 NATURE [November 6, 1913

syphilis, general paralysis of the insane, epidemic
infantile paralysis, and rabies. None who heard
Prof. Noguchi and saw the great crowd of physi-

cians and surgeons listening to him could fail to

recognise ihe profound significance of this

occasion.

No man of science works alone or in isolation :

and a vast amount of cooperative work is being
done in diverse parts of the world on what may
be called the "higher types" of germs. Let us
note the development of the work. Let us go
back half a century, to the earliest methods of

Pasteur. We may take 1855 as an approximate
date for the beginning of the founding of " the

germ-theory." For many years the only method
which Pasteur had for the growth of germs in

pure culture was the use of fluid media, such as
broth ; and, under the conditions of bacteriology
fifty years ago, the use of these fluid media was full

of difficulties. He had to wait until 1872 for the

discovery that germs could be grown on solid

media, such as gelatine or slices of potato. He
had to wait until 1875 for the discovery that

germs could be stained with aniline dyes so as to

distinguish them, under the microscope, from their

surroundings.

Pasteur lived until 1895—that is, ten years after

the first use of his protective treatment against
rabies, and two years after the first use in practice

of diphtheria antitoxin—but he did not live to see
more than the beginning of the study of the higher
tj'pes of germs. At the time when he died, many
of the lower types—the bacilli and the micrococci
—had been discovered, isolated, grown in pure
culture on solid media, and proven, by the inocu-
lation of test animals, to be the very cause of
this or that infective disease. But the higher
types, such as the Plasmodium of malaria, were
still waiting to be worked out. Then, after

Pasteur's death, came Ross's fine work on
malaria ; and then came two discoveries of no less

importance—the discovery (Schaudinn, Hoff'mann)
of Spirochaeia pallida in cases of syphilis, and the

discovery (Forde, Dutton) of Trypanosoma gam-
biense in a case of sleeping sickness. These two
discoveries brought syphilis and sleeping sickness,

at last, within the range of practical bacteriology.
Long ago, Moxon had said of syphilis that it was
"a fever cooled and slowed by time"; but the

cause of that fever was unknown until the Spiro-
chaeia pallida was discovered.

But to prove that it does not merely accompany,
but actually causes the disease, it had to be grown
in pure culture, and inoculated into test animals,
producing in them some characteristic sign.

Syphilis must be studied as diphtheria, tetanus,
typhoid fever, and tubercle had been studied. That
is the meaning of all the work done h\ Ehrlich and
his school upon salvarsan—that, in particles of
tissue from a rabbit in which the disease has been
produced, the Spirochaeta pallida is present,
under the microscope, before a dose of salvarsan,
and is absent after it.

The work has been of immeasurable complexity,

NO. 2297, VOL. 92]

and there is much still to be done. There are
many species of spirochaetes* discoverable in this

or that condition of bodily life, besides Spirochaeta
pallida; indeed. Prof. Noguchi demonstrated seven
species. But he has cleared the way in this field of

bacteriology. He has distinguished those which
need some air for their growth from those which
cannot grow in air ; he has discovered the method
of adding a fragment of sterilised animal sub-

stance to each tube of pure culture : and these

methods are of great value.

But that is not all. For he has detected Spiro-

chaeta pallida in the brain, in general paralysis

of the insane. He has found it in twelve out of

seventy specimens. There is no need to underline

the importance of that statement.

Also, Prof. Noguchi has obtained in pure culture

the germs of anterior polio-myelitis (epidemic

infantile paralysis). Of all the many diseases of

childhood in which the art of medicine, apart from
its science, is of no great use, few are more unkind
than infantile paralysis. It is the Rockefeller

Institute that we must thank here. First came
Flexner's magnificent work on epidemic cerebro-

spinal meningitis, and his discovery (1908) of the

special antitoxin for that disease ; then came the

study of epidemic infantile paralysis. To have in

one's hands, in a test-tube, infantile paralysis, is a

grand experience for a man who has attended a

children's Hospital, year in year out, long before

the Rockefeller Institute was born or thought of.

It is enough to make him believe that the doctors

some years hence may be able to stop the disease

before it can inflict irremediable injury on the

nerve cells of the spinal cord.

Finally, Prof. Noguchi spoke of rabies (hydro-

phobia). He has been able to obtain, in pure
culture, the microscopic bodies which Negri dis-

covered in the brain in that disease. He demon-
strated to the Royal Society of Medicine, on the

lantern-screen, photographs showing the cycle^

—

not unlike that of the Plasmodium nialariae—
through which these bodies pass until, like minia-

ture shrapnell, they break, setting free their con-

stituent granules ; and each granule becomes a

"Negri body," and starts the cycle again.

Happily, the protective treatment against rabies

did not have to wait for the discovery of these

Negri bodies. Pasteur worked at rabies, as Reed
and Lazear worked at yellow fever, knowing
that the virus was there, and able to control, fight,

and beat it, without seeing it under the micro-
scope.

The Royal Society of Medicine deserves the

thanks of the public for inviting Prof. Noguchi to

give this demonstration in London. He is indeed,

in width and originality of work, equal to his

fellow-countryman, Prof. Kitasato. He has helped

to make it possible for men of science to extend
to other diseases those methods of study which
brought about the discovery of diphtheria anti-

toxin, and the protective treatments against
cholera, typhoid fever, and plague.

Stephen P.aget.
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EDWARD NETTLESHIP, F.R.S.

MR. E. NETTLESHIP, whose death on October

30 we have to deplore, was well known to

the public as a distinguished ophthalmic surgeon,

and to men of science as an enthusiastic worker on

the subject of heredity. He was one of the six

sons of Henry John Nettleship, solicitor, of

Kettering. Three of his brothers became noted.

The eldest, Henry, held the Corpus professorship

of Latin at Oxford with great distinction. The
second, John Trivett, was well known for his

accurate and realistic pictures of wild animals, and

was the author of the first serious study of

Browning. The youngest, Richard Lewis, was a

Fellow of Balliol College, Oxford.

Edward Nettleship was born in 1845, and after

a preliminary education at Kettering became a

student of the Royal Agricultural College at

Cirencester, and of the Royal Veterinary College.

Though he qualified as a veterinary surgeon, he

soon relinquished that branch, and studied at

King's College and the London Hospital Medical

Schools, taking the Fellowship of the Royal
College of Surgeons of England in 1870. He
specialised in ophthalmic surgery at a time when
most ophthalmic surgeons still practised general

surgery. He was appointed surgeon to the

South London Eye Hospital, but his real life-work

was carried out at St. Thomas's Hospital and

the Moorfields Eye Hospital.

At St. Thomas's Hospital that remarkable per-

sonality, Liebreich, who still lives an artistic life

in Paris, had laid the foundation of an ophthalmic

clinic. Nettleship continued his work, and
brought it to a state of perfection previously un-

equalled in England. At Moorfields he had been

assistant to the late Sir Jonathan Hutchinson,

where he rivalled his teacher and life-long friend

in his enthusiasm for clinical work, and in his

abounding inquisitiveness into the mysteries of

eye diseases.

Papers full of acute observation and accurately

authenticated facts came rapidly and continuously

from Nettleship 's pen. He thus built up a re-

putation which ranks with that of the greatest

ophthalmic clinicians of the past—Mackenzie of

Glasgow, von Graefe of Berlin, and Sir William

Bowman of London, the founders of modern clini-

cal ophthalmology. His magnetic personality

attracted many of the best students to his side,

and he thus founded a tradition for careful

observation and accuracy of detail which is being

carried on by his successors. He did not suffer

fools gladly, and his somewhat brusque manner
towards them kept his little band select, whilst it

unfortunately aroused some enmity in those who
had not the opportunity of testing intimately his

sterling character and warm friendliness. He
built up a very large private practice, one of his

most distinguished patients being Mr. Gladstone,

on whom he operated successfully for cataract.

About fifteen years ago Nettleship retired from

practice and settled down in his country house

at Hindhead. It was not a retirement to ease and

luxury, but merely a deviation into scientific work
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little less laborious than his earlier work. He
devoted himself especially to the study of here-
dity, and his painstaking and illuminating re-

searches in this subject require no other testi-

monial than that they were rewarded by the

Fellowship of the Royal Society in 1912.

These are his greatest works, but he was full

of lively interest in all that pertained to ophthal-

mology. Much of his time and energy was given

up to colour-vision, and he did most valuable

service as a member of the departmental com-
mittee of the Board of Trade on sight tests for

the mercantile marine.

Mr. Nettleship was somewhat reserved, and
only those who gained his confidence and learnt

to know him well succeeded in penetrating to the

fires of friendship which glowed within him. He
has passed away, leaving behind him a record

of work which lives and will continue to live.

J. Herbert Parsons.

NOTES.
At the meeting of the Royal Society of Edinburgh,

held on November 3, 1913, the following were elected

honorary fellows:—Prof. Horace Lamb, F.R.S.
,
pro-

fessor of mathematics in the University of Man-

chester; Sir W. T. Thiselton-Dyer, K.C.M.G., F.R.S.,

formerly director of the Royal Botanic Gardens, Kew

;

Dr. G. E. Hale, director of the Mount Wilson Solar

Observatory (Carnegie Institution of Washington)

;

Prof. Emil C. Jungfleisch, Mem.Inst.Fr., professor of

organic chemistry in the College of France, Paris;

Prof. S. Ramon y Cajal, professor of histology and

pathological anatomy in the University of Madrid;

Prof. V. Volterra, professor of mathematics and

physics in the University of Rome; Prof. C. R.

Zeiller, Mem.Inst.Fr., professor of plant palfleontology

in the National Superior School of Mines, Paris.

The Physical Society's Annual Exhibition will be

held on Tuesday, December 16, at the Imperial Col-

lege of Science, and will be open both in the afternoon

and evening.

Announcement is made from Paris that Prof.

Charles Richet, professor of physiology in the Univer-

sity of Paris, and member of the Academy of Medicine,

has been awarded the Nobel Prize for science.

The eighty-eighth Christmas course of juvenile

lectures, founded at the Royal Institution in 1S26 by

Michael Faraday, will be delivered this year by Prof.

H. H. Turner, F.R.S., his title being "A Voyage in

Space."

The brain of the late Prince Katsura, which,

according to his wishes, has been removed to the

Imperial University Museum in Tokio, was found

to weigh 1600 grams—the same as that of Kant.

The death is reported, in his seventy-ninth year, of

Dr. P. R. Uhler, an American entomologist and geo-

logist of repute. For three years he was an assistant to

Prof. Louis Agassiz, at Harvard, and afterward ex-

plored parts of the island of Hayti for him. Since
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1862 he had been officially connected with the Peabody

Institute, Baltimore. Dr. Uhler was the author of

many contributions to scientific journals, and his col-

lection of locusts, presented several years ago to the

U.S. Government, was considered one of the best

ever made.

The death is announced, at sixty-seven years of age,

of Dr. H. F. Parsons, formerly of the Medical De-

partment of the Local Government Board. An
obituary notice in The Times reminds us that Dr.

Parsons served on many Departmental Committees,

including those on wpter, gas, regulations as to

cremation, the work of the Geological Survey, and

the medical inspection and feeding of children in

public elementary schools. He contributed papers to

the Transactions of the Epidemiological Society, of

which he became president, and to those of other

scientific bodies. He was a fellow of the Geological

Society, and among his works were memoranda on

the sanitary requirements of cemeteries, disinfection

by heat, a report on the influenza epidemic of 1899-90,

and an examination of the comparative mortality of

English districts.

The jubilee of the practical realisation of the

ammonia-soda process by the chemist, Ernest Solvay,

was recently celebrated in Brussels, and was marked

by munificent gifts of five million francs for scientific

purposes by the veteran inventor, who on the same

occasion celebrated his seventy-fifth birthday. The
Institute of Applied Chemistry of the faculty of

sciences at Paris received 500,000 francs, and the same
sum was allotted to the University of Nancy to create

a chair of electrotechnics. A fund of 500,000 francs

was also put aside for a quadrennial prize to be

awarded by the International Congress of Hygiene

for researches in transmissible disease. On the occa-

sion of the jubilee, M. Solvay delivered an enthusiastic

eulogy of pure science and its results, and made the

interesting avowal that the pursuit of science was the

rive dord de toutc sa vie, and had it not been for the

necessity of providing for a family he would probably

have taken it up as his profession. On the occasion

of this jubilee King Albert honoured M. Solvay by

naming him a grand officer of the Order of Leopold.

Important proposals for another British Antarctic

Expedition, to start next year, are made public by a

letter to the Press from Sir Clements Markham, and
by Mr. J. F. Stackhouse, who is to lead the expedi-

tion. The completion of work in the McMurdo Sound
region by the expeditions under Shackleton and Scott

directs attention elsewhere in the British section of

Antarctica, and Sir Clements Markham regards as

one of the next most important problems the investi-

gation of the connection between King Edward VII.
Land and Graham Land. It is proposed by Mr.
Stackhouse to begin his work at the eastern or

Graham Land end of the British quadrant, and to

follow the coast, hoping to prove or disprove its con-

tinuity, and thus to solve a leading question regarding
the physiography of Antarctica in outline. The
scheme depends largely upon the incidence of an open
season, when the ice-cack leaves a passage along the
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coast; Scott himself held the chances of such an

opportunity to be good. Financial support is invited,

and headquarters for the expedition have been estab-

lished at Sardinia House, Kingsway, W.C.

The National Council of Public Morals has estab-

lished a private commission to inquire into the extent

and character of the decline in the birth-rate, its

causes, its effects, and its economic and national

aspects. This commission is both a strong and repre-

sentative one, and the fact that Dr. Stevenson, the

Superintendent of Statistics for the Registrar-General,

and Dr. Newsholme, Medical Officer to the Local

Government Board, have joined it gives one confidence

that it will be able to obtain and use in an effective

manner the best statistical data available to anyone.

It will be remembered that these two authorities pub-

lished in 1906 a paper on the decline in human fer-

tility, which attracted considerable attention. The
commission is also to be congratulated on obtaining

as members several well-known lady doctors, includ-

ing Dr. Mary Scharlieb and Dr. Ettie Sayer, who
through their professional work have had special

opportunity for studying fertility and its absence from

the woman's point of view. Economic science, medi-

cine, law, and journalism are all well represented,

and the biological aspects of the questions to be dis-

cussed will not be forgotten with Mr. Walter Heapi'

to stand for this branch of science. As might per-

haps have been expected, the clerical element some-

what predominates. Bishop Boyd-Carpenter is the

chairman of the commission, and the Rev. James
Marchant the secretary, and there is besides a galaxy

of bishops, deans, and well-known preachers. Among
these we are glad to find the Dean of St. Paul's,

whose sane and broad-minded treatment of such sub-

jects as eugenics has done so much to focus the atten-

tion of serious people on them.

The Fahnoulh Packet of September 17 contains an

account of the recent visit of the surveying ship

Carnegie, of the Carnegie Institution of Washington,
in charge of Capt. W. J. Peters. This is the second

visit paid by the vessel to Falmouth for the purpose

of magnetic observations, the first having been paid

four years ago. From Falmouth the Carnegie left

for New York, whence she set out in June, 1910. The
cruise has extended over a large part of the world,

calls having been made at, amongst other places,

Rio de Janeiro, Cape Town, Colombo, Mauritius,

Manila, Fiji, Falkland Islands, and St. Helena. Its

geographical position and the presence of a magnetic
observatory have in the past rendered Falmouth a

specially favourable port for linking up observations

on the Atlantic with land observations in western

Europe. The discontinuance of magnetic work at

Falmouth has been so recent that its usefulness as a

base has scarcely as yet been impaired, but in future

years unfortunately greater uncertainty will prevail

as to the secular change there of the magnetic
elements.

The opening meeting of the Institution of Electrical

Engineers for the present session will be held on
November 13, when the premiums awarded for papers

read or published during the session 1912-13 will be
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presented, and an address on pressure rises will be

given by Mr. W. Duddell, F.R.S., the president of

the institution. In the list of papers to be read at

meetings during the first half of the session we notice

one by Mr. H. R. Speyer on the development of

electric power for industrial purposes in India. The

papers in preparation for the second half of the

session are to deal largely with electric traction, and

great prominence is to be given to the general question

of the electrification of railways. The fifth Kelvin

lecture is to be delivered by Sir Oliver Lodge on

January 22, 1914. Much of the good work accom-

plished by the institution is done by the local sections,

which meet regularly. The local branches which have

been inaugurated up to the present are the Birming-

ham, Dublin, Manchester, Newcastle, Scottish,

Western, and Yorkshire Sections. The Newcastle

Section sometimes meets at Newcastle, and sometimes

at Middlesbrough ; the Scottish alternately at Glas-

gow and Edinburgh ; the Western alternately at Bris-

tol and CardiT, and the Yorkshire Section at Leeds.

The Natal Sugar Growers' Association has for some

time past been in communcation with the Durban

Technical Institute with the view of establishing a

sugar school, the aim of which would be to prepare

young men for the technical control and investigation

of the manufacture of cane-sugar. The original

scheme was to establish three lectureships—in chem-

istry, bacteriology, and entomology respectively.

These, together with the lectureships already in exist-

ence, would supply a good technical training. The
three specialists appointed would also conduct research

in connection with the processes of manufacture and

growth of cane-sugar. A wide field is open in this

direction. There are problems in the sugar-house

awaiting solution which are of great interest in them-

selves, and the solution of which will be of prime

importance to the sugar industry, as something like

20 per cent, of the available sugar is at present lost.

In this field it is hoped that the specialists will do

pioneer work. Two lecturers—one in the chemistry

and one in the bacteriology of cane-sugar—are soon

to be appointed, the appointments in the first instance

to be for three years at a salary of 400Z. per annum
in each case. Applications should be sent to Mr.
B. M. Narbeth, principal of the Durban Technical

Institute, Durban, Natal.

GusTAF IsAK KoLTHOFF, who died on October 26,

in his si.^ty-eighth year, had considerable reputation

as a scientific hunter and as a pioneer in the realistic

methods of exhibiting natural groups of animals in

Museums. His chief monument is the large cyclo-

rama at Stockholm, known as the Biological Museum,
in which, with the assistance of the Swedish artist,

Bruno Liljefors, he has presented the Swedish verte-

brate fauna under the successive conditions of spring,

summer, autumn, and winter. A small, but perhaps
more genuinely instructive example of his work in

this direction is the Biological Museum at the Univer-
sity of Upsala, in which L^niversity he was appointed
zoological curator so long ago as 1878. In addition
to these and to the museum which, about 1865, he
created in the boys' school at Skara, near his own
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home, Kolthoff was responsible for the installation of

six other collections of Swedish mammals and birds

in various places in Sweden. He was without scien-

tific training of the academic kind, and picked up the

technique of his profession while still a youth in the

workshops of the State Zoological Museum. By his

own study, however, he became a skilled practical

ornithologist and entomologist, and in that capacity

accompanied Baron A. E. Nordcnskjold's expeditions

to Greenland in 1883 and 1887. He also joined Prof.

A. G. Nathorst on his voyages to Beeren Island, Spits-

bergen, and King Karl's Land. In 1890 he himself

led an expedition to Spitsbergen and north-east Green-

land. In addition to many popular accounts of his

travels, he was responsible, together with Dr. L.

Jagerskiold, for a work entitled "Birds of the North,"

which appeared during the j'ears 1895 to 1899. In

1907, at the Linnean festival, he received from the

University of Upsala the honorary degree of doctor

of philosophy.

In the Transactions of the Hull Scientific Field

Naturalists' Club (vol. iv.. Part 5), Mr. T. Sheppard

describes the excavation of an Anglo-Saxon cemetery

at Hornsea, the objects obtained having been de-

posited in the Hull Museum. Some of the corpses

were buried in the crouched position, which seems to

be a not unusual feature in Anglo-Saxon interments

in east Yorkshire. Among the "finds" is a series

of bronze brooches, similar to examples found in

Norway, with very naturalistic representations of

horse heads. A bell formed of very thin metal is,

from comparison with an example from Papcastle,

Cumberland, now in the British Museum, assigned

to the Roman period. The " food vases " found are

interesting because they are unlike the typical Anglo-

Saxon cinerary urns, being quite plain, without any

trace of ornamentation, and very similar to ordinary

domestic utensils. They evidently contained food

when placed with the burials.

In the October number of Science Progress

Mr. A. G. Thacker contributes an interest-

ing article on the significance of the Piltdown

discovery. The era of Homo sapiens, he states,

should include the Aurignacian epoch and all

that comes after ; before that epoch we are among
kindred but unfamiliar creatures. He suggests,

therefore, that the Aurignacian and three subsequent

ages should be classed as Deutolithic, and the pre-

vious epochs grouped as Protolithic. A discussion

follows of the possible relationships of Pithecanthropus

erectiis, the Java ape-man ; Homo heidelbergensis.

the Heidelberg man ; EoantJiropus daitisoni, the Pilt-

down woman ; Homo ncandertalensis or Homo primi-

genius, the Neanderthal man of Acheulian and Mous-
terian times ; and Homo sapiens, garrulous man.

"The power of speech was a crying need of the

advancing primates ... it was language that trans-

formed the horde into the tribe. The creatures were

probably widely dispersed on the earth, whilst they

were yet speechless . . . rudimentary powers of

speech may thus have been acquired independently

by more than one species ; and this, not blood-relation-

ship, mav have been the explanation of the man-like
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symphysis of the Heidelberg jaw." On this hypo-

thesis the common ancestor is conceived as possessing

a simian mandibular symphysis, a massive jaw, large

teeth, and probably a low forehead. From this

ancestor the Heidelberg and Piltdown types may have

come along diverging branches; the former leading

up to Neanderthal man, the latter to H. sapiens.

The author is strongly inclined to think that both

the apes and Pithecanthropus have a low forehead, not

because they are degenerate, but because they are

immediately descended from monkeys. And even in its

more plausible application to Neanderthal man, he

views the degeneracy theory with considerable sus-

picion.

Until quite recently holothurians (sea-cucumbers)

were known from the older rocks merely by their hard

spicules and plates, which were long ago identified

in the Scottish Carboniferous. From certain very fine-

grained Middle Cambrian beds in British Columbia

there have, however, been obtained impressions of soft-

bodied organisms which Dr. C. H. Walcott (Smith-

son. Miscell. Collect., vol. Ivii., No. 3) identified as

holothurians, under the generic namei of Eldonia,

Loggania, Louisella, and Mackenzia. But his deter-

mination was not suffered to pass without criticism,

and in Science of February 16, 1912, Dr. Lyman
Clark expressed very strong doubts as to whether any

of these genera are really holothurian, stating confi-

dently that Eldonia is not. These criticisms are dis-

cussed in the August number of The American

Naturalist by Mr. Austin Clark,, who arrives at the

conclusion that, with the exception of Mackenzia,

which is regarded as a zoantharian, the original

identification is correct, two of the genera being

assigned to the existing deep-sea family Elpidiidae,

while the third (Eldonia) represents an allied pelagic

family. In bodily form the last-named type recalls

a medusa, but the resemblance may probably be re-

garded as a parallel adaptation to a free-swimming

existence.

In the October number of Bedrock, Prof. Poulton

replies to Prof. Punnett's criticism of the theory of

mimicry in the July number of the same review.

.\fter pointing out that de Vries himself holds that

small variations may be inherited and selected, he

brings instances to show that such transmission does

actually occur. The case of Acraea alciope is adduced

as demonstrating that an incipient mimetic feature

may arise as an occasional variation in one part of the

area inhabited by a given species, which feature maybe
further developed in distinctness, and in the relative

number of individuals possessing it, in the presence

of a distasteful model occupying another part of the

range of the mimicking species. These facts, it is

contended, support the conclusion that " the mimetic

pattern was attained by steps and not suddenly." A
more elaborate instance is afforded by Papilio polytes,

with its two mimetic females. Here, apparently, the

pigments of mimic and model have different genetic

antecedents". By a detailed analysis of the patterns

of the forms in- question, and by a comparison of

their numerical relation with the non-mimetic form
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in regions where the respective models are present,

rare, or absent. Prof. Poulton arrives at the conclu-

sion that these forms have been derived from the

ancestral condition by gradual stages, and that his

opponent is not justified in the statement that natural

selection is non-existent in so far as concerns the

comparative numbers of the mimetic and non-mimetic

females of this species

The Scientific American for October 18 contains an

article on earthquakes and the Panama Canal, by

Mr. D. F. MacDonald, geologist to the Isthmian

Canal Commission. The recent occurrence of two
earthquakes in the Isthmian zone has directed atten-

tion to a subject that might be of considerable import-

ance with regard to the safety of the canal works.

Mr. MacDonald, however concludes that little danger

is to be feared from earthquake disturbances (see

Nature, vol. xcii., p. 174), and he gives two main
reasons for his view. The first is connected with the

geological structure of the isthmus. Though
numerous small faults along the course traversed

show that readjustments of the crust have taken
place in times past, the district is one from which
high mountains and all evidences of recent displace-

ment are alike absent. Again, though a large num-
ber of tremors are recorded every month by the

Bosch-Omori seismograph at Ancon, the isthmus is

entirely free from serious earthquakes. The seismic

record of the isthmus dates from the Spanish con-
quest, and during more than three centuries there

have been only two earthquakes of any consequence.
One in 1621 destroyed many buildings in Panama,
while another in 1882 damaged several buildings and
bridges, and in places threw the railway track out of

alignment. But neither of these shocks, it is prob-

able, would have damaged seriously even the most
delicate parts of the canal.

To Symons's Meteorological Magazine for October
Mr. R. C. Mossman contributes an article on cor-

relations at St. Helena, the fifth of these interesting

investigations. The results are not considered as con-
clusive, but some suggestive resemblances and con-
trasts have been disclosed. During the years 1893-

1903 there was an undoubted relation between the
rainfall in the vicinity of Fort William from January
to March, and the mean temperature at St. Helena
for the months May to August following, but from
1904-n the correlation breaks down. A relation could
also be traced between the mean temperature at St.

Helena during January to April and the mean baro-
metric pressure at Punta Arenas (Magellan Straits)

during the four months following, but during the last

six years (1906-11) the results, for reasons given,
were not very conclusive. With respect to tempera-
ture at St. Helena and rainfall at Mexico City, the
curves pursued the same course from 1892 to 1898,
while from 1899 to 1909 they were the reverse of each
other. It will probably be remembered that Dr.
W. N. Shaw pointed out (Nature, December 21, 1905,
"The Pulse of the Atmospheric Circulation") an
apparent connection between the seasonal variation
of wind-force at St. Helena and the rainfall in the
south of England.
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Vol. X. of ' Contributions from ttie Jefferson

Pfiysical Laboratory of Harvard University " consists

of reprints of eleven papers on pfiysical subjects whicfi

appeared during 1912 in the Proceedings of tlie

American Academy, The Philosophical Magazine, The

Astrophysical Journal, and our own columns. The
researches described have been aided by the Rumford

fund of the American .'Vcademy, the Bache fund of

the National Academy, and the Thomas Jefferson

Coolidge fund of the University. More than half the

volume is occupied by the researches of Dr. P. W.
Bridgman on the thermodynamic properties of liquids

at high pressures. To this worli, which takes its

place as one of the classics in this field, we have

directed our readers' attention, as it has been pub-

lished. Other important papers are those by Profs.

Pierce and Evans showing that carborundum crystals

possess electrostatic capacity owing to the alternation

of insulating and conducting strata within them, by

Profs. Kennelly and Pierce, showing how the motion

of the diaphragms of telephone receivers affect the

impedances of the instruments, and by Prof. Peirce

on the maximum magnetisation in iron, to which we
referred in our issue for July 24. From this list

of first-class work it will be seen that Harvard is not

one of those universities which overlooks its duty of

increasing knowledge in its anxiety to impart know-
ledge and test it by examination.

The enzymic activity of the sap of a number of

vegetables such as cabbage, onions, ginger, and
radishes has been investigated by T. Tadokoro, and
the results published in a contribution to the Journal

of the College of .Agriculture, Tohoku University,

vol. v., part 2. The capacity of the sap to induce

certain enzymic changes appears to vary widely with

the plant, peptolytic action being more pronounced in

the case of onions and ginger than in the other six

plants studied. Diastase was detected in every case

with the exception of onions, and urease was present

in ginger and yam-roots, although not to any great

extent. Catalase and oxydase action was obtained

with each sap, but the power to hydrolyse amygdalin
and salicin was confined to that of the yam and
cabbages.

.\t a meeting of the Institute of Chemistry on

October 29, the first of two lectures was delivered by
Mr. W. P. Dreaper on the research chemist in the

works, with special reference to the textile industry.

The total gross value in 1907 of the textile materials

and fabrics manufactured in the United Kingdom
amounted to 333,000,000!., and 1,253,000 persons were
employed in their manipulation. On a basis of one
chemist for every 2000 persons employed, no fewer
than 600 chemists should be utilised in this industry

alone, each of whom would deal with an annual
gross output valued at more than 500,000/. One large

aniline dye combine on the Continent already employs
700 chemists. The lecturer insisted that the indus-

trial chemist who remains in his laboratory is lost.

Knowledge of chemistry alone is an insufficient equip-
ment ; modern research requires a knowledge of
physics and the power to apply it. The work of the
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textile chemist was considered in detail, and specially

illustrated by reference to the developments in mer-

cerising and schreinering. The chemist working

under industrial conditions at once realises the success

achieved by the " rule-of-thumb " man in the past;

by systematically studying his methods and seeking

to discover points he has not fully realised the chemist

may often be able to improve upon tliem. The nature

of the methods and machinery used for producing

artificial fibres, and more recently artificial fabrics

were reviewed. In conclusion the lecturer dealt with

the influence of theory and the chemist's work on

actual industrial operations.

Messrs. A. Gallenkamp, and Co.'s new catalogue

(section i, part iii.), recently issued, deals mainly

with the requirements of engineering chemistry.

Fuel calorimeters of all descriptions are dealt with

very fully, a special feature being a full description

of the method of using each of the better known
types of instrument. Gas calorimeters are also well

represented, including two self-recording types. Five

types of CO5 recorders are illustrated, including all

the instruments in common use, and this is supple-

mented by apparatus for draught measurement and
flue gas analysis. The section dealing with oil test-

ing includes viscosimeters, both the flow and friction

types, flash-point and distillation apparatus. Appa-
ratus for iron and steel analysis includes an electric

tube furnace, apparatus for the determination of

carbon by the wet combustion process, and for the

estimation of arsenic, phosphorus, and sulphur. The
last quarter of the catalogue is devoted to pyrometers

;

' this includes instruments of every type. The prin-

ciples utilised in the various instruments and their

mode of use are briefly but accurately summarised.

We learn from The Builder for October 31 that the
Liverpool Corporation has held recently a competition
for a sanatorium of phthisis patients. This is one of

the first municipal sanatoriums to be tackled by the

architectural profession, and it was extraordinary to

note the great diversity of planning shown by the

thirty-one sets of designs submitted. Tuberculosis
sanatorium planning is as yet in its infancy, and this

fact accounts for these differences in treatment. It

is probable that we shall not arrive at anything like

a standard type until several have been built and their

actual working arrangements tested. The first pre-

mium was awarded to Messrs. T. R. and V. Hooper,
of Redhill. In their design, nearly all the blocks are
isolated, with the exception of the actual wards ; these
are combined into one long wing. The children's

wards are separate, and comprise practically a small
self-contained sanatorium ; this block is particularly

good, and forms a one-storey bungalow. There is a
good deal to be said in favour of aiming at a cheerful
collegiate-like character in such a building, rather
than going on the lines of the regular and somewhat
dreary infirmary type, and this is perhaps the best
feature in favour of Messrs. Hooper's design.

Three new volumes in Messrs. T. C. and E. C.
Jack's compact little series, "The People's Books,"
have recently reached us; and they merit a word or
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two of description in addition to the announcement

of tfieir publication, in our weekly list of boolis re-

ceived. Mr. E. W. Maunder contributes a popular

account of astrophysics in a volume having- the title,

"Sir William Huggins and Spectroscopic .Astronomy."

Dr. W. D. Henderson has written a volume on

" Biology," in which he gives in language as free

from technicalities as possible, a broad account of the

m:iin facts of the science of life; and Mr. J. Arthur

Hill writes with dignity and philosophic power upon

the subject of "Spiritualism and Psychical Research."

Each volume contains about 96 pp., and is published

at the price of dd. net.

OUR ASTRONOMICAL COLUMN.

Comet News.—The latest comet discovered, namely

19136. (Zinner), has been identified as a return of

1900 III. (Giacobini), so that it has made two revolu-

tions since its original discovery, the period being

6435 years. Being of about the tenth magnitude and

its'declination a large southerly one, namely, greater

than 19°, it is not a favourable object for observers

in high northern latitudes. An ephemeris extending

to November 14 is given in Asironnmische Nachrich-

ien. No. 4690.

Herr T. Banachiewicz, as Asironomische Nachrich-

ten, No. 4689, states, reported a light change in

comet 1913c (Neujmin) on October 6, while on Octo-

ber 8 the comet could no longer be seen. Dr. Graff

also looked for the comet in vain.

Writing to the Astronomische Nachrichten, No. 4690,

on September 11, Prof. Barnard describes an unusual

appearance of this comet on Sejptember 9. He at first

thought that a small star was involved in the north

pieceding side of the comet, but further observation

indicated that the star was travelling with the comet;

in fact, it was the nucleus. Using the 40-in. and a

power of 460 the nucleus was still stellar, but with 700

it became ill-defined and not so readily taken for a star.

He concludes in the following words :—"The nucleus

was estimated to be 11-5 magnitude. It was so clear

cut and distinctly star-like that one would not for a

moment have suspected any real connection with the

faint nebulosity apparently attached to it south follow-

ing. I have not before seen such a striking case

of a comet being cssentiallv all nucleus."

Comet igi^d (Westphal) does not gain in bright-

ness, as was anticipated, in spite of its distance from

the sun being reduced. The following is a continua-

tion of the ephemeris printed in Astronomische Nach-

richten, No. 4687 :

—

I2h. M.T. Berlin.

R. A. (true) D<rc. (iruc) Mag.

S-6Nov. 6 ... 20 35 17 .• +27 275

7 ... 34 46 ••• 28 20
S ... 34 18 ••• 28 361

9 ... 33 54 ••• 29 9-9 ... S-6

10 ... 33 32 ••• 29 434
n ... 33 14 •• 30 167

12 ... 33 o ... 30 498

13 ... 20 32 48 ... +31 22-6 ... 8-7

According to Miss S. M. Levy, of Berkeley, Cali-

fornia, the above ephemeris reads about 23 seconds

too great in R.A., and about 34' too small m decima-

tion for November 13. During the current week the

comet passes from Vulpccula into Cygnus, and is m
a good position for observation.

NO. 2297, VOL. 92]

[November 6, 19 13

Spectra Obtained by Means of the Tube-arc—
Another important spectroscopic research has just been

published by Prof. .\. S. King (Contributions from the

Mount Wilson Solar Observatory, No. 73), who has

been studying the relation of the arc and spark lines

by means of a lube-arc. In this paper he presents

in some detail the leading features of the spectrum

of this form of arc, and by a comparison with other

sources he infers the probable character of the radia-

tion involved. The results discussed and finely illus-

trated are based on fifty plates taken with instruments

of different degrees of dispersion. This paper follows

the one described in this journal in July last (Vol.

xci., p. 541), and the main results of the inquiry may

be briefly summarised as follows :—In the study of the

tube-arc spectrum a region near the centre of the

tube's cross-section was found to give the hydrogen

spectrum and the enhanced lines of metals most

strongly, with some variation among dilferent elements

as to how rapidly their enhanced lines diminish in

intensity towards the wall. The arc lines of two

groups of elements, represented by iron and calcium,

show diflerent degrees of response to the conditions

most favourable for enhanced lines. The arc lines of

titanium and vanadium differ from those of the other

elements studied, as they show their greatest strength

close to the wall. On the question of dissymmetry of

lines produced in the central part of the tube, the dis-

symmetry is usuallv towards the red, but some lines

show little or no effect. In the cases of \448i (Mg.)

and ^4267 (C.) the dissvmmetry is explained by the

observation that both tliese lines are double. Tests

on the ionisation of the vapour and on its conductivity

compared to that of the tube material, together with

the spectroscopic phenomena of the tube arc, indicate

that the effects may largely be due to the impact of

electrons emitted by the highly heated carbon, the

resultant effect of these impacts becoming stronger

near the centre of the tube.

Kodaikanal Prominence Observations and Dis-

cussions.—Two bulletins, Nos. 31 and 33, of the

Kodaikanal Observatory, have come to hand dealing

with the routine observations of prominences and a

discussion of past data. No. 31, by the director, Mr.

J Evershed, is confined to the summary of promin-

ence observations for the first half of the present year.

Compared with the previous six months the_ mean

frequency remained practically unaltered, while the

mean height slightly increased, and the mean extent

somewhat diminished. The eastern limb showed a

slight preponderance in numbers and areas over the

western. Onlv five metallic prominences were ob-

served. Other observations recorded include the dis-

placements of the hydrogen lines, prominences pro-

jected on the disc as absorption markings, &c.

Bulletin No. 33 is written by the assistant-director,

Mr. T. Royds,'and deals with prominence periodici-

ties, the investigation being a construction of the

periodograms of prominences in the same way as

Schuster investigated the sun-spot data. Mr. Royds

confined the Kodaikanal data to the years 1905-1912,

and determined the mean daily areas by dividing -

the total prominence areas for each month by the

effective number of days of observation in each month. ^
The prominence periodogram finally obtained dis-

played the presence of three periods of large intensity,

two nearly homogeneous, of 6^ and 73 months, and

the third, provisionally fixed at 13^ months, the

highest of the band. The mean daily frequencies for

each month from the year 1881 to 1912, deduced

from observations at Palermo and Catania, were

similarly analysed, as a check, and they indicate

distinct peaks at the same points as the Kodaikanal

curve. The amplitudes of these short periods in
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terms of a percentajje of the average of mean daily

areas are given as follows :

—

Period 13^ months. Percentage 136

7* .. " 9-1

,, 6i ,, ,, lo-i

Mr. Royds concludes by adding that other inde-

pendent prominence data which are sufficiently com-

plete and continuous are, however, highly desirable

in order to establish firmly the reality of these periods.

PRESENTATION OF BUST OF LORD
KELVIN.

AT the general statutory meeting of the Royal

Society of Edinburgh, held on October 27, a

marble bust of the late Lord Kelvin, by Mr. A. M'Far-

lane Shannan, which had been given by Lady Kelvin

to the soriely, wa'^ formally presented and received.

Sir William Turner, the retiring president, occupied

the chair, and there was a large and representative

gathering of the fellows and the general public. Prof.

Crum Brown made the presentation in the name of

Lady Kelvin. After referring to Lady Kelvin's

thoughtful kindness in giving this beautiful bust as a

permanent possession of the Royal Society of Edin-

burgh, and to his own lifelong friendship with Lord
K.elvin, Prof. Crum Brown referred especially to Lord
Kelvin's "supreme love of truth and of his intense

interest in everything, however apparently trivial,

connected with the constitution or with the working
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of the physical universe. These were the prime
motives to his work, and he carried it out in the

same spirit. Having formulated a problem, he fol-

lowed the straightest course to its solution. Of course,

he encountered difficulties ; these he did not evade, he
surmounted them. To do so he had often to invent and
construct special instruments of wholly novel type. . .

Lord Kelvin was a great mathematician. He was
never at a loss to find the mathematical key. . . .

Lord Kelvin was no intellectual miser. When in the

course of his scientific work he came across something
which could be so applied as to be of practical use, he
developed this application, and thus became the in-

ventor of instruments, truly scientific instruments,

differing in character from those he made for purely
scientific purposes only in this, that they were also

used and very highly prized by those who were not
necessarily scientific, who perhaps did not care about
the dissipation of energy or vortex motion. These
practical men, by using Lord Kelvin's inventions, came
to see that pure science was not vain ; they came to

know something of the tree from its fruit. Lord
Kelvin was quite free from selfishness or jealousy.

He rejoiced in his own work and discoveries; he also

rejoiced in the discoveries of others. In questions of
first importance to man, where science gave no help.

Lord Kelvin was a humble and devout disciple. In
Lady Kelvin's name I hand over to the Royal Society
of Edinburgh, through you, sir, as president, this

beautiful work of art and striking likeness of Lord
Kelvin, one of the greatest discoverers in pure science,

a true benefactor of mankind, our honoured president
and dear friend."

In accepting the bust in the name of the society.

Sir William Turner referred more particularly to Lord
Kelvin as a fellow of the Royal Society of Edinburgh.
He joined the society in 1847, and continued so to be
for the remaining sixty years of his life. His early
communications were on the theory of heat, and their

Transactions contained a valuable record of that bril-

liant work. Numerous communications followed, and
his last paper was communicated in 1906, just a year
before his death. This was upon the initiation of
deep-sea waves, and, as all knew, the sea and the
deep-sea formed important features in his practical

career. Lord Kelvin occupied the presidential chair
for three different periods, from 1873 to 1878, from
1886 to 1890, and from 1895 '° his death in 1907. The
second period was only for four years, the council of
the society relieving him from the full five years at

;
that time in order that he might be able to accept
the invitation of the Royal Society of London to act as
their president, an arrangement which was carried
out by mutual understanding between the two councils.
He asked Prof. Crum Brown to be good enough to

convey to Lady Kelvin their most devoted and hearty
thanks for that admirable bust of her late husband,
which would be one of their precious possessions.

ORNITHOLOGICAL NOTES.

TO the Bull. Soc. Imp. Nat. Moscou for 1912 Prof.

P. P. Suschkin contributes an article of more than

200 pages on the bird-fauna of the Minussinsk district

of the Upper Yenisei, the Sahan Mountains, and the

Urhanchen country, an area of special interest on

account of being the meeting-place of several sections

of the Eastern Holarctic fauna. To the north and
east, for instance, is the realm of the East Siberian

fauna, while on the west we enter the great plain of

western Siberia, with a fauna differing but slightly

from that of Europe. To the southward is the fauna

of Central Asia, and, finally, to the south-west that of

Turkestan.
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The local distribution of the large number of species
of birds found in this vast tract is shown in elaborate
tables, which indicate not only the area visited by
each, but likewise whether this includes steppe, wooded
steppe, or alpine country. The paper should be of
great value to students of zoological distribution.

In this connection may be noticed a paper by Mr.
T. Iredale in the Transactions of the New Zealand
Institute for 1912 (vol. xlv.) on the bird-fauna of the
Kermadec Islands, in which stress is laid on the
affinity between the birds of New Zealand on one
hand, and those of New Caledonia on the other. It
is suggested that the Kermadec Islands should be
regarded as one province of the Australian region,
exhibiting marked Polynesian affinities, Norfolk and
Lord Howe Islands as a second, and New Caledonia
as a third.

Turning to Australia, reference may be made to a
coloured plate in the July number of The 'Emu, illus-

trating the remarkable variation in shape, size, colour,
and marking displayed by the eggs of the piping-
crow, or .Australian magpie {Gytnnorhina tibicen),

which, it is claimed, exceeds that in any other bird.
Nine specimens are figured, each from a different
clutch, and each more or less unlike the rest, the
variation in colour ranging from greenish-blue to
reddish and sandy, and the markings from blackish
spots to reddish scribblings. In an accompanying
note Mr. A. F. B. Hall states that, unlike Ihose of
many sea-birds, all the eggs of any particular clutch
are practically similar, and this similarity extends to
all the clutches laid by each individual bird. This,
it may be added, has an important bearing on the
theory of "wagtail-cuckoos," " reed-warblcr-cuckoos,"
&c.

Footprints of the larger species of moas are, it

appears, but very rarely found, the two chief, if not
only, recorded instances of their discovery having
taken place at Turangui, Poverty Bay, in 1S71, and
on the Manawater River, Palmerston North, in 1894.
At the latter locality four other footprints were ex-
posed in 191 1 by a flood, which washed away a bank
15 ft. high, revealing at its base a bed of clay contain-
ing four prints. These are described and figured by
Mr. K. Wilson in the aforesaid volume of the Trans-
actions of the New Zealand Institute. The tracks
measure 18 in. across the Toot, 12 in. from point of
middle toe to heel, and 30 in. from heel to heel.
Plaster casts have been taken.

In the first number of vol. ii. of The Austral Avian
Record Mr. J. B. Cleland directs attention to abnormal
coloration in the palate and pharynx of certain Aus-
tralian birds, the variation taking the form of black
and grey tints in some groups, and of yellow or
orange in others. No suggestion as to the reason for
this departure from the normal flesh-colour is sug-
gested.

The autumn number (vol. v.. No. 7) of Bird Notes
and News is illustrated by a reproduction in

black and white of an exquisite painting by Mr. H.
Gronvold of the white heron, or egret, with the
legend, "Where are my companions? Save me."
The issue includes a chronological sketch of the move-
ment against the plumage trade, from its rise in 1869
to the present day, with the text of the Government
Plumage Bill. Reference is also made to the protec-
tion of birds at lighthouses, the slaughter of swallows
in France, and bird-catching in this country.

In the October number of British Birds, Mr. H. F.
Witherby records the results of a series of careful
observations made by himself with the object of ascer-
taining the cause of the baldness of the area round
the base of the' beak in adult rooks. The investiga-
tion also included the moults undergone by the pUim-
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age generally. In rooks of the year the area which
is bare in their parents is fuUy feathered; but Mr.
Witherby records that a number of hair-like " filo-

plumes" grow amid the narial bristles, and that larger
filoplumes, as well as down-like plumules, are hidden
among the contour-feathers of the chin and throat.
In the first—July and August—moult the feathers are
renewed all over the head in the normal manner,
although those on the area which eventually
becomes bare are of a somewhat abnormal type. In
the following January, however, or somewhat later,
the feathers of this area are gradually shed, and not
replaced—although most of the filoplumes and
plumules persist—while the feather-papillae undergo an
abnormal development into curious pin-like growths
over the now permanently bare area. R. L.

THE SYNTHESIS OF GLUCOSIDES BY
MEANS OF FERMENTS.

AT the closing session of the eleventh International
^^^ Congress of Pharmacy, recently held at the
Hague, Prof. Emile Bourquelot, of Paris, delivered a
lecture on the synthesis of glucosides by means of
ferments, in which he described the results of his
recent researches on this subject.

Hitherto it has not been proved that enzymes have
anything but an analytical action; ProL Bourquelot,
\yho has been working on the ferments for something
like twenty years, has, however, obtained results
which justify the conclusion that the decomposing
action continues up to a certain point only, and that
at this point a synthetic action begins. He gives as
an example the action of emulsion on arbutin ; one
of the products of decomposition is hydroquinone, but
the action ceases before the whole of the arbutin is
decomposed. This he shows to be due to the presence
of the products of decomposition, for when hydro-
quinone is added to a solution of the enzyme and the
glucoside, the decomposing action of the enzyme is
greatly retarded.
Having established this fact. Prof. Bourquelot

allowed ferments to act upon methyl alcohol in the
presence of glucose, and succeeded in forming methyl-
glucoside 0. He next dealt with other alcohols, and
succeeded in synthesising a series of glucosides, and
determined the conditions under which synthesis could
be effected. By combining different sugars with the
same alcohol, a number of hitherto unknown gluco-
sides was synthesised, and the synthesis of manv
others is possible.

PHYSICS AT THE BRITISH ASSOCIATION.
'T'HE meetings of Section A of the British Associa-

tion at Birmingham were of great interest to the
general scientific public and of considerable value to
those more specially interested in the particular
problems discussed and the papers read at the sec-
tional meetings. English physicists, astronomers,, and
mathematicians attended the meeting in force.
.'\mong those who were present mav be mentioned
Lord Rayleigh, Sir J. J. Thomson, Sir Joseph
Larmor, Prof. Rutherford, Prof. Bragg, Prof.
Poynting, Prof. Hobson, Prof. H. H. Turner, Sir D.
Gill, Dr. Glazebrook, Principal E. H. Griffiths, Prof.
Lamb, Prof. Love, Prof. S. P. Thompson, and Mr.
J. H. Jeans. A distinguished company of foreigners
also attended, amongst whom were Madame Curie,
Prof. H. A. Lorentz, Prof. E. Pringsheim, Prof.
Arrhenius, Prof. R. W. Wood, and Dr. Bohr. With
the president of the association a physicist, and Dr.
H. F. Baker as sectional president, the personnel of
the meeting was of great interest in itself, and in
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consequence the papers and discussions were of a

very high order of excellence.

The address of Sir Oliver Lodge was of special

interest, as in it he touched on the main subjects

of discussion in the section. The address has been
published in full in an earlier number of Nature, so

that there is no need for further remark here. The
sectional president's address has also appeared in full

in Nature, and there is similarly no call to deal with
it further in this place. It was listened to by a

crowded audience, and formed a fitting opening to a

meeting that proved itself of great importance, and
in which the interest was kept up till the last day.

The address of Dr. Baker, after a vote of thanks
proposed by Sir Oliver Lodge and seconded by Lord
Rayleigh, was followed by a paper by Prof. Barkla
on the nature of X-rays. This subject has practically

ceased to be controversial except as it has passeil

over into the general subject of radiation. Prof.

Barkla gave an outline of the evidence in favour of

the undulatory theory, of which he has always been
a keen e.xponent, and which is now accepted by all

physicists. Sir J. J. Thomson and Prof. Rutherford
spoke in the following discussion, the former paying
a well-deserved compliment to Prof. Barkla on the

large amount of our knowledge of X-rays which is

due to him. Prof. Rutherford laid stress on some of

the still outstanding difficulties in the subject. Th<'
discussion was not so interesting as it would have
been a year ago, when the supporters of the cor-

puscular theory would have been in force. This paper
was followed by one from Sir J. J. Thomson on the

structure of the atom. This was a brilliant attempt
to construct an atom w-hich would account for some
of the evidence for the quantum theory of energy.
The paper w-as delivered with the clearness and bold-

ness now always expected from Sir J. J. Thomson,
and it will be long before his illustration of the
quantum theory by pint-pots is forgotten.

The next paper was by Prof. H. A. Lorentz. Prof.

Lorentz is known to all physicists as the leading
exponent of all questions involving the interactions
of aether and matter. His presence at the Birming-
ham meeting added greatly to the interest and value
of the discussions. His command of English, his

extraordinary capacity for exposition, and his quiet

humour made his paper and his speeches in discus-

sion one of the most enjoyable features of the pro-
ceedings of Section \. The subject of the paper
was, "The Relation between Entropy and Prob-
ability." The entropy of a body in a certain state is

intimately connected with the probability of that
state. Boltzmann has deduced the expression of the

relation in his well-known formula, in which the
entropy is proportional to the logarithm of the prob-
ability of the state. Prof Lorentz 's paper was to

investigate how the probability is to be evaluated.
The method of calculation, closely connected with
Gibbs's microcosmical ensembles, gives the entropy
of Boltzmann 's formula as the thermodynamical
entropy. On account of the enormous number of

molecules contained in a body, Boltzmann 's formula
has the remarkable property that great changes in

the value assigned to the probability have no ap-
preciable effect on the entropy.
A special case considered was that of a monatomic

gas. If the number of molecules is n, P the prob-

ability = Cc)"e - . C being a determinate constant
factor ; hence if we omit the corresponding term in

the entropy S, this = »jf lo.; i-'c^-"), which since n

R.
'N

is very large = /7— locr(j,t.-~;_ an expression which is
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neither very large nor very small when the mass ol

the gas is comparable with a gram-molecule. Now
it is clear if P be multiplied by n, or even a high
power of n, say n'"", this produces no appreciable

effect on S, for logn is very small compared with n
for large numbers. Boltzmann 's formula is there-

fore insensible to such factors as «'"" in the value of

P. Again, if the n molecules be supposed distributed

at random over a volume v, the probability that they

all lie in one half of it is :^,, whereas it is i if all

possible distributions are considered. The correspond-

ing difference in the entropy is no more than

"», log2. The result of this property is that we are

to a large extent free in the choice of a value of P.

Thus, in order to calculate the entropy, we may as

well take the probability of the most probable state

of things as the much higher value that is obtained

if all possible states are included.

.^fter Prof. Lorentz, another paper on the structure

of the atom was read by Prof. Rutherford. The
author took the opposite view to that represented by
Sir J. J. Thomson's atom. The Rutherford atom con-

sists of a charged nucleus of minute dimensions, in

which most of the mass is concentrated. This

nucleus is surrounded by a distribution of electrons.

The evidence for this structure of atom lies in the

large angle scattering of high-spaed particles like the

o and 3 particles from radio-active matter. New
experiments were described by Prof. Rutherford on

the scattering of a. particles by the simple gases. It

was unfortunate that there was no time for a fuller

discussion of the interesting points raised by this

paper and that of Sir J. J. Thomson.
The last communication, taken on Thursday, was

one by Dr. Swann—who has just left Sheffield for

.America—on the resistances ol thin metallic films.

Some of the hitherto unexplained facts in connection

with the conductivity of thin films were explained on

the hypothesis that the film deposited by the eleciric

discharge does not consist of a continuous and homo-
geneous distribution of molecules, but of patches or

groups of molecules more or less definitely separated

from each other. This distribution was taken account

of in the paper, and a formula calculated to allow for

the resulting alteration in the mean free path of elec-

trons concerned in conduction. The agreement of

the theory with experimental results is as close as

could be hoped for.

On Friday morning the most important discussion

of Section A, if not of the whole meeting, took place.

The subject was radiation, and it was opened by

Mr. J. H. Jeans in a masterly and concise manner.

The discussion turned on the question of the validity

of the laws which have hitherto been believed to be

the ultimate laws of nature. The problem at its

simplest occurs in the case of black body radiation.

Mr. Jeans regarded the work of Poincard as con-

clusive when starting with the mean energy of each

vibration of specified wave-length he deduces the quite

definite result that the exchange of energy must take

place by finite jumps. This leads directly to the

quantum hypothesis which the opener assumed in its

entirety. He went on to consider what other pheno-

mena bear witness to its truth. The most important

is the photoelectric effect : the energy imparted to

an electron appears to be exactly the right amount
required by the quantum hypothesis. Mr. Jeans

quoted in this connection the recent work of Dr.

Bohr, who has arrived at a convincing and brilliant

explanation of the laws of spectral series.

Against the quantum theory seem to be arranged
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most of the well-established results of the undulatory
theory of light. The great difficulty is the reconcilia-
tion of the two sets of facts. The boldest and simplest
attempt lies in abandoning altogether present con-
ceptions of the Eether, and relying on some purely
descriptive principle, such as relativity. But the
attempt at a dynamical explanation should be made,
and Mr. Jeans concluded by a suggestion as to the
meaning of the Planck constant h. This constant is

connected with e, the charge of an electron. We
may, perhaps, imagine that the equations of the
aether involve c or h as well as the Maxwell terms.
These terms may be eliminated in forming the equa-
tions for wave propagation for certain cases, and in

that event there will be no discrepancy between the
quantum theory and the undulatory theory. But
where the equations are applied to interactions
between matter and aether, the older theory will not
apply, and the terms involving h must remain in.

The second speaker was Prof. Lorentz. He ac-
cepted the quantum theory, and sought a method of

accounting for it. Some kind of discontinuity in the
transfer of energy is experimentally proved, but the
individual existence of quanta in the JEther is im-
possible. He considered the scheme of transference
of energy from matter to resonators and to the ather.
The transfer from a resonator to the aether of a
quantum can be easily conceived, but it is difficult

to understand how the quantum can be transferred
back to the resonator from the aether, for once in the
jether it becomes distributed indefinitely. Prof.
Lorentz suggested that the quanta are necessary in

some transference, and that perhaps the solution was
to be found in assuming them operative in transfer-
ences from matter to the resonator and vice versa, and
not in the interchange between resonators and the
aether. The difficulty in this yiew is to distinguish
clearly the two classes, matter and resonator. Prof.
Lorentz was again clear and very interesting. His
humour again appeared, as when referring to Sir J. J.
Thomson's atom he remarked that "it was highly
ingenious—as it could not otherwise be—but the
point was, did it represent the truth?"

Prof. Pringsheim followed, and confined his
remarks to the experimental bearing of the problems
raised. The constants of radiation are not accurately
enough known—for example, Stefan's and Planck's
constants. He also referred to the question of the
radiation from other sources than the black body.
Dr. Bohr, of Copenhagen, was the next speaker.
His work had been referred to by previous speakers,
and he gave a short explanation of his atom. His
scheme for the hydrogen atom assumes several
stationary states for the atom, and the passage from
one state to another involves the yielding of one
quantum. Dr. Bohr also emphasised the difficulty of
Lorentz's scheme for distinguishing between matter
and the radiator. Planck's resonator has all the
ordinary properties of matter, and it is difficult to
keep up the distinction. Prof. Lorentz intervened to
ask how the Bohr atom was mechanically accounted
for. Dr. Bohr acknowledged that this part of his
theory was not complete, but the quantum theory
being accepted, some sort of scheme of the kind sug-
gested was necessarv.

Prof. Love represented the older views, and main-
tained the possibility of explaining facts about radia-
tion without adopting the theory of quanta. He
criticised the application of the equi-partition of
energy theory, on which part of the quantum theorv
rests. The evidence for the quantum theory of most
weight is the agreement with experiment of Planck's
formula for the emissivity of a black bodv. From
the mathematical point of view, there may be many
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I

more formuhe which would agree equally well with

I

the experiments. -\ formula due to .\. Korn was dealt

1 with, which gave results over a wide range, showing
I

just about as good agreement with experiment as
the Planck formula. In further contention that the

resources of ordinary theory are not exhausted, he

I

pointed out that it may be possible to extend the

calculation for the emissivity of a thin plate due to

Lorentz to other cases. For this calculation no simple
analytical expression represents the results over the
whole range of wave-lengths, and it may well be
that in the general case no simple formula exists

which is applicable to all wave-lengths. Planck's
formula may, in fact, be nothing more than ah
empirical formula. Lord Rayleigh spoke next. He
did not attempt to discuss the question, but welcomed
the discussion. It was interesting to see Lord Ray-
leigh at the meeting, and references to his historic

work on the subject of radiation were made by
several of the speakers.

Sir J. Larmor spoke about the theory of the equi-

partition of energy. In an isolated region of the

aether there is no way open for the interchange of

energy at all between one type of radiation and
another, so that the assumption of " other things
being indifferent " is not applicable. The structure

of an electron and the mechanism by which it reacts

with the fether is totally unknown. In the very

intense kinetic phenomena which occur when trans-

ferences of energy take place, the energy may not

be expressible as a sum of squares, as the equi-

partition theory requires. A transfer may be even
discontinuous. Sir J. Larmor went on to show that

equi-partition need not itherefore be necessary as
regards free radiation, and atomic vibrations which
are set up by its agency and must be in equilibrium

with it need not come under the equi-partition theory.

The new knowledge we have of specific heats at very

low temperatures has also led to further speculations

and extension of theoretical schemes, but it can be
held that there is nothing destructive of older prin-

ciples of physics. He looked to a reconciliation

between the older and newer views from further

knowledge of the interactions between free aether

and electrons.

Sir J. J. Thomson further discussed the equi-

partition theory, and was prepared to give it up if

it was the cause of all the difficulty. Referring to

statistical methods, he recalled De Morgan's saying
that if a calculation in probability required more than
half a sheet of notepaper, its result should not be
received without further independent evidence.

Sir Oliver Lodge spoke also, and pointed out that

the ordinary laws could not apply in the interior of

an electron or a positive charge, for if they did the

charge would fly to pieces because of the mutual
repulsion of its parts.

Prof. Lorentz again spoke, and remarked that a

theory that explained both the phenomena of specific

heat and the absorption spectrum was not to be dis-

posed of on purely mathematical grounds. He em-
phasised the fact that the Planck constant was there,

and that it had some very definite meaning which
had to be interpreted.

Dr. S. D. Chalmers gave an account of an atom
model which agreed with the results of the quantum
theory, and also with the magneton hypothesis. Mr.
Jeans closed the discussion with replies to some
criticisms, and again pointed out that from the experi-

mental point of view Prof. Lorentz's discrimination

of matter and radiators was impossible. No distinc-

tion between them could be made.
This discussion went on from ten o'clock to one.

and the interest was kept up till the end. It was of
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great value, as all points of view were represented,

and gave a much clearer notion of the trend of

thought on this fundamental subject to those who
have not been able to follow the literature very care-

fully. We understand that the discussion is to be

published in full in the reports. This will be a

valuable addition to the literature of the subject.

Sir Joseph Larmor gave a short account of a

paper on lightning and protection from it. He dis-

cussed the relation of the held of force near a lightning

conductor and the mechanism of the discharge, it

was unfortunate that there was only a few minutes

for the subject, as there was no discussion, and the

views brought forward were of great practical ini-

portance. it is to be hoped the paper will appear in

full and will have the attention it deserves.

Prof. W. H. Bragg spoke on X-rays and crystals,

which was of great interest and importance. The
paper was discussed at a special meeting of the

section on Tuesday afternoon. It was unfortunate

that some of those most interested—Profs. Pope,

Barlow, and Armstrong, for example—were unable

to be present at the discussion. Prof. Bragg gave

an account of the new method of 'using characteristic

Riintgen rays and crystals. With his son, Mr. W. L.

Bragg, he had obtained as many as five orders of

spectra by reflection at certain planes of the

crystals. If in a crystal there are planes

specially rich in atoms, these planes, spaced

at definite distances, act somewhat in the manner of

an echelon grating, and spectra are produced. From
the characters of the spectra of different orders

—

absence, diminished intensity, and so on—the spacing

of the planes can be determined, and so we have a

new method of determining the arrangement of atoms

in crystals. The diamond has been thoroughly

examined, and a model of its structure was shown.

The method is a singularly beautiful one, and

apparently not open to criticism. The method also

provides, in the words of Prof. Bragg, a spectroscope

for X-rays, and measurements could be made without

doubt to an accuracy of i part in looo. For the dis-

cussion of the paper Prof. Bragg specially came back

to Birmingham and gave further details of the

method. Prof. Arrhenius congratulated the authors,

and remarked that it was the beginning of a new
crystallography. Reference was made to the work

of' Pope and Barlow, and Prof. Bragg explained that

in his view the differences between the structures

obtained by the new method and by the old might be

reconciled. He made no claim to have contradicted

the work resting on the theory of close packing.

The paper and 'discussion were listened to by large

audiences, and formed one of the most interesting

parts of a successful meeting.

On Friday, after the radiation discussion, the

department of mathematics met separately, when
two papers on mathematical physics were read.

Prof. Eddington spoke on the dynamics of a globular

stellar system. The problem attacked is that of the

determination of different possible distributions of

velocity which correspond to a steady state. In the

paper a number of simpler cases arc worked_ out. It

is of special interest to find a system in which there

is a strong preference for motion to and from the

centre (following Prof. Turner's suggestion for_ ex-

planation of the two star streams). Systems satisfy-

ing this kind of motion, and also requiring only a

finite density at the centre of the system, have been

found. The other paper at this meeting was by Dr.

Swann on the expression for the electrical conductivity

of a metal deduced from the electron theory.

On Monday the department of general physics held

a joint discussion with Section G (engineering) on
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the investigation of complex stress distribution. This

discussion was more on the engineering side than the

physical, and will be dealt with in the special article

on the proceedings in Section G. The department of

cosmical physics met at the same time, and several

important papers were contributed. .Mr. C. E. St.

John, of Mount Wilson Observatory, gave an

important account of some late results of solar work

at Mount Wilson. He made out a clear connection

between the radial velocity of gases in the solar

atmosphere and the intensity of the lines which are

used in the velocity determinations. That is to say,

a connection has been demonstrated between radial

velocity and the level in the solar atmosphere. The
displacements of Fraunhofer lines in the penumbra;

of sun-spots thus is shown to give a means of

sounding the solar atmosphere and of assigning

relative levels to the sources of the lines. The results

obtained clearly open a wide field for further solar

research.

Dr. S. Chapman gave an interesting paper on the

lunar influence on terrestrial magnetism and its

dependence on solar periodicity. On Schuster's

theory of the variation of magnetic force Dr. Chap-

man considered the effect of the lunar tide in the

earth's atmosphere. This effect can be detected in

the observations. The solar effect is due to the

ionisation and conductivity in the upper atmosphere

depending on the sun's hour angle. The study of

the lunar period is valuable, as it enables us to

separate the two effects, periodicity in the atmosphere

and periodicity in the conductivity. No apparent

relation has been detected between the conductivity

and the eleven-year solar cycle. A paper on solar and

terrestrial magnetic disturbances was read by the

Rev. A. L. Cortie, S.J.

Two interesting papers on meteorology were read-

Mr. J. I. Craig" on a temperature see-saw between

England and Egypt, and on temperature frequency

curves by Mr. Gold and Mr. F. J.
W.VVhipple.

There were two papers on seismology: "The Dis-

tribution of Earthquakes in Space and Time," by the

Rev. H. V. Gill, S.J. ; and "Notes on the Construc-

tion of Seismometers," by the Rev. W. O'Leary, S.J.

A communication of general interest was read by Dr.

J S Owens, dealing with methods for measuring

the amount of atmospheric pollution by suspended

matter, such as smoke and dust. Prof. H. H.

Turner gave a paper on the Fourier sequence as a

substitute for the periodogram. Mr. J. H Reynolds's

communication on arrangements for a reflecting tele-

scope was taken as read. After the joint discussion,

the department of general physics met for another

important session. Prof. Pringsheim gave his paper

on a theory of luminescence and the relation between

luminescence and pure temperature radiatioii. It was

interesting to the section to hear in Prof. Pringsheim

another distinguished foreign visitor, and one whose

name is intimately connected with the experimental

results that form the foundation of the new theories

of radiation. „ , t^ ,,. tit j t

The next paper was by Prof. R. W. Wood, of

Baltimore, who is well known as one of the most

brilliant experimentalists of our day. He described

some experiments on resonance spectra under high

dispersion. As is expected of Prof. Wood, most

interestine and amusing details of experiments were

related. The method of removing spider-webs from

the long buried tube of the spectrograph by sending
" the household pussy cat " through is an_ original

and effective method of attaining the desired end.

.^montrst the many interesting details of the work,

which will be fullv described elsewhere, may be men-

tioned the method' of exciting the resonance spectrum
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of iodine by monocliromatic illumination filtered

through bromine vapour to supply light of a small
enough range of wave-length to include only one line

of the iodine spectrum. The paper was full of the

kind of experimental perfection that is to be found in

so much of Prof. Wood's work.
Prof. S. B. Maclaren gave a paper on a theory of

magnets. This paper dealt with some of the difiiicul-

ties of magnetic theory, and pointed out how an
explanation of paramagnetism and diamagnetism may
be arrived at. Magnetic induction is explained by
means of tensions in the field acting on matter, and
the molecular magnetic field is not explained as due
to the circulation of electric current sheets. Prof.

Coker gave a demonstration of large polarising

apparatus for lantern projection. Beautiful pictures

result, but the apparatus has been described before,

and there is no need for details in this place.

In the middle of the same morning the department
of pure mathematics met, when communications were
read by Prof. J. C. Fields, Prof. Hilton, Lieut.-Col.

Allan Cunningham, Prof. A. C. Dixon, and Mr.
M. D. Hersey. A paper by Prof. A. W. Conway was
taken as read.

On Tuesday morning there was a joint meeting
with Section E (geography), when four papers on
geodetic subjects were read. An account of this joint

meeting will appear in the article describing the

work of the geographical section, which will shortly

be published in Nature. At the same time the

department of general physics met and had another
series of important papers and discussions. Dr.
W. H. Eccles read an account of some experiments on
contacts between electrical conductors. The paper
explained the absence of a linear relation between
current and electromotive force when the current

passes across a "loose contact." The behaviour of

the contact was explained by purely thermal actions

in the matter near the point of contact. The Joule,

Peltier, and Thomson effects all play a part.

Prof. Poynting read a paper on the twisting of

indiarubber. Bv means of an exceedingly delicate

piece of apparatus he had measured the changes in

length and cross section of steel and copper wires

under torsion, and had tried the same with india-

rubber. Indiarubber showed no observable change in

volume when twisted, but a very large increase in

length when compared with steel. Sir J. J. Thomson,
in discussing the subject, suggested a connection in

the behaviour of these materials under magnetic
influence.

Two papers—one by Sir J. J. Thomson on X, and
the evolution of helium, the other by Mr. F. W.
.Aston on a new elementary constituent of the atmo-
sphere—created great interest. A number of chemists
came to hear of this fresh invasion of their territory

bv Sir J. J. Thomson. The gas X,, which has been
drscribed before, is now considered by Sir J. J.

Thomson to be H,,. Evidence was given in the paper
which though in detail perhaps not convincing, yet

has great cumulative weight. The chemists present
were prepared to accept the possibility of an H,
molecule. As to the evolution of helium, there seems
little doubt that it comes from the material bombarded
bv the kathode rays in the tube. Here there is a
divergence between the views recently put forth that

such helium results from a transformation of the gas
in the discharge tube. In the discussion Sir Oliver
Lodge emphasised the importance of these experi-

ments, as in his opinion it was the first case of

the artificial production of atomic disintegration.

Mr. .Aston dealt with an investigation of the

existence of an element with atomic weight about
22. Sir J. J. Thomson's positive ray method
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had detected such an element, and the paper
was an account of the partial separation of neon
into two gases of approximate atomic weights,

199 and 22' I. The method was one of diffusion

attested by a change of density. The method of deter-

mining the density was by means of a specially con-
structed quartz balance of small size hung- inside the

tube containing the gas. By adjustment of the gas
pressure the quartz beam could be balanced and the
density of the gas determined with great accuracy.

The smallness and compactness of the apparatus
enabled very small quantities of gases to be dealt

with. No physical differences except in density had
been discovered between the two gases.

Dr. E. E. Fournier D'Albe gave an account of the

minimum quantity of light discoverable by selenium.

Very faint illuminations can be detected, and it was
suggested that there might be a possibility of direct

measurement of the Planck quantum of energy. .A

paper by Mr. H. B. Keene on the transmission of

X-rays through metals was of interest, especially as

it was allied to Prof. Bragg's paper on X-rays and
crystals. Other papers were by Mr. J. F. Forrest

on the electric arc as a standard of light, and by Dr.

G. A. Shakespear on the resistance of air to falling

spheres and on a method of increasing the sensitive-

ness of measuring instruments. The method was to

throw the image of a Nernst filament lamp from the

mirror of any deflected instrument on to a radio-

micrometer strip ; any change in the direction of the

original reflected beam of very small amount results

in a large deflection of the radio-micrometer. The
method can be repeated, and any increase in sensi-

tiveness obtained except for the difficulty of keeping
steady conditions. Mr. J. S. Anderson described a
new method of starting mercury lamps. Papers by
Mr. W. H. F. Murdoch on a magnetic susceptibility

meter, Mr. A. J. Lotka on a new process for en-

larging photographs, and Prof. H. Stansfield on the

sensitiveness of the human skin as a detector of low-

voltage alternating electrostatic fields were taken as

read. The discussion on Tuesday afternoon of Prof.

Bragg's paper has already been referred to.

On Wednesday the first business was the presenta-

tion of reports. On the report of the Seismological
Committee Prof. Turner spoke of the loss to seismo-

loey and science generally in the death of Prof. John
Milne. The work of British seismology and seismo-

logy generally owes nearly everything to Milne; as a

resolution of the committee expressed it, he may be
said to have created a new science. For many years

past he had himself presented the annual report of

the .Seismological Committee, and the report presented

bv Prof. Turner had been drawn up by him just before

his death.

After the reports, papers were read by Mr. J. S.

Anderson on a new method of sealing electrical con-

ductors through glass, and by Mr. J. J. Shaw on a

seismograph. This instrument had been exhibited

during the meeting, and was of the Milne type, with
its natural oscillations damped by means of an
aluminium strip attached to the boom swinging
between the poles of magnets. The instrument is of

importance, and had a further interest in the fact that

it was designed and constructed with the cooperation
of Prof. Milne just before his death. Papers by Dr.
Vaughan Cornish on a method of determining the

period of waves at sea. bv Mr. Lotka on the dynamics
of evolution, bv Mr. Hookham on microscope crystals

with epidiascope illustrations, and by Prof. T. R.
Lyle on the Goldschmidt dynamo were taken as read.

It was unfortunate that Dr. Vaughan Cornish, owing
to a misunderstanding, arrived just after the sec-

tional meeting was formally closed, but an informal
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meeting was held, which heard the paper with

interest.

The meetings of the section were well attended all

through, and on several occasions the room, although
holding 350 people, was not large enough for those

who desired to hear certain papers. The programme
was too crowded, and there was not sufficient time

for discussion. The remedy is in the sectional com-
mittee's own hands. Two afternoon sessions in the

week would remove all congestion, and it is difficult

to see why Section A should not adopt a course fol-

lowed by several other sections. This course was
urged by the Recorder at the Committee, but re-

jected. The experiment of a discussion of a par-

ticular paper—Prof. Bragg's—in the afternoon was a

complete success, and to hold such afternoon meetings
would be a better method than to restrict the number
of papers contributed. It would be a loss to the

usefulness of the section if less important papers were
altogether crowded out. One function of the associa-

tion is to provide some opportunity and encourage-
ment to younger and less well known men, and it

would be a pity for such a function to be lost

altogether.

Some important work was done in the sectional

committee and in research committees. The report

oi the Seismological Committee has been already

referred to. The Seismological Committee had to

consider what steps should be taken in order to carry

on the work that has hitherto been done under Prof.

Milne. It was felt that it was impossible to raise

enough money to carry on the work at Shide as an
independent station, and the committee decided to

trv to obtain suflicient funds to enable the observa-

tional work to go on. Prof. H. H. Turner undertook
to exercise a general supervision over the station at

Shide, and for the present this seems a satisfactory

arrangement. But it is unfortunate that the work
cannot be carried on- with proper equipment and
personnel. Seismology owes so much to Milne that

it would be a fitting tribute to his memory for his

observing station to develop into a thoroughly
equipped institution. In the meantime, the subject is

under great obligation to Prof. Turner for taking
over the general supervision.

A report was received from the Electrical Standards'

Committee announcing its own dissolution. This

committee has done immensely important service in

the past. Its work has appeared in a more readily

obtainable form. The reports from 1861 to the present

time are republished in one volume. Prof. H. H.
Turner moved a resolution calling attention to the

historic character of this committee, and expressing

on behalf of the Committee of Section A the sense

of its importance and value. Dr. Glazebrook, the

sorretarv of the Standards' Committee, replied.

An important research committee on radio-

telegraphic investigations presented its first report

and outlined a programme of work. Certain problems,

especially those of " strays " and of the differences

between night and day signalling, can only be in-

vestigated by cooperative work at widely scattered

stations. The committee has obtained the coopera-

tion of most of the large institutions connected with

wireless telegraphy, and hope that exceedingly valu-

able work may be done in the near future. Both
this committee and the seismological committee hope
to be able to carry on their work by means of grants

from the Caird Fund.
Reports were also received from the committees

for investigation of the upper atmosphere, for the

tabulation of Bessel and other functions, for the

establishment of a solar observatory in Australia, for

administering a grant for the international tables of

constants, and for the disposal of "the binary canon."
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The list of grants made to research committees has

already appeared in the columns of Nature.
The local arrangements for the meeting of the

section were admirable. The rooms devoted to Sec-

tion A were in the Mason College, and served their

purpose excellently. The large room on some occa-

sions was not quite large enough, but it would be

diflicult to find anywhere a suitable lecture-room to

hold the number who would have liked to hear some
of the papers. Great credit is due to those who had
the arrangements in hand, especially to Dr. Shake-

spear, for the smooth working of such a large and

complicated section. A word 01 congratulation may
also be given to The Times for the excellent way in

which some of the meetings, especially the radiation

discussion, were reported.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

BiRMiNGH.^M.—A course of ten lectures on social

anthropology, by Mr. A. R. Brown, of Trinity Col-

lege, Cambridge, has been arranged for the winter

and spring terms. This course is the outcome of a

suggestion made in the Anthropological Section of the

BrUish .Association during the recent meeting, and is

intended as a tentative experiment to determine to

what extent there is a demand for such a course in

addition to the existing course in physical anthro-

pology.

Cambridge.—Mr. W. E. Hartley, of Trinity College,

has, with the consent of the Vice-Chancellor, been

appointed chief assistant at the observatory.

Mr. F. W. Aston, of Trinity College, has been

elected to the Clerk Maxwell scholarship.

Mr. T. L. Wren and Mr. F. Kidd have been elected

to fellowships at St. John's College.

An examination for the award of the Sheepshanks

astronomical exhibition will be held in the Lent term,

1914. The exhibition is open to all undergraduates

of the University of Cambridge, but any person

elected, if not already a student of Trinity College,

shall thereupon becorne a student of Trinity College.

Candidates may offer themselves for examination in

one or more of 'the following subjects :—(a) astronomy

and allied subjects as defined in Schedule A of part ii.

of the mathematical tripos; (b) spherical astronomy

and combination of conservations; (c) celestial

mechanics; (d) use and optical theory of astronomical

instruments; (e) astrophysics. A paper of essays on

astronomical subjects and an examination at^ the

observatory in elementary practical astronomy will be

compulsory on all candidates.

Among numerous bequests under the will of the

late Dr. F. G. Smart is one of " io,oooZ. to Gonville

and Caius College, Cambridge, for two ' Frank

Smart Studentships ' in natural history or botany,

and if this sum shall be more than sutVicient to pro-

vide for these studentships the balance is to be used to

promote the study of these subjects in that college."

Mr. J. A. Pease, President of the Board of Educa-

tion, speaking at Camberwell on October 31, fore-

casted largely increased grants from the Treasury for

education. In the cou-se of his remarks he said :

—

" Local authorities know only too well that educational

expenditure has increased and is increasing, and I

must tell them that it will have to increase still farther

if we are to get the economic equivalent for what we
spend. The gravest of all defects in our educational

system is not in elementary education, but in inter-

mediate education. Every child in the country has an

equal chance of developing his abilities up to a certain

point. It is when that point is reached and passed
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that the defects of our present system make themselves
manifest. You keep a child at school for eight or
nine years, and just at the critical time when his

natural aptitudes are taking their bent and his char-
acter is forming his education is broken off, and the
boy and the girl who might have done good service

in some profession or skilled industry drops into idle-

ness or loafing, or adds one to the millions of casual
and unskilled labourers. I say with conviction that
the first upward step must be the improvement of our
intermediate education, because that is the branch in

which we are most lacking. You may not always find

a genius—a genius is rare—but remember that if you
do find him you will have repaid yourselves more than
a hundredfold. Remember the economic value of a
great inventor covers the educational expenditure of a
whole town. I think Sir Henry Bessemer was a
fellow-townsman of yours here in Camberwell, and
Sir Henry Bessemer's chief invention, we know, was
equal in productive power to the labours of a hundred
thousand men. Now, that is why I say that we must
be prepared for further expenditure if we are to get
the economic equivalent for what we have spent
already. We must be prepared as a country to foot
the bill, just as the Government will be prepared to

make the proposals to the country. The Government
policy is a large policy, and I may say that it is our
intention not only to increase the amount of the grant,
but to change the manner of its distribution, so that
of two areas equally efficient the poorer will receive
the larger grant, and of two areas equally necessitous
the more efficient will receive the larger grant."

A stGGESTlVE paper was read by Mr. Cloudesley
Brereton at a conference of employers of labour on
October 28, in connection with the recent National
Gas Congress and Exhibition. Mr. Brereton pointed
out that although until recently education in England
has busied itself far too little, upon the whole, with
the problems of the work-a-day world, vet even the
older English Universities of O.xford and Cambridge
in actual practice have always been to a considerable
extent technological institutions. Their work has
been mainly, not so much the imparting of book
knowledge, but of " mancraft," the art of handling
men, gained through daily contact with their fellows.
In so far as the studies of candidates for theology,
medicine, and law are concerned, these Universities
are to all intents and purposes purely technological
colleges. At the present time in the older, and to a far

greater extent in the younger, universities we find

training in technique provided in many subjects, not
merely in law, medicine, and theology, but also in

engineering, applied chemistry, the textile industries,

gas and electricity, and certain branches of commerce.
Whatever the grade of educational institution mav be
the problem of suitable curricula can only be solved
by first considering what will be the probable career
of the pupil. The elementary school is alreadv moving
in the direction of first diagnosing the pupil's future
needs and then prescribing for him. Even the older
universities and the public schools are showing signs
of being affected by similar influences. Employers, in

consequence of the increasing pressure of competition
and the invasion of industry by science, are as vitally

interested in the production of pupils of the right tvpe
as the educationist is, or ought to be. Mr. Cloudeslev
Brereton gave a valuable summary of the principal
steps which have been taken by employers to foster
the continued education of their employees, e.g. by the
award of prizes for attendance and success at examina-
tions, the payment or repayment of fees, making
attendance at .evening classes compulsory upon junior
employees, meetings at works during the hours of

employment, and the formation of advisory committees
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containing representatives of employers and workmen.
Important educational results are accruing from such
organised schemes of training as those at Sunderland
for engineering apprentices, and at the Bournville

works. With regard to the question of raising the

age of attendance at school to sixteen or seventeen,

he suggested that one great difficulty, apart from the
cost, is the growing dissatisfaction with the mainly
literary type of education, and the conviction that our
present system does not give value for the public

. money now granted.

% At the distribution of prizes to successful students
'of the City and Guilds Institute at the Mansion House
on October 2q, the President of the Board of Education
delivered an address. Mr. Pease dealt with the ques-
tion of a worthy university for London. He said that

the Government, after careful consideration, has
decided that the scheme set out in the report of the
recent Royal Commission is calculated to produce a
University of London worthy of the name. Every-
thing possible is to be done to carry out the scheme
with all reasonable dispatch. To this end a Depart-
mental Committee has been appointed. The under-
lying principles of the Commission's scheme are to be
regarded as accepted. Modifications in detail and
machinery may be found desirable, but the funda-
mental principles must be accepted if any advance is

to be made now. If London shows that it is anxious
and willing to have a reconstituted University on
the lines laid down in the report of the Royal Com-
mission, the Government will play their part in siipply-

ing the money necessary. Continuing, Mr. Pease
said:—"The whole history of the development of
modern universities shows that the prime essential

of success is local patriotism. Local patriotism means,
of course, money, but it means a great deal more
besides. It implies a belief in the necessity for a
great university and in the immensity of the influence

the university can exercise—an influence which,
especially in the case of an Empire metropolis, must
always extend far beyond the narrow limits of the
area w-hich the university primarily serves. Its

functions will be Imperial, even international, as well
as local. But without the active support and con-
fidence of the locality no modern university can exist,

let alone flourish. Acts of Parliament and State-aid
cannot alone create a university." In the case of the
University of London, Mr. Pease laid it down that
the principles on which any permanently satisfactory
scheme must be based are simple :—(i) Educational
and financial control of all the most important colleges
to be in the hands of the University

; (2) the creation
of a University quarter by concentration of as much
of the University work as possible, together with its

administration, on a central site [the Imperial College
must remain where it is]

; (3) government of the
University by a small Senate, predominantly lay, and
not representative of special interests

; (4) control of
the teaching and examination in the hands of the
teachers

; (5) continuance of access to University
examinations by external students. The place of the
Imperial College in a reconstituted University is one
of the first points the Departmental Committee pro-
poses to investigate.

SOCIETIES AND ACADEMIES.
Cambridge.

Philosophical Society, October 27.—Prof. Hobson in

the chair.—R. D. Kleeman : The dependence of the
relative ionisation in various gases by /3 rays on their
velocity, and its bearing on the ionisation produced
by y rays.—N. P. McCleland : Note on a dynamical
system illustrating fluorescence.
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Paris.

Academy of Sciences, October 27.—M. P. Appell in

the chair.—^The President announced the death of M.
Lucas Championni^re.—Maurice Hamy : An arrange-

ment of spectrograph with an objective grating- suit-

able for the measurement of radial velocities.—H.
Deslandres and L. d'Azambuja : Laws relating to the

structure of band spectra and to the deviations from
their arithmetical series. A study of the second group
of nitrogen bands. The formula expressing the re-

sults differs from that applicable to line spectra.—Ch.
Moureu, P. Th. Muller, and J. Varin : Refraction and'

magnetic rotation of compounds containing the

acetylene group. E.\perimental data are given for

ninteen substances containing the group — C =C— .

—

M. Deperet was elected a non-resident member.

—

\.
Claude and L. Driencourt : A coincidence micrometer
free from the personal equation. This method is

based on the use of a deformable micrometer network,
one set of wires being capable of moving, retaining
their parallelism ; the distance between the wires is

equal to the path described by the image of an
equatorial star in the principal focal plane during an
integral number of beats of the chronometer. So soon
as the star enters the field, the first wire is set to

coincide with the image at a beat of the chronometer.
If the adjustment is exact, the passage over the next
wire will also coincide with a beat, and this can be
repeatedly verified. The method of observation is

capable of a very high precision.—P. Chofardet:

Observations of the new comet 1913c (Zinner) made
at the Observatory of Besan^on.—Jean Chazy : Cer-
tain trajectories of the problem of n bodies.—MAL
Chipart and Lienard : The sign of the real part of the
roots of an algebraic equation.—Georges Remoundos :

The theorem of Picard in a circle of which the centre
is a critical algebraic point.—Maurice Janet : The
existence and determination of solutions of systems
of partial differential equations.—Henri Villat : The
validity of the solutions of the problems of hydro-
dynamics.—Emile Borel : Kinematics in the theory of
relativity.—M. Girousse : The electrolysis of lead and
iron in the. soil: a discussion of the effects of stray
currents from tramway systems. It is pointed out
that the usual rule, a drop of potential of not more
than one volt per kilometre, is insufficient. The
essential point is the difference of potential between
the metallic substances capable of being attacked and
the tramway rails. It is shown that the amount of
moisture in the soil is one of the main factors of the
problem. The resistance of the contact surface is

also important ; the contact of lead with earth is much
more resistant than the contact of iron with earth.
No critical potential is required to produce electro-
lytic effects.—G. Sagnac : Luminous aether demon-
strated by the effect of the wind relative to the aether
in an interferometer in uniform rotation.—L. Gay :

The pressure of expansibility of normal liquids.—M.
Taftanel : The combustion of gaseous mixtures and
gaseous velocities.—Clement Berger : The preparation
of aluminium ethylate. Amalgamated aluminium
reacts with alcohol in presence of a small quantity of
sodium ethylate, and pure aluminium ethylate can be
isolated from the resulting solution.—Ch. Boulanger
and J. Bardet : The presence of gallium in commercial
aluminium and its separation. The spectrographic
examination of commercial aluminium showed strong
gallium lines, and a successful attempt was made to
isolate gallium from this product. 17 kilograms of
the metal were dissolved in hydrochloric acid, treated
with sulphuretted hydrogen first in hydrochloric acid
and then in acetic acid solution, and the product
heated with potash solution to remove iron. 0-3895
gram of gallium oxide was obtained, or 0017 per
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cent, of metallic gallium on the aluminium taken.

The purity of the product was proved spectroscopic-

ally.—R. Bossuet and L. Hackspill : A group of

metallic phosphides derived from the hydrogen phos-

phide P5H2. Rubidium phosphide, Rb.P,, dissolves

readily in liquid ammonii, and this reacts with a solu-

tion of lead nitrate in the same solvent, giving the

corresponding lead phosphide, PbP.. Other metals

give similar phosphides, but their purification offers

great difficulties.—Roger Douris : The addition of

hydrogen to a secondary alcohol derived from furfurol

in presence of nickel. A study of the reduction pro-

ducts of ethylfurfurylcarbinol.—P. Lemoult : Leuco-
bases and colouring matters derived from diphenyl-

ethylene. The action of the ethyl and methyl mag-
nesium iodides upon Michler's ketone.—Marcel
Mirande : The existence of a cyanogen compound in

Papaver ntidicaide.—P. Sisley and Ch. Porcher : The
elimination of artificial colouring matters by the

lacteal glands. Various harmless dyestuffs (uranine,

B-rhodanine, methylene blue, dimethyl-amino-azo-

benzene) were administered to goats and dogs, both

bv ingestion and injection. The colouring matters

w'ere almost completely arrested by the lacteal glands,

little or no colour appearing in the milk.—Em.
Bourquelot, H. Herissey, and J. Coirre : The bio-

chemical synthesis of a sugar of the hexabiose group,

gentiobiose.—Sabba Stefanescu : The phylogeny of the

crown of the molars of mastodons and elephants.

Wil-
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BOOKS RECEIVED.
The Ocean. By Sir John Murray. (Home Univer-

sity Library.) Pp. 256 + xii plates. (London :

lia'ms and Norgate.) is. net.

Higher Algebra. By Dr. W. P. Milne. Pp.

586. (London : E .\rnold.) 7s. 6d. net.

Graphical Methods. By Prof. C. Runge.
viii4-i48. (New York: Columbia University Press;

Oxford University Press.) 6s. 6d. net.

Handbuch der vergleichenden Physiologic. Edited

by H. Winterstein. Band iii., 37 Lief. (Jena : G.

Fischer.) 5 marks.
The Use of Vegetation for Reclaiming Tidal Lands.

By G. O. Case. Pp. iv + 36. (London: St. Bride's

Press, Ltd.) 2S. net.

The Divine Mystery. By A. Upward. Pp. xv +
309. (Letchworth : Garden City Press, Ltd.) los. 6d.

net.

.\ Shorter Algebra. By W. M. Baker and A. A.

Bourne. Pp. viii + 320 + lix. (London: G. Bell and
Sons, Ltd.) 2S. 6d.

Bell's Outdoor and Indoor Experimental Arith-

metics. First Year's Course. Pp. 31. Second
Year's Course. Pp. 32. Third Year's Course. Pp.

39. Fourth Year's Course. Pp. 39. Fifth Year's

Course. Pp. 48. (London : G. Bell and Sons, Ltd.)

^d. and 4^., 3d. and ^d., 2,d. and -\d., ^d. and 6d., and

4d. and 6d. respectively.

Bergens Museums Aarbok 1913. i and 2 Heft.

(Bergen : J. Griegs Boktrykkeri.)

In the "Once upon a Time." By L. Gask. Pp.

283 + plates. (London : G. G. Harrap and Co.)

35. 6d. net.

Chemistry, Inorganic and Organic, with Experi-

ments. By C. L. Bloxam. Tenth edition, rewritten

and revised by A. G. Bloxam and Dr. S. J. Lewis.

Pp. xii-l-878. (London : J. and A. Churchill.) 2I.';.

net.

Die Strudclwiirmer (Turbellaria). By Drs. P.

Steinmann and E. Bresslau. Pp. xi-l-380. (Leipzig:

Dr. VV. Klinkhardt.) 9 marks.
Tintenfische mit besonderer Beriicksichtigung von

Sepia und Octopus. By Dr. W. T. Meyer. Pp. 148.

(Leipzig : Dr. W. Klinkhardt.) 4 marks.
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Camp Fire Yarns of the Lost Legion. By Col. G.
Hamilton-Browne. Pp. xiii + 301. (London : T. W.
Laurie, Ltd.)

Bird Life throughout the Year. By Dr. J. H.
Salter. Pp. 256. (London : Headley Bros.) 7s. 6d.

net.

Elementary Theory of Alternate Current Working.
By Capt. G. L. Hall. Pp. vi+igS- (London: The
Electrician Printing and Publishing Co., Ltd.) 35. 6i.

net.

Department of the Interior. Weather Bureau.
Annual Report of the Director of the Weather Bureau
for the Year 1910. Parts 1 and 2. Pp. 171.

(Manila : Bureau of Printing.)

Memoirs of the Indian Meteorological Department.
Vol. xxii., part 2. Monthly and Annual Normals of

Number of Rainy Days. By Dr. G. T. Walker. Pp.
203-403. (Calcutta : Superintendent, Government
Printing, India.) i rupee 8 annas.
Vorlesungen iiber Pflanzenphysiologie. By Dr. L.

Jost. Dritte .'Xuflage. Pp. xvi-l-760. (Jena : G.
Fischer.) 16 marks.
The Moose. By A. Herbert. Pp. viii + 248 + 8

plates. (London : A. and C. Black.) 5s. net.

Wild Life on the Wing. By M. D. Haviland. Pp.
iv+ 244 + 8 plates. (London : A. and C. Black.) s*-
net.

Highways and Byways of the Zoological Gardens.
By C. I. Pocock. Pp. xii+ 192 + plates. (London.
A. and C. Black.) 55. net.

The Tutorial .-Mgebra (Advanced Course), Based on
the Algebra of Radhaknishman. By Drs. W. Briggs
and G. H. Bryan. (Eighth Impression.) Fourth
edition. Pp. viii4-647. (London : W. B. Clive.)
6s 6d. net.

Practical Science for Engineering Students. By H.
Stanley. Pp. vii+166. (Londoh : Methuen and Co.,
Ltd.) 3^.

Wisconsin Geological and Natural History Survey.
Bulletin No. xxvi. Educational Series, No. 3. The
Geography and Industries of Wisconsin. By Prof.
R. H. Whitbeck. Pp. v + 94 + xx plates. (Madison,
Wis.)
Das kleine botanische Praktikum fiir Anfanger.

By E. Strasburger. Siebente Auflage. By Dr. M.
Koernicke. Pp. x + 264. (Jena: G. Fischer.) 6.50
marks.

DIARY OF SOCIETIES.
THURSDAY, NovEMnF.k 6.

ROVAL Society, at 4.30.—The Soil Solution and the Mineral Con-
stituents of the Soil: \. D. Hall, W. E. Brenchley, and [,. M.
Underwood—Studies in Heredity. II. further Experiments in Tro^sine
British Species of Sea Urchins: Prof. E. W. Mac Bride.- Synthesis by
Sunlight in Relationship to the Origin of Life ; Synthesis of Formaldehyde
Irom Carhnn Dioxide and Water by Inorganic Colloids acting as Trans-
formers of Light Enerev : Prol. B. Moore and T. A. Webster.— '1 he
Trypanosomes causing Dourine (Mai de Coit or Beschiilseuche) : Dr B
Blacklockand Dr. W. Yorke.— Postural and Non-Postural Activities of
the Mid- Brain: T. G. Brown.-The Nature of the Coagulent of the
Venom of Eclih carinalus : J. O. W. Barratt.

FRIDAY, November 7.

Junior Institution of Engineers, at 8.—Wood Waste, &c., as Fuel foi
Gas Producers: G. E. Lygo.

Geologists' Association, at 8.—Annual Conversazione.

SATURDAY, November 8.

British Psychological Society, at 3.30.—A Comparative Study of
Normal and Sub-normal Children by Means of Mental Tests : Dr. A. R
Abelson.—A Reaction Pendulum, and a Disc, illustrative of Weber's Law
for Use in Class Teaching ; Prof. J. Broueh.—Observations on the Process
of Learning and Relearning in Mice and Rats : Miss M. E. Maci;regor.—
A priori Argument for the Existence of a Cerebral Centre for Affection
Dr. A. Wolgemuth.

MONDAY, November 10.

Royal Geographical Society, at 8.30.—The Work and Adventures of the
Northern Party of Captain Scott's Antarctic Expedition : Raymond E.
Priestley. -

TUESDAY, November i:.

Institution of Civil Engineers, at 8.—The Construction of the " White
Star " Dock and adjoining Quays at Southampton : F. E. Wentworth-

ZooLociCAL Society, at 8.30.—On Freshwater Decapod Crustacea ( Families
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Potamonida: and Palajmonida:) collected in Madagascar by the Hon. Paul
A. Methuen : Dr. W. T. Caiman.—On a Collection of Reptiles and
Batrachians made by Dr. H. G. F. Spurrell, in the Colombian
Choco : G. A. Boulenger.—A Revision of the Cyprinodont Fishes cf the
Subfamily Pceciliinie : C. Tate Regan.—Sponges in Wateiworks : Prof.
W. N. Parker.— Jwo new Actinians from the Coast of British

Columbia : Piof J. Playfair McMurrich.
[ineralogical Society, at 5.30.—A Crystalline Basic Copper Phosphate
from Rhodesia : A. Hutchinson and A. M. MacGregor.—(i) On the
Meteoric Stone of Wittekrantz, South Africa : (2> On the Remarkable
Similarity in Chemical and Mineral Composition of Chondritic Meteoric
Stones; Dr. G. T. Prior.—Notes on the Minerals occurring in the
neighbourhood of Meldon. near Okehampton, Devonshire : A. Russell.

—

On a Calcium-iron-garnet from China : J. B. Sci
'
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Concrete Institute, at 7.30.— Presidential Address : E. P. Wells.
Institution of Electrical Engineers, at 8.— Pressure Rises: W.
Duddell.

Royal Society, at 4.^0.

—

Probable Papers: The Preparation of Eye-pre-
serving Glass for Spectacles: Sir William Crookes. - On an Inversion

Point for Liquid Carbon Dioxide in regard to the Joule-Thomson Effect :

A. W. Porter.—Negative After-Images and successive Contrasts with Pure
Spectral Colours; A. W. Porter and Dr. F. W. Edridge-Green.—The
Positive Ions fro.n Hot Melals : Prof. O. W. Richardson.-(i) The
Diurnal Variation of Terrestrial Magnetism.—(z) A Suggestion .-is to the
Origin of Black Body Radiation ; G. W. Walker.

FRIDAY, November 14
Royal Astronomical Society, at 5.

Physical Society, at 8.—On the Thermal Conductivity of Mercury by the
Impressed Velocity Method; H. R. Nettleton.—Oil Polarisation and
Energy Losses in Dielectrics : Dr. A. W. Ashton.—A Lecture Experiment
to illustrate lonisatiun by Collision and to show Thermoluminescence : F.

J. Harlow.
Alchemical Society, at 8.15 (at The International Club, Regent Street,

S.W.)—The Hermetic Mystery : Mme. Isabelle de Steiger.
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PRICE £2 : 10 : Each Net.

Descriptive Pamphlet on application.

PHILIP HARRIS & CO., ltd:
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LECTURES, SESSION 1913-14. FIRST COURSE.

ROYAL INSTITUTION OF
GREAT BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.
Professor H. H.Tukner, D.Sc, D.C.L., F.R.S, will deliver a Chrislmas

Course of Six Illustrated Lectures (adapted to a Juvenile Auditory) on " A
Voyage in Space." The Starling Point—Our Earth, Saturday, Dec. 27,

1913, at 3 o'clock ; The Start through the Air, Tuesday. Dec. 30 ; Journey-
ing by lelescope, Thursday, Jan. i, 1914 ; Visit to the Moon and Planets,

Saturday, Jan. 3 ; Our Sun, Tuesday, Jan. 6 ; and The Stars Thursday,
Jan 8. Subscription (for Non-Mtmbers) to this Course. One Guinea
(Juveniles under sixteen, Half-a-Guiuea) ; to all the Courses in ihe Session,

Two Guineas. Tickets may noiv be obtained at the Office of the

BEDFORD COLLEGE FOR WOMEN
(UNIVERSITY OF LONDON),

YORK GATE, REGENT'S PARK, N.W.
SECONDARY TRAINING DEPARTMENT.

Head of the Department ... Miss Sar.\ Melhuish, M.A.

The Course, to which Students are admitted in January and October,
includes full preparation for the Examinations for the Teaching Diplomas
granted by the Universities of London and Cambridge.

Applications for Entrance Scholarships, Grants, &c., for the Course
beginning January, 1014, should be sent to the Head of the Department
not later than December 6.

BRITISH MUSEUM (NATURAL
HISTORY).

APPOINTMENT—SVVINEY LECTURESHIP ON GEOLOGY.
The Trustees of the British Museum will shortly appoint a LECTURER

on this Foundation. 1 he Lectureship is open to Graduates in any Faculty
in the University of Edinbuigh who have obtained their degrees after

examination. The appointment will be for one year or more, as the Trus-
tees may determine. The stipend is ;^I40 a year for an annual course of
twelve lectures.

Applications, accompanied by not more than three testimonials, must
reach the Director, Brilish Museum (Natural History), Cromwell Road,
London, S.W., not later than January 10, 1914.

L. FLETCHER, Director.

LONDON HOSPITAL.
"LIDDLE PRIZE.

Under the Will of the late Dr. JoJiN Liodle the College Board of the
London Hospital offer a Prize of the value of £,\io for the best Essay on
"The Ventilation of Schools and Puhhc Instiiuiions."

The Prize is open to public competition.
Fssays should be sent to the Dean, from whom further particulars may

be obtained, on or before May 31, 1914.

Professor WILLIAM WRIGHT, M.B., D.Sc, F.R.C.S., Dean.
London Hospital Medical College,

Mile End, E.

NORTHERN COUNTIES TRAINING SCHOOL
OF COOKERY AND HOUSEHOLD ECONOMY,

NORTHUMBERLAND ROAD, NEWCASTLE-
UPON-TYN .

MISTRESS OF METHOD required who shall be responsible for the
training of students in the Theory and Practice of Teaching.

Preference will be given to applicants holding a University Degree or its

equivalent.

Salary j£^i3o. rising by j^io annual increments to .£150, with lunch and

Applications, stating qualifications and experience, should be forwarded
to the Principal before December i.

UNIVERSITY OF BRISTOL.

Applications are invited for the post of PLAN": PHYSIOLOGIST
AND POMOLOGIST.
The initial salary will be ^£200 per annum.
Further particula:s may be obtained from the undersigned, to whom

applications accompanied by copies of testimonials, should be sent not
later than November 24, 1913.

JAMES RAFTER, M.A., Registrar.

THE UNIVERSITY OF LIVERPOOL.
The Council" invite applications for the post of ASSISTANT LEC-

TURER in PHYSIOLOGY and LECTURER in EXPERIMENTAL
PSYCHOLOGY. Duties to commence with the Lent Term. Salary
^250. Applications should be forwarded to the undersigned (from whom
further paiticulars may be obtained] on or before November 30.

EDWARD CAREY, LL.B., Registrar.

UNIVERSITY OF LONDON.
THIS IS TO GIVE NOTICE that the Senate will shortly proceed to

elect Examiners in the following subjects for the year 1914-15.

The Examiners appointed may be called upon to take part in the Exam-
ination of both Internal and External Students. Full particulars of the
remuneration of each Examinersbip can be obtained on application to the
Principal.

HIGHER EXAMINATIONS FOR MEDICAL DEGREES.

Four in Medic.

I Obstetric Mcdicin

Two in Pathoiogy

Four in Surgery

EXAMINERSHIPS. PRBSENT EXAMINERS.

^Norman Da'ton, M.D., F.R.C P.
Humphry Davy RoUeston, M.A., M.D.,

I
W. B." Warrington,*M D., Ch.B., F.R.CP.

V Vacant.

j Henry Russell Andrews. M.D., B.S.,
M.R.C.P.

I Vacant.

( Prof. Robert Muir. M.A., M.D., F.R.S.
( Vacant.
/Fr(£d^ric F. Burghard, M.D., M.S.,

I William F.'HasIam. M.B., Cb.B., F.R.C S.

I
Henry Beiham Robinson, M.D., M.S.

F.R.C.S.
V Vacant.

T • T J.- 7 RT J- •
'

P'O*"- f- M. Sandwitb, M.D., F.R.C P.Two in Tropi&al I^Iedicine...\ Vacant

The Examiners above named are re^Hgible, nna intend to offir era

selves for re-election.

N.B.—Attention is drawn to the provision of Statute 124, whereby t\

Senate is required, if practicable, to appoint at least one Examiner who
is not a Teacher of the University.

Candidates must send in their names to the Principal, with any attes-

tation of their qualifications they may think desirable, on or before
MONDAY, DECEMBER 15. (It is particularly desired by the Senate
that no application of any kind be made to its individual Members.)

If testimonials are submitted, three copies at least ot each should be
sent. Original testimonials should not be forxvarded in any case. If
more than one Exatninership is applied for, a separate complete applicm^
Hon, with copies o/" testimonials^ if any^ must be fonvarded in respect
oj each.

University of London, By Order of the Senate,
South Kensington, S.W., HENRY A. MIERS,

November, 1913. Principal.

DURBAN TECHNICAL INSTITUTE.

DURBAN, NATAL, SOUTH AFRICA.

PROPOSED SUGAR SCHOOL.

The Council of the Durban Technical Institute are

considering the establishment of TWO LECTURESHIPS,
one in the CHE.MISTRY and one in the BACrERIOLOGY
of CANE SUGAR. The work of the gentlemen appointed

would be to give instruction at the Institute and to conduct

investigations and research in connection with the local cane

sugar industry. The appointments in the first instance will

be for three years at a salary of ^400 per annum in each

case. The Council invite applications which should be sent

to the undersigned.

B. M. NARBETH, B.Sc,

Principal.

KENT EDUCATION COMMITTEE.
DARTFORU LOCAL HIGHER EDUCATION

SUB-COMMITTEE.
COUNTY SCHOOL FOR GIRLS, DARTFORD.

Applications are invited for the following appointments for January
next:—(1) A SCIENCE MISTRESS. Subjects— Botany, Physic?,
Chemistry and Geography, (a) A LANGUAGE MISTRESS. Subjects-
Latin, French and I'".nglish. Initial salary, In each case, ^loo to j^iao per
annum, according to qualifications and experience. University Graduates
desired with good Secondary School experience in teaching subjects on
modern lines. Forms of application and scale of salaries may be obtained
from Mr. D. F. Brow, Technical Institute, Dartfoid. Applications must
be forwarded, as soon as possible, to Mi>s A. M. Bbetf, County School
for Girls, Dartford. Canvassing will be considered a disqualification.

By order of the Committee.
~ sions House. FRAS. W. CROOK,

Maidstone, Secretary.
October 30, 1913
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THE ZEEMAN EFFECT.
Researches in Magneto-Optics. With Special

Reference to the Magnetic Resolution of

Spectrum Lines. By Prof. P. Zeeman. (Mac-

millan's Science Monographs.) Pp. xvi + 219

+ viii plates. (London: Macmillan and Co.,

Ltd., 1913.) Price 65. net..

THIS synthesis of our knowledge in an im-

portant and fundamental branch of physics

—opened up by our author in 1896, and after-

wards cultivated so zealously and fruitfully by

many workers, but by himself far in front of all

others—will be most welcome to all who wish to

keep abreast of the advancing tide of electrical

and optical discovery. Prof. Zeeman has paid us

tlie compliment of writing his book in English;

and nowhere, perhaps, will he have more attentive

readers than here. Though occasional slight

differences of idiom betray that the work is not

composed in his native language, yet the clear-

ness and directness of statement, and the con-

ciseness of exposition, enable him to cover a large

field, so to speak in a single view, in a manner

which will make the book a permanent companion

of all who are interested in the progress of the

marvellous subject which is indissolubly asso-

ciated with the name of the Professor of Physics

of Amsterdam.
In the early days of this research it could

scarcely have been anticipated that it would grow
almost into a separate science. The present

writer well remembers the earliest announcement

in this country of the first phase of Prof. Zeeman 's

discovery, which was contained in a single

sentence in Nature in December, 1896, imbedded

in the midst of an abstract of proceedings of

the .Amsterdam Academy of about a month before
;

its importance was, however, at once grasped,

and the experiment was promptly repeated and

verified by Lodge. The idea of a spectrum line

being widened by a magnetic field had in fact

been thought of ; but a rough estimation had

shown that if the ions concerned are comparable

in mass to atoms, the effect would be far too

slight for practical detection. The actual small-

ness of the inertia of the electron, only 1/1500 of

that of the hydrogen atom, which made all the

difference in this regard, could not have been

anticipated. But when Zeeman's. full paper came
to hand, it was found to include much more ; not

only Lorentz's brilliant and decisive test of a

magnetic influence, and its verification, viz., the

circular polarisations of the edges of the widened

spectral line : it also contained the establishment

NO. 22q8, VOL. q2l

of an actual splitting of each line into sharp

components, which had been suggested as pos-

sible, though one would imagine scarcely likely,

by the special circumstances of Lorentz's simple

illustration of a single electron revolving round

a centre of force.

This latter very remarkable result, the sharp

multiplication of the line instead of a mere general

broadening, remains the theoretical crux of the

subject, and at the same time is that feature of

definiteness which makes and will make the

Zeeman phenomenon so effective a probe as

regards the inner physical structure of the

individual molecules of matter.

The value thus found for the ratio of charge

to inertia, for the negative optical electron, fell

at once into line with the value belonging to the

free corpuscles of J. J. Thomson—the Crookes-

Stokes torrent of charged particles which carry

the kathode current in vacuum tubes—as an-

nounced by the discoverer of free electrons, and

of their stupendous translatory velocities, in the

earlier part of the same year. Thus the electron

theory, which already embraced in its theoretical

scope all electric phenomena as well as all effects

of radiation, was raised, by convergence from both

its aspects in the same year, from a mental con-

structive synthesis to the rank of tangible experi-

mental fact. Special electron theories could thus

in future be launched out in detail, into regions

of tentative speculation hitherto almost regarded

as fanciful, as the test of experiment became

applicable more and more as a check on their

Lxuberance or an indication for their fruitful

modification.

The earliest general comparative study of the

phenomena of resolution, for the various spectral

lines of the same chemical element and of related

elements, was made in the two following years by

Preston, working within the circle of FitzGerald's

influence in Dublin, who was able, as it happened,

to turn to account a powerful Rowland grating

that had just previously been established at the

Royal University. The circumstances which pre-

vented Zeeman himself, for nearly ten years, from

proceeding with the full exploration of his own

subject in this direction—namely, his transfer

from the Leyden laboratory to a lectureship at

Amsterdam University, and the very imperfect

spectroscopic equipment which he found there

—

are recorded here not without pathos, at the be-

ginning of chap, iv., in explanation of his occupa-

tion during those years mainly on side problems

which could be attacked with small optical powers.

The rule announced by Preston, and now appro-

priately known by his name, as it arose out of his

last piece of work before the premature termina-

M
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tion of a promising career in science, viz., that

in each spectral series the magnetic separations

measured in frequency are the same for all lines,

and that there is close parallelism for elements

of the same chemical group, remains the chief

generalisation in this branch of the subject. It

was fully confirmed by the much more extensive

investigations of Runge and Paschen published

three years later. But in fact the narrower

foundation on which Preston built may well have

appeared at the time to be sufficient, in view of

the pertinent theoretical considerations.

The fundamental puzzle, why there should be

definite resolution at all, instead of hazy broaden-

ing, has already been referred to. The most

general theoretical system for which definite

resolution can be predicted remains now, as then,

one composed of any number of negative elec-

trons describing orbits, however entangled, under
their mutual repulsions in a field of force steady

(or nearly steady), thus due to positive charges
fixed (or nearly fixed, as they may well be, even
though free, on account of attached inertia), and
symmetrical with resj>ect to the axis of the im-

pressed magnetic field. In such a case the effect

of an impressed magnetic field H on the system
is the same as that of an impressed rotation round
the axis of the field with velocity (u = eH/2m ; and
in the analysis of the radiation which the system
sends out, all its spectral lines are therefore

divided into normal triplets, i.e. according to the

elementary Lorentz rule, with the common interval

(u/27r in their frequencies. If a natural spectral

series had been found to behave differently from
this theoretical system, it would at that time have
been a matter for surprise : yet in Runge and
Paschen 's work, though Preston's rule is obeyed,

the resolution proved often to be very different

from the normal triplet type which is characteristic

in the proposition above quoted. Instead, how-
ever, these experimenters found order of a more
general kind, the components, often more than
three, being usually symmetrically spaced at inter-

vals which are equal to or exact sub-multiples

of the standard Lorentz amount.
Not a few attempts have been made for the

theoretical elucidation of this remarkable rule

;

but it probably still remains as a touchstone for

the next substantial advance in the dynamics of

molecular structure. Prof. Zeeman rather hints

his opinion that its range of approximate applica-

tion may be limited, just as the original standard

triplet resolution proved to be exact only in

special systems. Large accumulations of material

exist fo'r detailed comparative study : the subject

has in fact- now definitely entered the chemical

laboratory, and attention is specially directed by
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our author to the work of J. E. Purvis with Dr.

Liveing's spectro.scopic equipment at Cambridge,

revealing identical types of resolution in the

spectra of numerous elements in which series are

not as yet known.

For further progress on the physical side, much
hipher resolving power is a desideratum, which,

indeed, is now rapidly being applied. A beginning

has been made (by Nagaoka in a recent letter in

Nature, August 25) in the mapping of the re-

markable changes of type of resolution of the

definite satellites attached to certain lines, as the

magnetic field is increased : this phenomenon, and

the simplification, in fact fusion, which has been

found by Paschen and Back to ensue in the resolu-

tion of close multiple lines, when the field becomes
very great, and more recently by Fortrat, follow-

ing early isolated observations by Michelson and

others, lend weight to Voigt's hypothesis of some
kind of vibrational hnkage between adjacent lines,

even when their own modes of resolution are of

different types.

Such difficulties as these have obstructed the

general theory, as approached from the side of the

radiation from magnetised flames. But at an

early stage Voigt had formulated the problem

—

and has since developed it in many directions,

analytically and experimentally, with his usual

mastery—from the point of view of propagation

of incident radiation through a magnetised

medium, a subject already discussed for trans-

parent media in theories of Faraday's rotation of

the plane of polarisation and of the related Kerr

effect of reflection. If that type of theory is ex-

pressed so as to exhibit the mechanism of selec-

tive absorption, by the explicit introduction of

terms appropriate to molecules vibrating by reson-

ance and attached to the medium, and also of

general damping terms when expedient, a dark

narrow band which would be single in the

absence of an impressed magnetic field should

become resolved into Zeeman components
when such a field is included ; or at any rate

this fact will be a guide to the form of the

equations.

Almost simultaneously with this theoretical dis-

cussion, the Italian physicists Macaluso and

Corbino broke the cognate experimental ground,

by the detailed observation of an absorption line

under very high dispersion, showing that the

known excessive and anomalous refraction at its

borders was accompanied by excessive and anoma-
lous magnetic rotation, superposed on the mag-
netic resolution of the line. Indeed, very soon

after Zeeman 's first discovery, Righi had put the

resolution of the line in evidence in a most effective

and beautiful manner, in an absorption expert-
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ment, simply by showing that a magnetic field

restored vlsibiHty of the line when applied to an
absorbing vapour between nicols crossed for ex-
tinction of the light.

In the theoretical procedure of \'oigt the
radiating molecule has thus disappeared from
the scene, or rather has become latent ; the
problem proposed is now to represent the effect

of the medium in bulk heuristically, as well as
may be, by introduction of appropriate new
types of terms into the differential equations
of propagation, new types which owe their

justification, or at any rate their suggestion, to

the general physical nature of the interaction of
the molecules with the sether in the magnetic
field. The aim is thus coordination of phenomena
rather than their explanation

; and the procedure
is specially appropriate to that philosophical view
which restricts the sphere of physics to the adequate
formulation of the relations subsisting between the
tangible experimental data. The mode in which
the interaction of the vibrating molecules gives
rise in a general way to such terms in the
equations of propagation, including the relation of
reciprocity of the Zeeman to the Faraday effect,

had been exhibited by FitzGerald, by means of

simple illustrative systems, about the same time.

All these converging activities show how ripe for

the harvest ideas had become, through the pro-
gress of the general theory of absorption and the

related anomalous dispersion, first essayed by
Young with imperfect means of analysis a century
ago, and effectively developed in experiment and
theory by Kundt, Maxwell, Rayleigh, Sellmeier,
I lelmholtz, &c. in more recent days.

Similarly, allusion has been made above to the

circumstance that the times had been ripening,

before Zeeman 's discovery, towards the under-
standing of the relations of a magnetic field to

the vibrations of the molecules which take part
in the emission or transmission of radiation. The
most remarkable and even precise anticipation of
all, and one which by good fortune incited Prof.

Zeeman to enter upon his investigation, was an
experimental attempt made by Faraday himself,

which our author had come to know of, very
appropriately, from a reference in a lecture by
Clerk Maxwell. Then there was the additional

fortunate circumstance that Prof. Lorentz was at

hand at Leyden, to bring to bear his exact ideas
on the nascent discovery and point out the path
for further developments. These are opportunities,

seemingly merely born of concurrent chances, yet
such as are only grasped by men worthy of them.
The skill in optical experimentation, which is re-

vealed by the investigations recorded in this
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treatise, connotes a long training for the tasks
there undertaken : we are thus reminded of Prof.

Zeeman 's early exact measurements on the Kerr
effect in reflection of light from a magnetic pole

(not mentioned in this book), by which he won
his spurs at Leyden, doubtless in that problem
also enjoying the stimulus of Lorentz's advice and
inspiration.

Recently the centre of interest has shifted in

this subject into a purely observational side, to

the mountain peak in California where G. E. Hale
and his associates, by refined and determined work
with the very powerful special equipment of the

Carnegie Observ^atory, have realised in marvellous

ways, still awaiting closer interpretation, one of

Zeeman's anticipations in his earliest paper, the

application of the method to the exploration of

the magnetic phenomena of the sun, greatly ex-

panding thereby our picture of the activities of the

ultimate source of all our light and power.

But we must stop : these topics, and many
others of absorbing and often perplexing interest,

may be followed up in the book itself. Less than

twenty years ago the Zeeman effect was unknown,
we may almost say unthought of. Already it

permeates, as a method of coordination and dis-

covery, all the most refined problems of electrical

and optical science. We have now a handbook

of the present state of the subject, of the right

degree of detail, written from the experimental

point of view without undue occupation or dis-

traction with theoretical speculations for which it

yet arranges the material, with brief side exposi-

tions recalling to mind succinctly such knowledge

of related subjects, spectral resolving power,

spectral series, &c. , as is essential to the argu-

ment : and this reasoned survey has come to us

from the hands of the discoverer and chief experi-

mental promoter of the Zeeman phenomenon.

J. L.

P.S.—In the foregoing review of Prof.

Zeeman's monograph, which was written early in

October, it is remarked that recent observations,

especially by Paschen and Back, and afterwards

by Fortrat, on the modification of the Zeeman
effect in strong fields, give support to the theory

advanced by \'oigt, which postulates mutual influ-

ence between the constituents of a close multiple

line in the spectrum. The case may now (Novem-
ber 4) be put stronger. The recent account by

Fortrat of the magnetic resolution of a sodium

doublet (Comptes rcndus, October 20, 1913, p.

636) seems to leave no room for doubt that the

equations advanced by Prof. Voigt are of the

essence of the matter.—J. L.
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MALARIA AND PARASITOLOGY.
(1) Malaria, Cause and Control. By Prof. W. B.

Herms. Pp. xi + 163. (New York : The Mac-
millan Co.; London: Macmillan and Co., Ltd.,

1913.) Price 6s. 6d. net.

(2) A Laboratory Guide to the Study of Parasit-

ology. By Prof. W. B. Herms. Pp. xv + 72.

(New York : The Macmillan Co. ; London

:

Macmillan and Co., Ltd., 191 3.) Price 35. 6d.

net.

(i) ' I ""HE volume on malaria is written in a

X. popular style, and is intended to edu-

cate the intelligent public as well as the expert on

the methods of controlling this disease. It con-

tains much valuable information, and should be

read by all those who live in malarious districts,

^he contents of the book are based mainly on the

author's four years' experience in the State of

California. This State is noted for its healthful

climate, yet in many localities malaria is a scourge.

Malaria is the principal cause of absences from

the rural public schools in the infested districts,

and three-fourths of the malaria in California is

found in nine out of twent)'-four malarial counties.

The Board of Health there estimates that the

annual loss from this disease amounts to

2,820,400 dollars.

A short and popular account is given of the

various stages of development of the malarial

germ, in the human body and in the mosquito, in

order that the reader may obtain a more intelli-

gent grasp of the methods of prevention. The
germ is transmitted by the bite of certain species

of anopheline mosquitoes. A lucid and well-illus-

trated description is given of the anopheles and
other mosquitoes in general in order to teach the

reader how to detect easily the dangerous varie-

ties which transmit the disease.

The breeding places, development, and habits of

these insects are thoroughly described. This in-

formation is necessary, since the methods of

controlling and eradicating the disease are based

upon this scientific knowledge. Prevention con-

sists mainly in a systematic and determined
crusade against mosquitoes. These can be best

attacked at their source of production, or, in other

words, their breeding grounds must be destroyed

or rendered unsuitable for their development.

This is done by draining or filling in the swampy
lands near habitations and by spraying oil or

poisons on stagnant pools of water. It is also

important to destroy as much as possible by
fumigation the adult mosquitoes in dwellings

;

these should be screened in order to prevent the

mosquitoes from gaining an entrance. Probably
the most important part, however, of an anti-
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malarial campaign is the systematic education of

the public, so that their intelligent co-operation

may be obtained. A considerable portion of the

book deals with this important subject. Among
other methods, the public is best educated by the

aid of the local Press and by popular lectures. The

book is excellently illustrated throughout, and

nothing has been omitted in the endeavour to

make the subject clear and intelligible to the

ordinary reader.

(2) The work on parasitology is intended to

give students a wide practicl view of the subject

in its application to the health and well-being of

man and beast. It is arranged so as to provide

sufficient matter for a full laboratory session on

human and veterinary parasitology. It is divided

into exercises, each of which is sufficient to

occupy the student in the laboratory for two and

a-half to three hours. The various orders of

disease transmitting insects are dealt with, includ-

ing bed-bugs, mosquitoes, gnats, horse flies,

house flies, stable flies, bot flies, lice, ticks, and

mites. Parasiticides and their method of use are

given. Amoebae, trypanosomes, and malarial

parasites have each one exercise devoted to them.

Under the heading of helminthology come the

round worms, hook worms, lung worms, whip

worms, trichina, filarise, leeches, flukes, tape

worms, &c. A special exercise is devoted to

helminth ova and another to the various anthel-

minthics. Finally, exercises are given on the life-

histories of the common house fly, the mosquito,

and the flea.

This book must necessarily be of great value

to the student and to the teacher. There are no

illustrations, but it is intended for use in the

laboratory with a lecturer and material at hand,

and also as a practical supplement to a general

course of lectures on the subject.

.4 POPULAR MINERALOGY.
The Mineral Kingdom. By Dr. Reinhard Brauns.

Translated, with additions, by L. J. Spencer,

Parts 1-25. Pp. 432+91 plates. Esslingen-

a-N. : J. F. Schreiber ; London: Williams and
Norgate, 1912.) Price 2I. los. net.

IN the preface to the original German edition

Prof. Brauns states that the book was written

for the admirers and collectors of minerals, and

aimed at increasing the number of those inter-

ested in such things. Since its appeal is to the

layman rather than to the student or the expert,

the arrangement of the book is somewhat different

from that usual in text-books on the subject. .\

general part deals briefly—perhaps too briefly for
.

satisfactory exposition—with the characters of

minerals—their crystalline form, physical proper-
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ties, and chemical composition. In the other, and

principal, part the characters, chief occurrences,

and uses of the principal mineral species are very

fully described.

Since the reader for whom the book is intended

is mainly interested in knowing what each mineral

is used for, the species are grouped together, not

as is customary in modern text-books according

to their crystallo-chemical relations, but to the

uses to which they are put, an arrangement which

has much to commend it in a popular work. Thus
in the first section we find the ores and the minerals

resulting from 'their weathering, meteorites form-

ing an appendix to iron ; in the second the precious

stones ; in the third the rock-forming minerals, a

group of extreme importance, though individually

not often attaining to very prominent size ; in the

third the mineral salts, which includes, besides

rock-salt, the phosphates, and the minerals supply-

ing the rare earths, &c., several species left over,

such as the calcite and barytes groups ; and lastly

we have the organic compounds. Some useful

hints on the collection and preservation of speci-

mens are given in an appendix. A valuable feature

of the book consists in the extensive series of

coloured plates, on which are depicted as faith-

fully as the chromo-lithographic process will

permit some of the finest specimens contained in

the principal German collections.

The English translation was entrusted to the

efficient hands of Mr. L. J. Spencer, of the

Natural History Museum, and Prof. Brauns was
fortunate in securing the services of one so well

qualified for the task. While adhering to the

general design of the original, Mr. Spencer has

made many small additions and alterations which
render the book of greater value to English

readers. Since the German edition appeared

nearly ten years ago, he has introduced more
recent statistics than were given in the original.

Owing to a change of publishers the English

edition, which, like the German, was issued in

parts, was considerably delayed, and was not

finally published until last year. For that reason

some of the information—for instance, that re-

garding the carat-weight—is already out of date.

OUR BOOKSHELF.
The Golden Bough : a Study in Magic and Reli-

gion. Third edition. Part vi.. The Scapegoat.
By Prof. J. G. Frazer. Pp. xiv + 453. (London :

Macmillan and Co., Ltd., 1913.) Price los. net.

The sixth part of "Tlie Golden Bough" deals
with the folklore and priest-craft of that charac-
teristic human failing, the avoidance of responsi-
bility. The extraordinary prevalence and simi-
larity of the popular ideas and practices in the
matter of sin-transference, expulsion of evils,
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expiatory sacrifices, and vicarious atonement, as
shown by Prof. Frazer in a myriad cases from
China to Peru, is enough to make the social and
political philosopher despair of humanity. The
.story of " The Scapegoat " depicts the negative
aspect of representation, wliich is the dark and
lurid side of social morality. In his famous de-
scription of the periodic rage of the people against
social offenders Macaulay simply illustrates the
modern form of the savage "expulsion of evils."

Tlie idea culminates in the use of the Dying God
as a scapegoat to free his worshippers from the

troubles with which life is beset. The author con-
cludes that "the idea resolves itself into a simple
confusion between the material and the imma-
terial, between the real possibility of transferring

a physical load to other shoulders, and the sup-
posed possibility of transferring our bodily and
mental ailments to another who will bear them
for us." What was in the previous edition the

spectacular climax of the exposition, viz., tlie

brilliant explanation of the Gospel story of the

Crucifixion as embodying the ritual of the mock
king and popular (not to say royal) substitute in

sin, is relegated to an appendix, as being doubt-
ful. This is possibly a mistake. Prof. Frazer

goes out of his way to assert his belief in the

historicity of Jesus. The occasion demanded an
examination of the facts.

An important addition is a careful study of the

.-Vztec religion of human sacrifice, the secret lever

of which has not yet been discerned. It should be

compared with the auto-da-fd of Christianity.

Such comparisons are avoided by Prof. Frazer,

who will not go down to the ultimate depths.

.Ainother new feature is an extended treatment of

the use of games as magical processes to change
I he weather, and so forth. Hence the author too

easily assumes that certain games were originally

magical rites, which is absurd.

But the book is a storehouse of social facts,

sympathetically treated, and invaluable to those

interested in the development of society and the

moral law. As an analysis of religious ideas, of

course, like the other volumes, it is epoch-

making. A. E. Crawley.

Reports from the Laboratory of the Royal College

of Physicians, Edinburgh. Edited by Dr. G. L.

Gulland and Dr. James Ritchie. Vol. xii.

(Edinburgh : Oliver and Boyd, 1913.)

This volume of Reports contains contributions

of workers in the laboratory of the Royal College

of Physicians, Edinburgh, during the year 1912,

and is edited by the Curator, Dr. Gulland, and
the Superintendent, Professor Ritchie. Anatomy,
pharmacology, pathology, and bacteriology are the

branches of medical science represented, and the

papers are valuable contributions to science and

are evidence of the useful work which is being

done in this laboratory.

Of the papers of more general interest, we note

Dr. Gardner's on soaps and their effects on the

skin. He concludes that all soaps are more or

less irritant to the normal skin, particularly the

cheaper soaps made with cotton-seed and other oils
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and rancid fats. Soaps, even when combined with

antiseptic substances, possess little or no anti-

septic power, even in more than the quantities in

which they are ordinarily used. Dr. Addis has

investigated the causation of haemophilia, the

"bleeding disease." He finds that the essential

factor is a qualitative defect in the prothrombin,

whereby blood coagulation in the hajmophilic in-

dividual is delayed; on the other hand, quantita-

tively all the elements necessary for blood-coagu-

lation are present in the normal individual.

Distemi>er in dogs and other animals has been

investigated by Dr. M'Gowan, who has regularly

isolated in this condition a bacterium with distinct

characters. Dr. John Fraser has investigated the

prevalence of the human and bovine types of the

tubercle bacillus in bone and joint tuberculosis

occurring in children. He finds that the bovine

type of bacillus is present in more than half the

cases.

The Edinburgh College of Physicians is to be

congratulated on the results of their liberal endow-
ment of research ; and in the preface due acknow-
ledgment is made of additional financial assistance

received from the Carnegie Trust. R. T. H.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with

the writers of. rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications
.

J

The Piltdown Skull and Brain Cast.

In my previous letters (Nature, October 2, p. 131,

and October 30, p. 267) I refrained from entering into

a detailed consideration of the reconstruction of the

Piltdown skull, because I am preparing for presenta-

tion to one of the learned societies a full statement
of all the facts and considerations bearing upon the

points at issue. But I am glad to accede to Prof.

Keith's invitation (Nature, November 6, p. 292) to

publish a drawing of the brain cast for comparison
with his (Nature, October 16, p. 198, Fig. 2).

It is a pleasure to express my hearty agreement
with his appreciation of the excellence of Mr. Bar-
low's workmanship and of Dr. Smith Woodward's
courtesy in permitting; anatomists freely to handle
and examine the precious fragments. Mr. Barlow's
casts of the fossil bones are certainly the best

examples of such modelling that I have ever seen

;

and I strongly resent the interpretation {op. cit.,

p, 292) put upon my remarks in reference to them.
But even such realistically perfect copies cannot dis-

play structural details such as the texture of bone,
the precise location of certain faintly marked sutures,

and the nature of sutural edges of the bones; and all

of these points are of crucial importance in this

discussion.

On the actual fragments, for example, one can see
quite plainly a part of the right half of the coronal
suture (not visible on the cast), meeting the
more obvious left half at an angle which must,
of course, be upon (or very close to) the median plane.
Now this point lies upon the forward extension of the
plane min (see fig.), which was determined from other
evidence (see Nature, October 30, p. 267).
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Then again the texture of the bone covering the

area on the brain cast near the line mm just above
the point e (see fig.) is charticteristic of that w-hich

comes into contact with the median longitudinal sinus.

This is further confirmation of the accuracy of the

determination of the line mm. There are three other

features of the bone in the neighbourhood of the line

corresponding to mm, namely the supralambdoid
flattening, the arrangements and medial relations of

the meningeal grooves, and the median groove in

the frontal region, which confirm this identification

of the line mm as a close approximation to the real

median plane.

On these grounds the orientation of the left parietal

(P) to the median plane (mm) is settled ; but we
have still to determine its position in relation to the
occipital upon that plane.

In spite of the extreme asymmetry of the posterior

poles of the cerebral hemispheres (O and O'), the two
halves of the cerebellum (Ce.l. and Ce.r.) and the

lateral sinuses (L. and R.), the orientation of the

occipital fragment upon the median plane is fixed,

as Prof. Keith has explained (Nature, October 16,

p. 198).

The broken piece (6) fits accurately upon the main

-l
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p. 198) that this will not bring the two halves of the

lambdoid suture {ci and ab) into symmetrical posi-

tions. In answer to this criticism it may be said

that the lambdoid suture in this restoration is as

nearly symmetrical as it is in many ancient and
modern skulls. Moreover, in the case under con-

sideration there is the most positive evidence of a lack

of complete symmetry. Not only is there the most
striking asymmetry in the whole occipital area
(compare O and O' and Ce.l. and Ce.r.,), but the

remains of the lambdoid suture itself present a

marked contrast on the two sides, being quite simple
on the left (cd), but complex and dentate on the right

(b). To base any far-reaching conclusions upon the

position and direction of an isolated centimetre (b)

of the lambdoid suture (see Nature, October 16,

p. 198) is simply courting disaster. For every
anatomist knows that the lambdoid is the most vari-

able and tortuous of all the cranial sutures.

Another indication of asymmetry of the lambdoid
suture is the direction of the fragment marked e.

My critics may say that as it points towards the

piece ci and not towards b and /, it clearly belongs
to the left and not to the right half of the suture, and
that it would fall into its proper position if the left

parietal were moved wholly to the left side of the
line mm. But such a deviation as e is quite common.
.\ precisely similar thing occurs in the Gibraltar
skull, and in the La Quina skull there is a Wormian
bone near the corresponding spot on the right side.

.So far I have said nothing of the right parietal

fragment (P'). It bears only a very small fragment
(a) of the lambdoid suture, which, of course, must
lie somewhere near the line joining e and /. Its

lower margin does not quite reach the lateral sinus
at /. With these and other guides (supplied by the
impressions of the brain and meningeal vessels) this

fragment may be orientated in a position approxi-
mately symmetrical to the left side. Incidentally, as
the point a must be in the neighbourhood of the
sutural line on b, the position of the right parietal

fragment (P') so determined checks the accuracy of

the position of the left parietal (P).

No exact symmetry between P and P' is attainable
because the brain itself is not symmetrical. In the
human brain the type of occipital asymmetry seen in

this case (O and O') is usually associated with a
greater prominence of the right parietal eminence
(P'). This was the case in the Piltdown brain. In
further confirmation of the reality of this it is found
that the right parietal bone is very much thinner than
the left, so that, as in the occipital region, the full

e.xtent of the cerebral lack of symmetry is not dis-
played in the outline of the skull.

In making the drawing illustrating this letter I

have used a cranial cast which Dr. Smith Woodward
kindly sent me a few weeks ago, but have made
some slight alterations in the positions of the two
parietal fragments.

In conclusion I should like to say how much I am
indebted to Prof. Keith for all the help he has given
me in my investigations, not only by allowing me
to make use of all the valuable materialin the museum
of the Royal College of Surgeons, but also by dis-
cussing with me frankly and openly all the points in
dispute concerning the Piltdown sliull itself. In the
earlier part of July, working with the cranial casts,
he seemed to me to have established a good case for
his mode of reconstruction ; but from the moment I

began to examine the actual fragments (August 13,
1913, the day after the discussion of the matter at the
International Medical Congress) I became convinced
that his solution of the problem was an impossible
one. It was this personal experience of the import-
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ance of working with the real things that I had in
mind when I was writing my last letter (Nature,
October 30, p. 267). G. Elliot Smith.
The University of Manchester.

The Piltdown Mandible.

In Tfte British Journal of Dental Science of October
1, there are published some excellent radiograms of
the Piltdown mandible and of a chimpanzee's, the
views having been taken from the side and from
above.

In order to compare the outlines of the two
specimens, I have superimposed tracings taken from
each (Figs. 1 and 2).

^ \A -..

le tracing from radiograms; of the Piltdown mandible
e) and of the mandible of chimpanzee (broken line).

The similarity of the specimens brought out in this
way is very striking, for the outlines are practically
identical. I have also superimposed tracings of the
last reconstruction of the Piltdown mandible and of
the jaw of a young chimpanzee (Fig. 3), and again
the similarity of the outline is very remarkable. No
human mandible is known which shows anything

Fig. 2.—Outline tracing from radiograms of the Piltdown r

(continuous line) and of a chimpanzee (broken line a:

like the same resemblance to the chimpanzee jaw in
outline and in all its details.

Of the molar teeth, I need only siay here that not
only do they approach the ape form, but in several
respects are identical with them.
The cranial fragments of the Piltdown skull, on

the other hand, are in practically all their details

Fig. 3.—Outline tracing of the last reconstruc-
tion of the Piltdown mandible, anti of the
mandible of a young chimpanzee (shaded

essentially human. If that be so it seems to me to be
as inconsequent to refer the mandible and the cranium
to the same individual as it would be to articulate a
chimpanzee foot with the bones of an essentially
human thigh and leg. David Waterston.

University of London, King's College,
Strand, W.C.
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Darwinism 100 Years Ago.

Who was the first to propound clearly the idea of

sexual selection as an important factor in evolution?
" Darwin, of course," is the usual answer, even of

those who, sneering at this great man, delight in

pointing out that it was not he who first promulgated

the improving effects of selection, and that all he

himself did introduce was the subsection of sexual

selection ; according to them a baseless idea.

Recently I happened to come across the following

statement by Friedrich Tiedemann, in his " .^natomie

und Naturgeschichte der Vogel " (Zweiter Band, p. 13,

Heidelberg, 1814):—"Very often there arise fights

between the males for the possession of the females.

. . . These fights, which take place also between very

many mammals, seem to be very important for the

conservation of a healthy progeny, since only the

strongest and most vigorous males propagate the race,

whilst the young and too old individuals, being weak,

are conquered, and removed from the act of propaga-

tion.

Tiedemann, who flourished just one hundred years

ago, was a zoologist with great and clearly expressed

ideas, and the following quotations may be of interest

to some readers of Nature :

—

"'Metamorphosis of the Birds.' There is a meta-

morphosis concerning the whole life of the indivdual

bird, from the moment of hatching to its death.

There is further a yearly metamorphosis, culminating

with the period of propagation ; and a less significant

diurnal change. Lastly, there is a metamorphosis
due to successive geological epochs " (pp. 288-325).

"... With every larger geological epoch (Erd-

Revolution) some animals have perished. . . . But it

seems also that after each of such revolutions new
animals have been formed, mainly—I suppose

—

through gradual metamorphosis and alteration of the

previous remaining animals into new kinds (Thier-

formen), caused by new climatic and physical influ-

ences " (p. 322).

"... These fossil rests of birds testify to the age

of the class of birds. But since all these remnants
seem to belong to extinct kinds of birds, they can

be taken as proofs that in the course of time the

species is just as much subject to metamorphosis as

the individual" (p. 325). H. Gadow.
Cambridge, October 23.

The Stone Implements of the Tasmanians.

The stone implements of the Tasmanian aborigines

are frequently cited as an instance of the survival

of an Eolithic assemblage into modern times. Having
collected eoliths on the Kent plateau and similar

chipped pieces of stone in South Africa, and having
recently had the opportunity of collecting worked
stones on an old camping ground of the Tasmanian
aborigines, I feel impelled to make a few comments
on this assertion.

The site that I visited, under the guidance of its

discoverer, Mr. W. S. Smith, of Launceston, is about
two miles east of that town. It is about ten acres

in extent, and occupies rising ground at the side of

a stream—a characteristic position, I am told. It is

now sparsely strewn with flakes, among which
trimmed examples are rare ; formerly the reverse was
the case, Mr. Smith having removed about 400
trimmed flakes. The ground was ploughed several

years ago, so that a large number must be buried.

Several such sites are known around Launceston,
and Mr. Srhith has a large collection from them. I

have also examined the collection of the Rev. C. S.

Wilkinson and those under the charge of Mr. H. H.
Scott, of the m.useum. Both of these are from
various parts of Tasmania, • but present the same
general facies as those from the neighbourhood of

Launceston.
If we accept the eoliths of the Kent plateau as

typical, then these Tasmanian implements are cer-

tainly not true eoliths, for instead of being made from
naturally broken pieces of stone, they are made from
artificially produced flakes. ' They are not even com-
parable to the flake-eoliths of South Africa, for they

include examples that exhibit a neatness of edge-

trimming and resultant regularity of outline that is

never met with among them. At the same time the

bulk of the Tasmanian implements are characterised

by an unskilful trimming and irregular outline that

remind one forcibly of the eoliths, while they fre-

quently exhibit characteristic eolithic shapes. The
minority remind me strongly of a prominent element
in some of those South African assemblages that

approach nearest to the Aurignacian.
If we eliminate the more advanced implements

from these pseudo-Aurignacian assemblages, then they

resemble the Tasmanian assemblage, with this differ-

ence, that in the one the Eolithic resemblances are

subordinate, and in the other they are predominant.
In attempting to convey an idea of the lowly status

of the Tasmanian implements by the use of European
terminology, one is therefore not justified in speaking
of them as Eolithic. Pre-Aurignacian would more
correctly indicate their position.

J. P. Johnson.
Launceston, Tas., September 25.

A Further Parasite of the Large Larch Saw-fly.

May I be permitted to add a brief note to the letter

written by Mr. Mangan, wliich appeared in Nature of

July 24 (vol. xci., p. 530)? In the account of the

examination of the parasites that have emerged this

year from cocoons collected in the Thirlmere district,

it was stated that 25 per cent, of the cocoons yielded

specimens of an undetermined species of Mesoleius.

Since the letter was written, this new parasite has
been identified by Prof. Otto Schmiedeknecht as
Hypcrablys alhopictus grav. (syn. Mesoleius trans

fiiga, Holmgr.). It is described by Mr. Morley in
" Ichneumonologia Britannica," vol iv., under the

name Euryproctus alhopictus grav. It has apparently
never been hitherto recorded from Nematus erichsonii

;

it has been bred, however, by Brischke {Schr. Nat.
Ges., Danz., 1871) from larvae of A', hypogastricus
and of N. testaceus in Prussia, and has also been bred,

probably at Worcester, from Camponiscus luridi-

ventris.

This species is readily distinguished from Meso-
leius tenthredinis by the white colour of the first antl

the second coxae and the dark tint of the third. Th'
face in the female is marked with white, and in th'

male the white marking present in both species is

broader than in M. tenthredinis.

R. A. Wardle.
Department of Economic Zoology,

Victoria University of Manchester.
November 3.

LICENCES FOR WIRELESS TELEGRAPHY.
A QUESTION of considerable importance is

-^*- raised in certain correspondence which has

passed between Mr. F. Hope-Jones and the

Secretary to the Post Office in relation to the con-

ditions under which the postal authorities are pre-
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pared alone to issue licences, at the present time,

for the installation of apparatus for the reception

of wireless time signals. Since the commence-
ment of the present _vear the postal authorities

j
have commenced to charge a fee of il. is. in con-

! nection with the issue of ordinary licences for a
; wireless installation ; a protest has been raised in

some quarters to this charge, and the legality of

the action of the authorities has been doubted.
However, as the postal authorities have explained

,
that the fee is charged to recoup the expenses in-

i

curred in connection with the registration of

\
licences, no serious objection can, it is thought,

be raised on a question of principle to this charge,

although at first sight it seems difficult to justify

so large a fee as il. is., in respect of what is, to a

great extent, merely routine clerical work.
The correspondence to which reference has been

made raises, however, quite another question.

The inauguration of the International Time Ser-

\
vice on July i last has placed at the disposal of

i watch and clock makers, as well as the members
of the public generally, a means of ascertaining

correct time, which involves only a relatively small

outlay on a simple wireless receiving set of

I

apparatus. Before such apparatus may be in-

stalled for use it is, of course, necessary to obtain

a licence from the Postmaster-General. Quite re-

cently applications have been submitted for the

necessary licence for such purposes, and in reply

thereto the postal authorities have notified the

applicants that the introduction of an annual
royalty charge of 2/. 2s. is in contemplation in

respect of such installations, and, in consequence,
{briefly speaking) licences can alone be issued,

provided that applicants make a deposit of 3!. 35.

{or 2I. 2s. if the fee of iZ. is. already referred to

has been paid) pending the settlement of the

<juestion.

No indication is given in the correspondence
under review of the source from which the postal

authorities claim to derive the power to levy the

said annual royalty. As is well known, the powers
of control in respect of wireless telegraphy vested
in the Postmaster-General are derived wholly
from the Wireless Telegraphy Act of 1904; and,

therefore, since the postal authorities are at the

present time laying down a condition precedent to

the grant of a licence, it seems fair to presume
that the provisions of the Act of 1904 referred to

are relied upon in justification of the demands now
being made. It is not surprising in the circum-
stances that considerable resentment should have
been aroused in relation to what can only be con-
sidered as an extremely arbitrary attitude on the

part of the postal authorities in this matter.
It is evident that the question raised by Mr.

F. Hope-Jones has a two-fold importance. In the

first place, it raises a question of constitutional

usage, and in the second place that of the con-
ditions under which the development of our indus-

tries generally is to be permitted to take place

under bureaucratic rule. From the constitutional

aspect, the real point at issue seems to be whether
it is competent for a Government Department to
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exercise a power of imposing taxes on the public
generally, or an industry in particular, without
express parliamentary authority. In the time of
the Tudors and the Stuarts, the Crown did cer-
tainly attempt to exercise a power of independent
legislation, in virtue of asserted prerogative by
licence and dispensation, or by proclamation and
ordinance. The fruit of such action was to give
birth to collisions in the courts of law, with the
ultimate result that, after violent struggles, the
principle was clearly established that the Crown
may not legislate or impose, save with the con-
sent of Parliament ; and so far as we are aware
this principle remains in force at the present
day.

The provisions of the Wireless Telegraphy Act
<jf 1904 appear to leave no doubt, on the face of
it, as to the intentions of the legislature in framing
this measure ; and it is evident that no power was,
in express terms, conferred on the Postmaster-
General, or his advisers, to impose anything in

the nature of a tax or other annual charge. If

the postal authorities, therefore, persist in their

present attitude, it will become necessary to test

the legality of their action before the established
tribunals of the country.
On investigating the actual merits of the case,

quite apart from the constitutional aspects of the
situation, we feel that the attitude of the postal
authorities in this matter is one requiring con-
demnation as being entirely opposed to the wise
and generous principles which have guided public
policy in matters affecting monopolies from very
early times right up to the present day. The fact

that the monopoly in telegraphs is vested in the
State does not appear to afford a good reason for

departing from the great principle that it is the
duty of a Government to stimulate new industries

and not to injure them. It was the recognition
of the importance of this principle which in Tudor
times established for us the commercial supremacy
we have been enjoying for many centuries past.

The fact that the postal authorities themselves
have not established any system of wireless time
signals of which the public may avail themselves,
either openly or surreptitiously, seems in itself to

afford sufficient grounds for the argument that no
justification exists for the contemplated royalty

charge in respect of wireless time signal installa-

tions. But another serious reason for offering

resistance to the proposal lies in the possibility

that Government Departments may easily extend
the application of the principle on which the postal

authorities appear to be acting', to the great pre-

judice of the public interest, if it is submitted to

without protest at the present time. We are
strongly of the opinion that the postal authorities

are acting contrary to justice and common right,

and that they are attempting to impose an unpro-
fitable charge, calculated to do wrong to the

liberty and trade of the subject. We hope, there-

fore, that strenuous onnosition will be offered to

the imposition of the proposed tax by all who are

concerned with either the scientific or applied

aspects of wireless telegraph}'.
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DR. ALFRED RUSSEL WALLACE, O.M.,
F.R.S.

THE death of Alfred Russel Wallace on Novem-
ber 7, at ninety years of age, marks a

milestone in the history of biology. For he was
the last distinguished representative of a type

that can never be again—a combination of

naturalist-traveller, biologist, and geographer, a

knower of species, and yet from first to last a

generaliser "inquisitive about causes," and, with

all this, an investigator who stood outside any

of the usual methods of analysis, with " a positive

distaste for a'l forms of anatomical and physio-

logical experiment." It will probably be a very

long time before a biologist again rises to real

distinction apart from experimental analysis in

some form or other. His career and scientific

work were described in these columns by Prof.

H. F. Osborn in June of last year (vol. Ixxxix.,

p. 367), and we hope to publish a further apprecia-

tion of him next week. Here, therefore, we do
little more than record his death and point to some
outstanding characteristics of his life.

In thinking of Wallace's contributions to science,

we recall first the feverish week at Ternate, when
he wrote his famous letter to Darwin, "like a

thunderbolt from a cloudless sky," expounding
the idea of natural selection—a letter which was
communicated, along with extracts from Darwin's
unpublished work, to the Linnean Society at the

historical meeting on July i, 1858. Everyone is

proud of the magnanimity with which each dis-

coverer treated the claims of the other. Their

detachment from everything but getting at the

truth was congruent with the nobility of both. It

was indeed just what might have been expected,

but there was throughout an instinctive generosity

which has always appealed to the ethical imagina-
tion. Darwin's helpful friendliness was met by
W'allace's devoted loyalty, which was conspicuous,

for instance, when he gave his fine book of 1889
the title "Darwinism," or emphasised at the

1908 celebration the fact that the idea of natural

selection had occurred to Darwin nearly twenty
years before the joint paper of 1858. Well was
it said of him, "Darwinii semulum, immo Dar-
winium alterum."

After natural selection, one thinks of the

geographical distribution of animals, and it may
be justly said that this study, which has evolved

vigorously in many directions in the last genera-
tion, got its modern start from Wallace's standard
work (1876), vi'hich fulfilled its intention of bearing

to the eleventh and twelfth chapters of the

"Origin of Species," a relation similar to that

which "Animals and Plants under Domestication "

bears to the first. It was followed up by the more
popular "Island Life," which has been a stimulus

to many a travelling naturalist, and has prompted
numerous investigations.

The building up of a science often reminds one
of the waves making a new beach—multitudes of

particular movements which are not in themselves
permanent, but make others of more lasting effect

possible. Perhaps the same should be said of
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much that W'allace's fertile mind contributed, for

instance, in regard to sexual selection, concerning
which he was wisely sceptical, in regard to

"warning colours" and "recognition marks," in

regard to the part played by instruction and
imitation in the development of instinctive be-

haviour ; and many more instances might be given.

As an old man he was impatient of the recent

work which centres round Mendelism and muta-
tions, but it was a fine example of his earlier

plasticity of mind that he entirely agreed with
Weismann in finding the transmission of acquired

characters unproved. His independence was con-

spicuously shown by the vigour with which he
maintained in his " Darwinism " and elsewhere

that the facts of man's higher nature compel us

to postulate a special "spiritual influx," com-
parable to that which intervened, he thought,

when living organisms first appeared and when
consciousness began. He may have lacked

philosophical discipline, but he was never awanting
in the courage of his convictions. Throughout
his life he was given to puzzling over difficult

problems far beyond the range of biology.—in

economics and astronomy, in psychology and
politics, and perhaps it was this width of interest

in part that kept him young so long.

There was a great humanity about Alfred

Russel Wallace, which won affection as surely as

his services to science commanded respect. Like
many hard workers he found time to be
generously kind to young men ; he did not suffer

fools gladh', but he was always ready to cham-
pion the cause of the oppressed ; he could never

divest himself of his citizenship, and almost to

his last breath he was thinking of how things

might be made better in the State. By nature

quiet, gentle, reflective, and religious, he had no
ambitions save for truth and justice and the

welfare of his fellow-men ; he was satisfied with
plain living and high thinking, with his garden,
and with that "double vision" which was always
with him. For, whatever we may think of his

"spiritualism," it was peculiarly his

—

To see the world in a grain of sand,
.\nd heaven in a flower

;

To grasp infinity in the palm of the hand
.And eternitv in an hour.

SIR WILLLAM HENRY PREECE, K.C.B.,
F.R.S.

WILLIAM HENRY PREECE was born near
Carnarvon on February 15, 1834, being the

eldest son of R. M. Preece. He died at Penrhos,
Carnarvon, on November 6, 1913, being in his

eightieth year. All his professional life had been
connected with telegraphic engineering and the

development of electrical engineering; and, saving
for the veteran, Mr. C. E. Spagnoletti, who sur-

vives him, he was the oldest telegraph engineer
in Great Britain. After completing his education
at King's College, London, he entered the office

of the late Mr. Edwin Clark, who was connected
with pioneering work of submarine cables, and
at the age of nineteen he was appointed as a junior
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engineer on the staff of the Electric and Inter-

national Telegraph Company, becoming later

superintendent of the company's southern division.

From 1858 to 1862 he acted as engineer to the

Channel Islands Telegraphs, and in i860 was
appointed telegraph engineer to the London and
South-Western Railway, and made Southampton
his headquarters. In 1864 he married Miss Agnes
Pocock, of Southampton, who died in 1874. After

ten years of railway telegraph work, he became
a divisional engineer under the Post Office, which
was then creating a telegraphic staff to deal with

the many undertakings which it was taking over

from the companies under the Telegraph Act of

1870. From that time his promotion was steady.

He was appointed Klectrician to the General Post

Office in 1877, and Engineer-in-Chief, an office of

much more importance then than now, in 1892.

In 1894 he was made C.B. ; and he was given

the honour of K.C.B. on his retirement under the

age rule in 1899. Since that date until his decease

he was senior partner in the firm of Preece,

Cardew, and Snell, consulting engineers; though

his failing health for several years past precluded

him from much active participation in the respon-

sible work of his firm.

Sir William Preece was an indefatigable worker,
and one who was constantly before the public

eye by reason of the lectures which he gave, the

papers which he contributed to the scientific and
professional bodies on telegraphic and electrical

inventions, and the considerable part he played

in the internal working of the professional

societies. He was one of the earliest members
of the Society of Telegraph Engineers (now the

Institution of Electrical Engineers), to the pro-

ceedings of which he made numerous contribu-

tions. Its earliest volume (1871-2) contains a

lecture which he gave to Postal Telegraph Engi-
neers on the advantages of scientific education,

and ref>orts a discourse on the rise and progress
of telegraphy, which he gave at the Albert Hall

on June 18, 1872. During the next dozen years

his contributions to the meetings and journal of

the Society of Telegraph Engineers were
numerous, and ranged from such topics as

shunts, and the winding of electromagnets, to the

then newly invented phonograph of Edison. He
was President of the Society in 1880, and again
in 1893, after its reconstitution as the Institution

of Electrical Engineers, to which body he con-
tributed later several papers on telegraphy and
electric lighting.

Sir William Preece took a great interest in the

early development of the telephone, and gave
papers on it to the Physical Society and the Society

of Arts, and to the British Association during
several successive years. In 1888 he was Presi-

dent of the Mechanical Engineering Section of the
British Association at Bath. He read several
papers also before the Royal Society in connection
with telephone and photophone ; also on the effects

of temperature on the electromotive forces and
resistances of batteries; on a standard of light;

and on studies in acoustics ; the last-named in
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conjunction with Mr. Stroh. He was elected a
l-'ellow of the Royal Society in 1881, and served

on the Council of that body from 1887 to 1889.

He made several communications of importance
to the Institution of Civil Engineers on submarine
cables, and on various points in the use of elec-

tricity on railways, including intercommunication
between passengers, guards, and drivers of trains

in motion. He delivered the "James Forrest"
lecture on the relations between electricity and
engineering, and in i88g became President of the

Institution. To the Society of Arts he gave a

number of papers and lectures on electric lighting,

and on electrical exhibitions, and delivered a set

of Cantor lectures in 1879. He was chosen Chair-

man of the Council of the Society of Arts for the

year 1901-2. He took out patents in his earlier

career for various inventions in connection with

duplex telegraphy and railway signalling. As a

lecturer he excelled, having a good delivery and
a power of presenting matters in a simple and
practical way. His lecture in 1878 on electric

lighting at the Albert Hall, during the height of

the electric lighting fever, will not be readily

forgotten by his heaters; while his discourses at

the Royal Institution, where he expounded various

recent developments in electric lighting, telephony,

and telegraphy, were always welcomed by a

crowded audience.

Sir William Preece will probably be best remem-
bered in after time by the pioneering work he

carried out for a number of years on the subject

of telegraphy without wires, experimenting as he
did by conductive and inductive methods across

arms of the sea, such as the Bristol Channel or

the Solent, or from land to lighthouse, or between
coal mines. To this work he had been attracted

by observations of the stray currents which, on
the establishment of telephonic circuits in London
in 1884, were found to disturb even well-insulated

lines. In 1892 he was able to send inductive

messages across the Bristol Channel between
Penarth and the Flat Holm, a distance of more
than three miles. In 1895 he established tem-
porary wireless communication between the Island

of Mull and Oban, during an interruption of the

cable connecting them, before a cable-repairing

ship could arrive. Strange to say, he entirely

missed the significance of the wireless signalling

by Hertzian waves that was shown by Oliver

Lodge at the British Association meeing at

Oxford in 1894; and yet when Signor Marconi
arrived upon the scene in 1896, using the same
method and the same devices of oscillators, spark-

gaps, coherers, and tappers. Sir William Preece
received him with open arms, and put the resources

of the Post Office at his disposal, with results

known to all the world.

Sir William Preece wrote several valuable text-

books—one on telegraphy in conjunction with Sir

James Sivewright, and two on the telephone.

Sir William's work at the Post Office during
the strenuous years of the development of the
national telegraphic system out of the con-
flicting systems of rival companies, is a record
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of honest work conscientiously performed. As
Chief Engineer he enjoyed the confidence of suc-

cessive Postmasters-General, and his attainments
and qualifications raised the prestig:e of that post.

It is a deplorable circumstance that since he

quitted it, the post of Chief Engineer has been
degraded and circumscribed, so that now the

occupant of what should be a post of dignity and
independent technical responsibility can only

approach the Postmaster-General through secre-

taries or other non-technical officials, and is not

even master over the technical men in the Post

Office Department. This could never have
occurred in the days when Sir William Preece was
Chief Engineer; his efforts to secure adequate
recognition for the scientific and technical side of

telegraphic work were persistent and successful

during the term of his administration. That he

had the courage of his opinions all who knew
him intimately are well aware; yet even in his

severest contentions with opponents he bore no

malice. A foreign " inventor " who had trifled

with him he indignantly showed to the door; a

deserving subordinate who had some technical

improvement to suggest found in him a sym-
pathetic listener. Doubtless he had the defects

of his qualities. His entire inability to appreciate

the work of Oliver Heaviside is inexplicable in

view of the stress he laid at times upon the

need for technical men to study abstract theory.

Genial, cheery, thorough, industrious to the last

degree, Sir William Preece 's name and memory
will long be cherished. An excellent portrait of

him by Miss Beatrice Bright adorns the walls of

the Institution of Civil Engineers. He held the

distinction of Oflicier in the Legion d'Honneur,
and was a Doctor of Science of the University of

Wales. S. P. T.

HOTES.
The President of the Board of Education has

appointed Dr. Aubrev Strahan, F.R.S., to be Director

of the Geological Survey and Museum, in succession

to Dr. J. J. H. Tcall, F.R.S., who will retire from

the post on January 5 next.

Mr. Austen Chamberlain has received from the

Secretary of State for India a contribution of 500L

towards the fund for the enlargement and endowment
of the London School of Tropical Medicine. Tlio

fund now amounts to 71,276^.

At the annual meeting of the Challenger Society,

held on October 29, Sir John Murray, K.C.B., in the

chair, the following officers were elected for the ensu-

ing year :

—

Secretary, Dr. W. T Caiman ; Treasurer,

Mr. E. T. Browne ; Committee, Prof. E. W. Mac-
Bride, Messrs. D. J. Matthews and C. Tate Regan.

At Dijon on November g the centenary was cele-

brated of the discoverv of the element iodine by the

French chemist, Bernard Courtois, who was a native

of Dijon. Prof. Camille Matignon, professor of

mineral chemistry at the College de France, gave an
address on the history of iodine and its identification
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as an element. A commemorative tablet is to be

placed on the house, 78 rue Monge, Dijon, where

Courtois was born.

It is announced that the Swedish Academy of

Sciences has decided to award this year's Nobel prize

for physics to Prof. Kamerlingh Onnes, of Leyden,

and the prize for chemistry to Prof. .'\. Werner, of

Zurich. ^Each prize is worth about 7880J.

The rwt annual meeting of the Iron and Steel

Institute"^xwll be held on Thursday and Friday, May
7 and 8, 19 14. By the kind invitation of the Comity
des Forges de France, the autumn meeting next year

will be held in Paris, on Friday and Saturday, Sep-

tember 18 and ig. The first half of the following

week will be devoted to excursions to the chief iron

mining and manufacturing districts of France. The
Bessemer gold medal for 19 14 will be awarded to Dr.

Edward Riley.

The death is announced on November 10, at fifty-

seven years of age, of Dr. R. D. Sweeting, Senior

Medical Inspector of the Local Government Board.

Dr. Sweeting was for twenty years hon. treasurer of the

Epidemiological Society of London, afterwards becom-
ing fellow of the Royal Society of Medicine and vice-

president of the Epidemiological Section. In 1890, he
joined the Medical Department of the Local Govern-

ment Board, of which he had served as temporary

inspector during the Cholera Survey of 1885-6.

On the recommendation of the committee on the

award of the Hodgkins prize of 300/. for the best

treatise on the relation of atmospheric air to tuber-

culosis, which was offered by the Smithsonian Insti-

tution in connection with the International Congress
on Tuberculosis, held in Washington in 1908, the

institution announces that the prize has been equally

divided between Dr. Guy Hinsdale, of Hot Springs,

Virginia, for his paper on tuberculosis in relation to

atmospheric air, and Dr. S. Adolphus Knopf, of New
York City, for his treatise on the relation of atmo-
spheric air to tuberculosis.

The following is a list of those who have been

recommended by the president and council of the

Royal Society for election into the council at the

anniversary meeting on December 1 :

—

President : Sir

William Crookes, O.M. Treasurer: Sir Alfred

Kempe. Secretaries: Sir John Bradford, K.C.M.G.,
and Prof. A. Schuster. Foreign Secretary: Dr. D. H.
Scott. Other Members of the Council: The Right
Hon. A. J. Balfour, Prof. W. M. Bayliss, Dr. F. W.
Dyson, Dr. H. J. H. Fcnton, Prof. W. Gowland, Dr.

F. G. Hopkins, Sir Joseph I.armor, Prof. C' H.
Lees, Prof. E. W. MacBride, Prof. G. Elliot Smith,
Prof. J. Lorrain Smith, Sir John Thornycroft, Prof.

W. W. Watts, Mr. A. N. Whitehead, Mr. C. T. R.
Wilson, and Dr. A. Smith Woodward.

A TABLET to the memory of Capt. L. E. G. Oates,

of the 6th (Inniskilling) Dragoons, who lost his life

in the -Scott .\ntarctic Expedition, has been erected

by his brother officers in the Parish Church of Gest-
ingthorpe, Essex, where his family reside, and was
unveiled on November 8. The tablet bears the fol-

lowing inscription :
—

" In memory of a very gallant



November 13, 1913] NATURE 325

gentleman, Lawrence Edward Grace Oates, Captain

in the Inniskilling Dragoons. Born March 17, 1880.

Died March 17, 1912. On the return journey from

the South Pole of the Scott Antarctic Expedition,

when all were beset by hardship, he, being gravely

injured, went out into the blizzard to die, in the hope

that by so doing he might enable his comrades to

reach safety. This tablet is placed here in affectionate

remembrance by his brother officers, a.d. foi3-"

The death is announced, at the age ^ of seventy-

seven, of Dr. J. P. Kimball, of Cody, Wyoming.
After pursuing scientific studies in America and
Germany, he was appointed geologist on the Wis-
consin and Illinois State Surveys. He was occupy-

ing the chair of chemistry and economic geology in

the New York Agricultural College when the Civil

War broke out. He took part in that conflict as

captain and assistant adjutant-general, and at the

end of the war was breveted major for "gallant and
meritorious services" in the Wilderness campaign.
He then engaged in mining practice for several years.

From 1874 to 1885 he was honorary professor of

geology at Lehigh University, and from 1885 to 1888

he was director of the Mint at Washington. His later

years were spent in the west, where he did consider-

able pioneer work upon the glaciers and mining fields,

and contributed largely to American and foreign

technical journals.

It is announced that the Postmaster-General has
appointed a committee to consider how far and by
what methods the State should make provision for

research work in the science of wireless telegraphy,

and whether any organisation which may be estab-

lished should include problems connected with

ordinary telegraphy and telephony. The names of

the members of the committee are as follows :—The
Right Hon. C. E. H. Hobhouse, M.P. (chairman),

the Right Hop. Lord Parker of Waddington, Sir

Joseph Larmor, M.P., F.R.S., Sir Henry Norman,
M.P., Dr. R. T. Glazebrook, F.R.S., Mr. W. Dud-
dell, F.R.S., Mr. R. Wilkins, C.B., Rear-.Admiral

E. F. B. Charlton, R.N., Sir Alexander King, K.C.B.,

Mr. W. Slingo, Commander F. Loring, R.N., Major
the Hon. H. C. Guest, MP., and Commander J. K.
Im Thurn, R.N.

The Royal Society of Arts will commence its i6oth

session on November iq with an address by the chair-

man of the council, Col. Sir Thomas H. Holdich.

Before Christmas there will be four meetings, besides

the opening meeting. The first of these will be

devoted to a paper by Dr. Chalmers Mitchell, on

zoological gardens ; the second to a paper by Mr.
John Umney, on perfumery. At the third, Mr.
Thorne Baker will read a paper on applications of

electricity to agriculture, and at the last meeting
before Christmas, the question of the Channel Tunnel
will be brought forward by Mr. Arthur Fell, M.P.
There will be five courses of Cantor lectures. The
first, by Prof. Coker, on the measurement of strains

in materials and structiire, will comprise, amongst
•other matters, the results of his own investigations

into the application of polarised light to the measure-
ment of stresses. The second course will be by Sir
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Charles Waldstein, who will deal generally with the
subject of industrial art; the third by Mr. Joseph
Pennell on artistic lithography. The subject of the

fourth course will be announced later. The last will

be by Mr. William Burton on recent developments
in the ceramic industry. A course of juvenile lectures

to be delivered as usual during the Christmas holi-

days will be given by Mr. Howgrave Graham, and
will deal in a popular way with the subject of wire-
less telegraphy.

.At the meeting c:' the Royal Geographical Society
the medals awarded by the society and by the Italian

Geographical Society to officers and men who took
part in Capt. Scott's Antarctic Expedition of 1910-13
and to relations of those who lost their lives in the
expedition were presented. The Italian Ambassador
presented to Lady Scott the gold Humbert medal
which bore the inscription:—"Alia memoria di

Robert F. Scott, R.N, Giunto Secundo al Polo
Australe Suggella Colla Morte La Veriti della

Scoperta, 1913." The replicas in silver bore an in-

scription in Italian to the memory of Capt. Scott's
"companions in glory and martyrdom," and were
presented to Mrs. Wilson, Mrs. Oates, and Mrs.
Bowers. The widow of Petty Officer Evans was not
present, and the medal is to be sent to her. Lord
Curzon, president of the society, presented the society's

special Antarctic medal to the ladies and to Com-
mander Pennell, R.N., Commander Bruce, R.N.R.,
Staff-Paymaster Drake, R.N., Lieut. Renwick, R.N.,
Surgeon L. Atkinson, R.N., Surgeon Levick, and to

the following members of the scientific staff :—Mr.
Griffith Taylor, Mr. Frank Debenham, Mr. Charles
Wright, Mr. Raymond Priestley, and Mr. Apsley
Cherry-Garrard. Commander V. Campbell was not
present, and the medal is to be sent to him. The
medal has on the obverse the inscription :

—" British

.Antarctic Expedition, 1910-13. Captain R. F. Scott,

C.V.O., R.N., Commander," and on the reverse:

—

" Presented by the Royal Geographical Society for the
.Antarctic Discovery, 1913."

An interesting paper was read at the Royal Geo-
graphical Society on Monday, November 10, by Mr.
Raymond Priestley, on the experiences of the northern
party during Capt. Scott's last Antarctic Expedition.
This party had been organised under the command
of Lieut. Campbell in order to explore King Edward's
Land, which it was unfortunately unable to reach
owing to the heavy pack-ice. It accordingly adopted
the alternative mission entrusted to it by Capt. Scott,

and landed at Cape .Adare. It thus became the
northern party. As its supply of mutton was con-
demned immediately after landing at Cape Adare, the
party was compelled to relv for meat on seals and
penguins—an experience which possibly saved them
the following winter. The hope of a long sledge
journey to the west was frustrated by the bad condi-
tion of the sea ice, and the party therefore undertook
a detailed survey of Robert.son Bay. In January,
1912, the Terra Nova returned from New Zealand
and transferred the party to the neighbourhood of
the Drygalski glacier, and there the six members
were landed with only stores for the summer. This
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district Mr. Priestley regards as of especial interest,

but the paper was confined to an account of the

adventures and life of the party during the following

winter. Owing to the failure of the steamer to return

they had to live through the winter on an island

which they have named Inexpressible Island; they

excavated chambers in the snow, and their food con-

sisted of a scanty supply of seals and penguins. The

experiences of this party were unique in the Ant-

arctic, and the fact that, in spite of their sparse supply

of food, they were able to live through the winter

without the loss of a single man reflects the highest

credit on their ingenuity and judgment. As was

expected years ago, this coast is subject to strong

westerly winds, which added greatly to the discom-

fort of the explorers. In the spring of 1913 the party

sledged down the coast, found one of Taylor's food

dep6ts, and crossed McMurdo Sound to the head-

quarters. Mr. Priestley regards the risks run by this

party during both seasons as unduly great. He re-

marks of one experience, "this is the sort of thing

that does not happen twice without disaster."

News was received at the latter part of last week

announcing the death, on Ncv£mber 4, at Leyden, at

the age of si.ity-nine, of Dr. Fredericus Anna Jentink,

director of the Rijks Museum van Natuurlijke His-

torie, commonly known as the Leyden Museum. Dr.

Icnti'nk's connection with the museum of which he

eventually became the head was a long one, dating,

we believe, at least from the 'seventies. Throughout

his scientific life the deceased naturalist devoted such

time as could be spared from his other duties to

systematic work on mammals, one of his earlier

imporlant efforts in this direction being the catalogue

of mammalian osteology in the Leyden Museum, pub-

lished in 1889, which was followed by a catalogue

of the entire collection of mammals, issued three

years later. African mammals early attracted much

of his attention; and his name is perpetuated in con-

nection with one of the two largest species of duiker-

boks, or crested antelopes (Cephalophiis jentinki).

The Dutch possessions in the Malay Archipelago and

Papua were, however, the means of affording to

Jentink exceptional and unrivalled material for ex-

tending our knowledge of the mammalian fauna of

those regions, this being especially the case in regard

to the Papuan islands, from which a large number

of new generic and specific types were described by

him. As a climax to this work, particular value

attaches to the summary of the whole mammalian

fauna of Papua given by Jentink in his "Nova

Guinea," if for no other reason than as showing the

enormous advances which have been made in our

knowledge of this subject since the appearance of

Dr. Wallace's "Geographical Distribution." But his

administrative and other official duties, in addition to

the large amount of work he accomplished on mam-

mals, by no means sufficed to exhaust the energies of

Dr. Jentink, for after the issue of the first volumes,

which commenced in 1879, he undertook the editorship

of "Notes from, the Leyden Museum," a task which he

continued, we believe, to the end. The amount of

valuable information with regard to the zoology of
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the Eastern Archipelago contained in the long series

of volumes bearing that title, is known to every

worker.

The October number of Science Progress contains

an editorial article in which the necessity for a

"serious stocktaking in the business affairs of science"

is emphasised, and united effort is advocated to " in-

sist that proper attention be paid to science, that

disabilities be removed, and that enough means be

provided." In a striking phrase it is pointed out

that "science has now become an industry. It has

indeed become the premier industry of all," and the

great necessity is to see that this industry is properly

organised. " Men of science are apt to think that

their duties extend to no more than investigation,"

but they must also attend to the means by which

great investigation is to-day rendered possible ;
" the

scientific education of the individual and the national

encouragement of scientific work." The political im-

portance for scientific research is emphasised :
" it

gives hegemony to the nations which possess it and

leaves nations, like individuals, which do not possess

it in a backwater of failure and poverty."

In the September issue of The Journal of Economic

Biology, Prof. F. V. Theobald completes his revision

of the British species of Macrosiphum, the genus of

Aphides usually known as Siphonophora, and includ-

ing some familiar "greenfly" pests of rose, pea, and

other cultivated plants. The distinctive structural

characters of each species are clearly figured, and the

paper cannot but be useful to students of this impor-

tant and interesting group.

The recently issued vol. ix. of the Fortschritte der

naturwissenschaftlichen Forschung contains an in-

teresting summary by Dr. C. Wesenberg-Lund of our

knowledge of the dwellings, in the form of burrows

or built-up "houses," constructed by fresh-water in-

sects. Noteworthy are his own recent observations

of the tunnelling habits of larvae of Libelluline and

other European dragonflies, paralleled by the re-

searches of B. J. Tillyard on the Australian Petalura

gigantea. There are also illustrated notes on the

form and arrangement of tubes made by larval Chiro-

nomus, Orthocladius, Tanytarsus, and other midges.

As might be expected, the greater part of the review

is devoted to the architecture of the caddis-worms

(Trichoptera) among which the detailed account, with

drawings, of the nets constructed by Hydropsychid

larvas for catching their minute aquatic prey will be

found especially interesting.

Mr. H. F. Witherby, editor of British Birds, in-

forms us that the readers of that magazine have now
placed more than 32,000 rings on wild birds of many
kinds. This work is leading to results of great

interest and importance in connection with the study

of birds, and a remarkable case of a swallow ringed

in Ayrshire being recovered in Orange River Colony is

described in the November number. Mr. Witherby

has received a letter from Mr. A. C. Theron, dated

from "Riet Vallei, District Lindley, O.F.S.," stating

that a swallow bearing a ring with his name and

address was captured at Riet Vallei on March 16,
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1913. This ring was placed on a nestling swallow

by Mr. R. O. Blyth, at Skelmorlie, Ayrshire, on July

27, 1912. A few months ago an adult swallow ringed

in Staffordshire was recorded as having been captured

near Utrecht, Natal, in December, and the present

record is from about one hundred and fifty miles

west of that place, which is not far in

comparison with the total length of the

journey. Mr. Witherby adds :

—
" In writing of the

Natal record I expressed surprise that a swallow

breeding in the far west of Europe should migrate

so far east in South Africa, but now that Dr. Hartert

has shown by his observations in the middle of the

Sahara that deserts are not necessarily a bar to the

passage of migrating birds, as was formerly sup-

posed, it may perhaps be presumed that these swallows

take a more direct line than one would previously

have thought possible."

The monthly meteorological chart of the North

Atlantic for November (first issue), published by the

Meteorological Office, contains daily maps showing
' the distribution of air-pressure, wind, &c., for October
' 10-16. These exhibit at the beginning of that period

low-pressure systems extending from beyond the Great

Lakes' region of North America to Central Asia. The
central area of the most important of these disturb-

I ances lay near latitude 53° N., longitude 27° W. It

was in the heavy gales associated therewith that the

ill-fated steamship Vollurno was abandoned on Octo-

ber 10, near latitude 48° N., longitude 34° W. (see

Nature, October 16). The Meteorological Office re-

port states that the effects of the storm were felt in

a modified degree on the western coasts of the British

Islands, the wind reaching gale-force at a few exposed

points.

Some interesting observations that promise to throw
a much-needed light upon several problems in the

later geological history of Northumberland and Dur-
ham were described at the opening meeting of the

Northumberland Coast Club by Mr. S. Rennie Hazel-

hurst. Mr. Hazelhurst has found in natural and arti-

ficial exposures at the mouth of the Tyne a series

25 ft. thick of gravels, sands, clays, and loams
containing well-preserved plant remains. They are

traceable over an area of about a square mile, and
reach an altitude of 100 ft. above the sea. The sug-

gestion is made that they mark the site of a post-

glacial lake which is regarded as exceeding in mag-
nitude any similar lake recognised by its deposits in

any other part of these islands—a claim that can
scarcely be maintained in view of Fox Strangways's
description of Lake Pickering. The details so far

published of Mr. Hazelhurst's observations make no
mention of their bearing upon the question of the

alleged raised-beaches on this coast. The local geo-
logists are unanimous in asserting the existence of a
well-preserved raised beach in Northumberland and
Durham at about 150 ft. above sea-level, but most
outsiders regard the features as of glacial origin. A
lake at 100 ft. O.D. at the mouth of the present
Tyne may have preceded, or succeeded, the period of
supposed submersion, and in either case the relations of
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the two conditions may furnish decisive arguments for

or against the hypothesis of the beaches.

In " Mendelism and the Problem of Mental Defect

"

(London, Dulau and Co., Ltd., 1913) Dr. David Heron

enters into a lengthy and elaborate criticism of some

of the work of the American Eugenics Record Office.

In particular the theory that feeble-mindedness is

caused by the absence of a mendelian factor, and

therefore behaves when inherited as a simple recessive

character is shown to be unfounded. The care and

thoroughness with which Dr. Heron has performed

the task of writing sixty-two pages of destructive

criticism are worthy of high praise ; but if, as he

anticipates, "jealousy of the work of another labora-

tory " is assigned by some as his motive for doing

something so unusual, he will only have himself to

thank. For the whole pamphlet is written in a highly

provocative way, and seems, intended, so far as pos-

sible, to wound the feelings of the head of the Eugenics

Record Office, who is responsible in one way or

another for most of the work criticised.

In the August number of Le Radium, M. de Broglie

gives the results of his observations of the inter-

ference patterns produced on photographic plates by

Rijntgen rays reflected from the surfaces of crystals.

He finds that the positions of the spots obtained by

reflection from various crystals of the cubic system

are identical, but that the intensities are characteristic

of each crystal. The effect of temperatures from that

of liquid air to a red heat is slight, a diminution being

just perceptible at the highest temperature. Magnetic
fields of strengths up to 10,000 appear to have no
effect on the patterns. M, de Broglie directs attention

to the close similarity between the patterns produced

by reflection of Rontgen rays from the surfaces of

crystals and the patterns produced by transmitting

light through two crossed diffraction gratings. As a
general rule each spot shows a number of bands which
the author attributes to the presence in the crystal

close to the surface of incidence of regions in which
the orientation of the crystalline elements varies

slightly.

We have received from Messrs. Watson and Sons,

Ltd., specimens of a new optical glass, called
" Spectros." Specialists have long desired a glass

which would absorb (or cut out) the harmful or irritant

ultra-violet rays, but which would at the same time
allow the ordinary visual rays to pass unhindered.

Hitherto the only lenses employed for this purpose
have been made of the dark smoked or coloured glass

so often seen ; but unfortunately this glass not only
absorbs the visual rays to a large extent but also fails

to cut out the ultra-violet rays. " Spectros " glass, as
it absorbs the ultra-violet and part of the red, is of a
green colour, and is made in six distinct tints. The
first is so light as to be practically unnoticeable—this

is used for reading glasses—especially by artificial

light. The other tints are used as occasion may
require, and the deepest only in severe cases of
ophthalmia, snow-blindness, &c. Few people recog-
nise the harm done to eyes by the ultra-violet light

present in bright electric illumination, especially by
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arc lamps, and on snow surfaces at a great elevation

when the absorption of the atmosphere is reduced.

Snow-blindness and its concomitants are due to this

cause. Examined bv a rrism it is seen that by this

"Spectros" glass all the ultra-violet light is stopped,

while that in the central portion of the spectrum is

allowed to pass ; there are no absorption bands.

Microscopists may find the use of various thicknesses

or prisms of this glass an advantage in their work.

Prof. A. M. Worthington has contributed a very

valuable paper on multiple vision with a single eye

to vol. vi. of the Proceedings of the Royal Society

of Medicine. The cause of monocular diplopia and

polyopia has hitherto been considered rather obscure

by ophthalmologists, who have usually contented

themselves with the view of Donders that "the

polyopia arises from the fact that each of the more

or less regular sectors of which the eye is structurally

built up forms a separate image." This explanation

fails to cover the fact that even widely separated

images of an object seen out of focus are at once

accurately superposed, when the error is corrected

by means of a suitable lens (spherocylindrical if neces-

sary. The main value of the paper is the produc-

tion of direct experimental evidence that similar mul-

tiple images are formed on a photographic plate when
the lens of the camera is obscured by a spattering

of black plasticine. This is a confirmation of Ruete's

explanation in 1853 that polyopia was due to irregu-

larities and opacities on the surface of the lens. Prof.

Worthington has succeeded in obtaining a well-marked

polyopia, or rather a multiude of images, by putting

a thin layer of a dilute solution of Canada balsam

on a clean lantern slide. This is a very fair repre-

sentation of the normal irregularities on the anterior

capsule of the lens of the eye, and it will be found

that, if the object be fine enough and sufficiently

brightly illuminated any eye when a little out of

focus will exhibit this phenomenon, which indeed may
be considered as a variation of Scheiner's experiment

when an object is viewed through a card pierced by

a great number of pinholes. The illustrations which

accompany the paper are excellent.

The address of Mr. A. G. Lyster, president of the

Institution of Civil Engineers, was delivered on

November 4. Mr. Lyster dealt with the constitution

of port authorities as affecting the organisation and

development of ports, a subject to which he brought

his long exparienre derived in the port of Liverpool.

Such authorities should be bodies capable not only

of bringing special commercial knowledge and soimd

judgment to bear on problems with which they have

to deal, but also able to take a broad view of their

responsibilities and to recognise that national and

imperial, as well as local interests, are involved in

the successful administration of their charge. The

ownership and management of docks and harbours

may be grouped as (a) private, (b) public dock com-

panies, (c) railway companies, (d) municipal corponi-

tions, (e) .trusts or commissions, (/) governments.

The constitution of these variously governed ports

has not been based on any common standard of suit-

ability; the adoption of a variety of systems has the
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merit of arriving by experience at a practical deter-

mination of their relative utility. Mr. Lyster pro-

nounces adversely on municipal control ; some of our

largest ports, such as Liverpool, Glasgow, and Dub-
lin, were under municipal control in their early stages,

and it was deemed expedient to convert them into

trusts, or, in the case of London, to sell the City's

interest to dock companies. It is difficult to see how
the essentials required of a body to manage success-

fully a port can be obtained under Government con-

trol. The responsible authorities in this case are

remote in every sense of the word from those whose
interests are involved. Under an efficient system

there ought to be close connection between the

management and the whole commercial interests of

the port. The trust system has recommended itself

to the people of this country as best suited to their

largest and most important ports.

We have received the October number of " Lewis's

Quarterly List of New Books and New Editions

added to the Technical and Scientific Circulating

Library." It contains the books which have been

published and added to the library during the months
of July, August, and September. The first part of

the list is occupied with the additions to the medical

side of the library, while in the second, under the

general heading " Scientific," will be found those on

such subjects as chemistry, engineering, metallurgy,

motor-cars, technology, &c. Short notes are given

to the more important works, and the list should be

useful to students and others wishing to see what
has appeared during the months included on any
subject in which they are interested.

The 1914 issue is now available of the "Nature
Calendar," published by Messrs. G. Philip and Son,

Ltd., at the price of sixpence net. The special notes

for the months of 19 14 deal with problems of nature-

study suitable for continuous observation. The
calendar is eminently adapted for exhibition on the

walls of schoolrooms and natural history club-rooms,

where nature-study is taken up in a practical manner.

OUR ASTRONOMICAL COLUMN.
Comet 1913d (Westph.vl).—This very interesting

periodic comet of 1852 IV. is likely, according to The
Observatory for November, to be visible for several
months, and that journal publishes an ephemeris up
to the middle of January, in continuation of that
given by Prof. Kobold. This ephemeris is computed
with slightly different elements, and a portion of it

is as follows :
—

Greeiiwicli, Midnight.
R..A. Dec. N.

Nov. 17

29

20 31 SI

32 28

33 54
20 35 56

34 8
36 20

382s
40 27

The comet is about magnitude 87, and is situated
in the constellation of Cygnus.

Europium i\ Stellar Spectra.—In this column for

October 2 reference was made to the striking varia-

tions in the spectrum of o Canum Venaticorum dis-

covered by Prof. Belopolsky. The full account of his
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observations was published in the Bulletin de

I'Academie Imperiale des Sciences de Si. Petcrsbourg
(April 24, 1913). In the current number of The Ob-
servatory (November) Mr. F. J. M. Stratton gives an
account of the work of Belopolsky on this star, and
Mr. F. E. Baxandall contributes a communication on
the chemical origin of certain of the spectrum lines.

Some of the conspicuous lines in the spectrum of this

star which underwent periodic changes were those at

X\4 13004 and 420520, lines of unknown origin. Mr.
Baxandall has now identified these lines as two very
strong lines of Europium, and the evidence is the

more convincing as the other lines of Europium in

the region of the spectrum photographed by Belopol-
sky are found also to be represented. Two other
strong lines of Europium are just outside the photo-
graphed region of the star, and, as Mr. Baxandall
points out, it would be of very great interest to know
whether these lines are represented also. The pre-

sence of Europium lines in stellar spectra has pre-
viously been suggested by Mr. Lunt in the case of
Arcturus, and Dr. Dj'son and Mr. Jewell have identi-

fied them also with weak lines in the spectrum of
the chromosphere.

Radial Velocities with the Objective Prism.—
The problem of obtaining radial velocities by means
of the objective prism is one that needs urgent solu-

tion, and few practical workers have as yet taken the
subject up. Dr. Frank Schlesinger sums up in a
very interesting way the state of the problem to-day
(Proc. Amer. Phil. Soc, vol. Hi., No. 209, April, 1913),
and stellar spectroscopists will no doubt be glad to

have their attention directed to this paper. He re-

views three methods of procedure, all of which, he
says, warrant a trial, but he thinks that the process
involving an absorptive medium to produce one or
more narrow and sharp absorption bands, such as
neodymium chloride, would probably lead to imme-
diate results provided a moderate degree of precision
is only wanted. Dr. Schlesinger's remarks apply
chiefly to the spectra of stars fainter than the fifth

magnitude, for the brighter stars are well dealt with
by means of slit spectroscopes, instruments which only
utilise a very small percentage of the light which falls

on the slit plate.

Solar Activity and Cyclones.—In addition to the
detailed observations of the meteorological elements
for the year 1912, No. 2 of the .Annals of the Observa-
tory of Montserrat, Cuba, contains a study of the
synchronism between solar activity and the hurricanes
of the Antilles, by the director. Father Sim6n Sara-
sola, S.J. It appears that each of the last four sun-
spot minima was followed by minima of cyclonic
activity. Further, it is stated that maxima of r'vclonic

and solar activities do not coincide, altliough cyclones
are frequent and violent about the time of a maximum
of sun-spots. The dates given show a minimum of
cyclonic activity in the year 1884, thus almost coin-
ciding with a spot maximum.

MICROSCOPE STANDS AND OBJECTIVES.
W^E have received from Messrs. Swift and Son

their catalogue of microscopes and accessories.
The microscope stands listed are of varying degrees of
complexity suited to the requirements and" pockets of
all classes of microscopists. Tlie higher priced stands
all have centring substage condensers, and are fitted
with the "improved climax" fine adjustment. This
is constructed with an accurately cut micrometer
screw with graduated drum fixed horizontally parallel
to the coarse adjustment, and with milled heads on
either side of the pillar. The adjustment automatic-
ally ceases to act should the objective touch the cover-

NO. 2298, VOL. 92]

glass. The " Premier," first constructed to the speci-
fication of Mr. J. E. Barnard, for the bacteriological
department of King's College, London, is one of the
most perfect stands we have seen (see figure). It is

swung on an arc on the "Wales" principle; the body-
tube is of wide diameter, adapted for use with wide-
angled photographic lenses, and is provided with two
graduated draw-tubes, one of whicli is actuated by
a rack and pinion. The substage has centring screws',

and the iris diaphragm can be racked eccentrically
and rotated, so as to allow of the use of light of anv
azimuth, and can be swung out of the optic axis
independently of the condenser.
A full series of apochromatic objectives, of which

Messrs. Swift are the sole British makers, is also
listed, and we have had the opportunity of examining
two of the 1/12 in. oil immersions with numerical
aperture of 1-4. Tested with a Zeiss apertometer, one

of these lenses was found to come up to 14, the other
was slightly less— 1-37. With both lenses the image
was free from colour, and the definition excellent,

even with the higher-power compensating oculars, and
both lenses compare very favourably in all respects
with similar lenses of other makers at double the price.

We think it would be an advantage if the tube-length
were engraved on the mounts of these lenses.

CHEMISTRY AT THE BRITISH
ASSOCIATION.

'I^HE chemical section was well supported through-
*• out the meeting both by chemists and by the

general public. The programme was a varied one,
appealing both to the specialist and to the public
generally. In particular, the discussion on fuel was
of extreme importance, and it was evident that though
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there is far too much apathy on this question among
men of science and the general public, yet a great

deal is being done on scientific lines to effect greater

efficiency in the utilisation of fuel. Probably nothing
but economic pressure will make the public at large

abandon the present wasteful methods which were
indicted by Prof. Armstrong. A minor feature of

the meeting was the number of chemical papers read

in other sections : this is an inevitable consequence
of the splitting up of the sections of the association

during the last decade. The spread of chemistry is

satisfactory, if it be regarded as a sign
_
of the

growing appreciation of the subject by biologists and
others ; but, on the other hand, it leads to state-

ments being made and accepted without comment
which would be criticised drastically by an audience

of chemists.
The section welcomed Prof. Feist (Kiel), Prof.

Sorensen (Copenhagen), and Prof. Tschugaeff (St.

Petersburg) at its meetings, and had the pleasure of

entertaining them to dinner on the Saturday evening.

After Prof. W. P. Wynne had delivered the presi-

dential address on substitution, Mr. P. K. Dutt gave

a brief account of work carried out with Prof. J. B.

Cohen on the progressive bromination of toluene

in which the orienting effect of the various mono- and
di-halogen compounds has been studied ; the results

were contrasted with those obtained by chlorination.

Dr. R. S. Morrell described his recent work on the

saturated acids of linseed oil which he has identified

as stearic acid and palmitic acid with a trace of oleic

acid. The great difficulty experienced in the quantita-

tive separation of the fatty acids was emphasised.

In a discussion of the paper, attention was directed to

the necessity from the biological point of view of a

more complete study of the fatty acids.

Dr. Tinkler made a communication on a series of

mixtures ,of nitro compounds and amines which are

coloured only in the liquid state, which he illus-

trated experimentally. Mixtures of diphenylaniine

with certain nitro compounds give solutions which
are coloured at one temperature but become colourless

on cooling. Thus a mixture of diphenylaminc and
parachloronitro-benzene acquires a reddish-yellow

colour when held in the hand, and loses this colour

when the temperature falls. The colour is considered

duo to the combination of nitro-compound and amine
in the liquid state only. Various physico-chemical

investigations of the fused mixtures were undertaken.

Mr. E. Vanstone dealt with the influence of

chemical constitution on the thermal properties of

binary mixtures of benzoin .with other organic com-
pounds which had been studied by the usual methods

of thermal analysis.

A short paper by Mr. H. Ehrhardt established the

fact that anthranilic acid is formed by the decom-
position or over-reduction of indigo in the bisulphite-

zinc-lime vat. Some remarks on the influence of the

presence of gas upon the inflammability of coal-dust

in air by Prof. W. M. Thornton completed the day's

programme.
Optical Properties.

The morning of Friday, September i2lh, was de-

voted to a series of papers dealing with the signi-

ficance of optical properties. The first, by Dr. R. H.
Pickard and Mr. J. Kenyon, concerned the optical

rotatory powers and dispersions of the members of

some homologous series of organic compounds.
More than one hundred optically active compounds
belonging to ten such series have been synthesised.

Although they possess simple and closely related

i-onstitutions, no numerical relationship between their

rotatory powers has yet been detected. Well-marked
regularities are shown which are more or less common
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to all the series. A comprehensive account of the

present state of the knowledge of optical activity was
given by Dr. Pickard.

Rotatorv dispersion was the subject of Dr. Lovvry's i

paper. Formerly measurements of optical rotation

were made with the light of one wave-length only,

but it is necessary to make them over a range of wave-
lengths, especially in the case of substances which
e.xhibit anomalous rotatory dispersion. The methods
of measuring rotatory dispersion have been greatly

simplified by Dr. Lovvry, so that they present no
difficulty. Use is made of the green and violet mer-
cury lines, of sodium and lithium, and also of the

red and green cadmium lines. The curve of rotatory

dispersion for organic liquids was shown to have
an extremely simple form. It is expressed by the

equation
K

where K is the rotation constant and a„- the disper-

sion constant for the substance. If a is plotted

against x„', the curve is a simple rectangular hyper-

bola. If i/a is plotted against \-, the curve becomes a
straight line.

Prof. L. Tschugaeff followed with a paper on
anomalous rotatory dispersion, of which there are

three different types. These were dealt with by the

reader at some length. The shape of the dispersion

curve is largely influenced by constitutive factors, the

whole curve resulting from the superposition of

several partial curves. The relative positions of the

centres of activity and of the chromophor groups
within the active molecule are of much influence.

The influence of varying factors on the rotatory dis-

persion of the optically active xanthates was compared
with that of the tartrates. There is an intimate

analogy in the origin of the anomaly in both cases.

Prof. P. F. Frankland directed attention to another
part of the subject, namely, the so-called Walden
inversion. He gave an account of researches carried

out with W. E. Garner to determine the nature of

the action of thionyl chloride on lactic acid and ethyl

lactate. In each case the action was very com-
plicated, but the investigation is throwing light on

the process of substitution in optically active com-
pounds.
Dr. T. S. Patterson directed attention to the rota-

tion of active compounds as modified by temperature,

colour of light, and solution in indifferent liquids.

It has been found that the rotation of certain com-
pounds reaches a maximum at a definite temperature.

This may indicate that one of the groups attached to

an asymmetric carbon atom attains to a maximum
influence. The theory is extended to afford a reason

why anomalous dispersion should exist. The influence

of the solvent in shifting the temperature-rotation

curves so as to bring the parts in the neighbourhood
of the maximum into view was demonstrated.

Unfortunately, time did not permit of a discussion

of the views represented.

Lieut.-Col. J. W. Gifford described a partially cor-

rected fluor-quartz lens for spectrum photography of

a very high degree of accuracy. Dr. J. Hulme made
a brief communication on crystalline-liquid substances.

Utilisation of Fuel.

The subject of the proper utilisation of coal and
fuels derived therefrom was introduced before a large
attendance by Prof. Armstrong, who urged that coal

was burned wastefully and wronglv, and that certain

issues ought to be brought prominently before the

public. He deplored the exclusion of the chemist from
the gas industry until quite recently, and considered

gas and coke production should be associated in every
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large town. In the same way the methods of burning

gas had been very inefficient until recently the chemist

had come in. He asked for legislation to secure the

proper use of coal, and urged the appointment of a

royal committee of experts to organise and direct

e.Kperimental work. The efforts ol the remaining
speakers were directed to show how economy had been

secured in various branches of the subject as the result

of the application of scientific inquiry.

Dr. Beilby dealt with low temperature carbonisation,

describing for the first time a form of apparatus which
he had devised in which coal could be e.xposed to the

action of heat in thin layers. This consisted of a

column heated externally in a gas-fired oven at 400°

to 450°, and fitted internally with a series of slopmg
shelves. The coal was fed mechanically to the top

of the column and the shelves jolted, so the coal

passed over the whole series from top to bottom in

a sheet of from 2 in. to 23 in. in thickness. The time

required was about an hour and a half, and a unit

with a capacity of fifteen tons per day had been
reached. He was satisfied that the production of a

mechanically perfect apparatus into which small coal

was automatically fed, passed through a distilling

zone, and finally passed through a cooling chamber,
only required a little more patient step by step

development. Present disadvantages of the apparatus
were that it would only work smoothly with non-
caking coal and that it tended to break down the coal

into small stuff. The coke from this plant had proved
quite satisfactory in water-gas plant, and when aggre-
gated into briquettes with about 7 percent, of pitch it

iiad proved eminently suited for domestic fuel.

Dr. H. G. Colman followed with a comprehensive
account as to how far the gas industry was helping
towards the economic use of fuel. The industry take,^

at present sixteen million tons of coal per annum.
k steadily increasing proportion of the gas output is

now employed for heating. The intrinsic luminosity

of the gas was now only of minor significance, the

calorific power being vastly more important. The cost

at which gas was sold was steadily decreasing owing
to greatly improved technological methods in the

manufacture, to economies due to the larger scale on
which operations were carried out, and to the in-

creased value of some of the by-products.

Twenty-five per cent, of the heat units in the coal

were obtained in the gas, 50 per cent, in the coke,

and about 5 per cent, in the tar, the remainder being

used in the process of manufacture. At present only

about 20 per cent, of the nitrogen present in the coal

is recovered in the form of ammonia. The efficiency

of gas when used for lighting and for domestic
heating and cooking was discussed, and its present

increasing employment on a large scale for other

industrial purposes was mentioned. In Birmingham
this use accounts for some 8 per cent, of the total

output.

Recent progress in gas-fire science w'as the subject

summarised by Mr. H. James Yates. The drawbacks
of the early gas fire were explained, and the evolution

of the modern form of radiating fire, in which the

fire-front consists of a series of hollow fire-clay

columns (radiants), each flame rising into the cavity

of its radiant, care being taken to prevent any in-

fringement on the inner cone of the flame. Radia-

tion has taken the place of convection as the mode of

heat transference, and more than 50 per cent, of the

net heat combustion of the gas is delivered as radiant

energy. The author next enlarged on the testing of

gas fires. The important question of ventilating effect

was next considered. To ensure good ventilation with-

out any sacrifice of radiant efficiency, an adequate

vertical distance between the top of the radiants and
the bottom of the canopy must be preserved. The
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entire change in the construction principle of gas fires

was leading to their general adoption. To-day there

were upwards of 350,000 gas fires in use in London

alone.

Prof. W. A. Bone, who spoke at some length, dealt

with the use of cheap gaseous fuel generated at or

near the point at which it was to be used. He dis-

cussed the cost of generating water-gas and
_
of

ammonia-recovery producer gas, the latter being

equivalent to coal-gas at 4d. per 1000 cubic feet. He
outlined recent improvements in connection with a

modern steel works plant which had led to the sub-

stitution of producer gas by a mixture of blast-furnace

gas and coke-oven gas. I'his resulted in the aboli-

tion of the gas-producer w'ith an economy of 2 to

3 cwt, of coal per ton of steel produced. Progress

of this type represented an enormous economy in

the use of coal; in addition, both tar and ammonia
were recovered from the coal used.

Dr. R. V. Wheeler, speaking on the composition of

coal, described a method of discriminating between

coking and non-coking coals, his object being to ex-

plain the variations in the bituminous coals which

cannot be accounted for by the differences which occur

in their ultimate chemical composition. Coal was
extracted with pyridine, and this extract separated

further by partial solution in chloroform.

Dr. R. Lessing returned to the economics of

domestic coal consumption, pointing out that any great

increase in the use of coal-gas in the future would

result in an over-production of gas-coke. He advo-

cated more attention being paid to low-temperature

carbonisation.

Mr. W. H. Patterson spoke with regard to the

improvement of combustion and the blending of coals.

The discussion then became general.

A lengthy paper by Messrs. J. F. Liverseege and

A. W. Knapp entitled "The Action of an Alkaline

Natural Water on Lead" concluded the sitting. The
subject is now one of wide importance since so many of

the large cities are now using very soft water gathered

in distant hilly country. Such water may corrode or

erode lead pipes, and requires treatment to prevent

any danger arising from this action. The behaviour

of the Birmingham water, gathered chiefly in Wales,

towards lead pipes and sheet lead has been very

thoroughly investigated by the authors, who find that

given sufficient o.xygen, the alkalinity of the water is

the principal factor determining the amount of erosion.

The use of lime as a preventative was not found satis-

factory, but protection was given by the addition of

four parts of calcium carbonate or two parts of

calcium bicarbonate per 100,000. In practice a small

proportion of powdered chalk is added to the water in

Wales. The authors gave a full account of their

methods of analysis. These were criticised by Prof.

P. F. Frankland, who contended that the employment

of Houston's test for determining the action of the

I
water on lead was valueless, and that the only suit-

able test is to place the water in a corked lead pipe.

The authors determined the alkalinity of the water

by titration. This did not represent the true condi-

tion of the water, as it overlooked the dissolved

carbon dioxide. He advised the use of Walker's

method.

Radio-active Elements.

The discussion on radio-active elements and the

periodic law attracted a very large audience. Unfor-

tunately the counter-attractions of Sir J. J. Thomson's

new gas limited it to an hour and a half, but Mr.

Soddv, who opened it, was properly very brief. His

main' conclusion, based on the existence of chemically

identical and non-separable groups of elements may be

summarised as follows :

—
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The chemical analysis of matter is not an ultimate

one. It has appeared ultimate hitherto, on account of

the impossibility of distinguishing between elements
which are chemically identical and non-separable

unless these are in the process of change the one into

the other. But in that part of the periodic table in

which the evolution of the elements is still proceeding,
each place is seen to be occupied not by one element,

but on the average, for the places occupied at all, by
no fewer than four, the atomic weights of which vary
over as much as eight units. It is impossible to

believe that the same may not be true for the rest of

the table, and that each known element may be a
group of non-separable elements occupying the same
place, the atomic weight not being a real constant,

but a mean value, of much less fundamental interest

than has been hitherto supposed. .•Mthough these
advances show that matter is even more complex
than chemical analysis alone has been able to reveal,

they indicate at the same time that the problem of

atomic constitution may be more simple than has been
supposed from the lack of simple numerical relations

between the atomic weights.
The general law is that in an o-ray change, when

a helium atom carrying two atomic charges of positive
electricity is expelled, the element changes its place
in the periodic table in the direction of diminishing
mass and diminishing group number by two places.

In a /3.ray change, when a single atomic charge of
negative electricity is expelled from the atom as a
& particle, and also in the two changes for which the
expulsion of rays has not yet been detected, the element
changes its position in the table in the opposite direc-

tion by one place.

The discussion was continued by Mr. A. Fleck, who
has determined experimentally what element each of
the short-lived radio-elements rpost resembled, and
whether it was separable from the ordinary element
by fractional methods.
The results of the work show that ;.

—

1. Uranium-X and radio-actinium are chemically
identical with thorium.

2. Mesothorium-2 is chemically identical with
actinium.

3. Radium-4 is chemically identical with polonium.
4. Radium-C, thorium-C, actinium-C, and radium-£

are chemically identical with bismuth.
5. Radium-B, thorium-B, and actinium-B are

chemically identical with lead.

6. Thorium-D and actinium-D are chemically
identical with thallium.

In the cases in which the inseparable elements are
common elements these latter have all atomic weights
above 200, and occupy one or other of the last twelve
places of the periodic table.

Closely allied to the discussion was the next paper
by Dr. G. Hcvcsy, entitled " Radio-active Elements as
Indicators in Chemistry and Physics."
By mean"; of an o-ray electroscope of ordinary sensi-

tiveness it is possible to measure accurately as small
a quantity as 10-^' ffrm. of a radio-active substance
having a half-value period of one hour. The extra-
ordinary simplicity and at the same time sensitiveness
with which these extremely small quantities of radio-
active bodies can be determined makes them of the
greatest use not only in studying substances in great
dilution, but also as indicators of physical and chemical
processes. Radio-active indicators are conveniently
divided into two principal groups. To the first group
belong those the use of which as indicators depends
only on their physical properties, and not on their
chemical properties. Several examples of the use of
indicators of this kind were given. The radio-active
elements may be used chemically as indicators of the
metals from which they are known to be non-separable.
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In this way lo"' mg. of lead is quantitatively deter-

minable.
The section then divided into •physico-chemical and

metallurgical divisions. After Dr. Patterson had com-
municated certain novel suggestions for the nomen-
clature of optically active compounds, two papers were
read by Dr. B. de Szyszkowski, of Kieti. He first

described the influence of sodium and potassium
chloride in varying concentration upon the distribution

of benzoic and salicylic acids. Both the affinity con-

stant and partition coefficient were calculated. The
former first rises, passes through a maximum, and
then falls as the concentration of the salt is con-

tinually increased. Maxima of solubility are shown
to exist for salicylic acid and 1:3: 5-dinitrobenzoic

acid. The increased solubility of acids in presence of

salts is due to double decomposition and increase of

the affinity constant, both factors contributing towards
the diminution of the undissociated proportion of the

acid.

The second paper dealt with solubility and distribu-

tion.

Dr. Prideaux, in a paper entitled "The Hydrogen
Ion Concentration of the Sea and the Alkali-carbon-

dioxide Equilibrium," supported the opinion that the

interaction between the small quantities of carbon

dioxide and free alkali is a most important factor

controlling life in the sea and dealt at some length

with the ph\sico-chemical constants which connect

the concentrations of the hydrogen and carbonate ions.

It is supposed that the first and second dissociation

constants of carbonic acid are both altered in saline

solution. A lively discussion followed, in which Prof.

Sorensen, Dr. Syzszikowski, and Dr. E. F. Armstrong
took part.

Metallurgical Chemistry.

The metallurgical section sat separately on two
mornings, Prof. T. Turner being in the chair. The
first item was a discussion on metals, crystalline and
amorphous, introduced by a paper from Dr. W.
Rosenhain, who submitted advance proofs of the full

paper to the meeting. The "amorphous" theory, as

it now stands, appears to consist of three distinct

propositions. The first of these is that mechanical
disturbance of the material at the surface of a piece

of crystalline metal, locally destroys the crystalline

nature of the material and produces on the finished,

polished surface a thin film of amorphous metal.

The second is that, just as friction and polishing of

a metal surface produces a thin amorphous layer or

film, so the internal rubbing which takes place on
surfaces of internal slip when crystalline metal is

plastically strained, will also bring about local dis-

turbance resulting in the formation of a thin layer

of amorphous metal. This amorphous metal is re-

garded as being less dense and much harder than the

crystalline variety, and its formation is regarded as

explaining the changes in hardness and density which
are known to accompany plastic strain.

The third proposition is that where the constituent

crystals of a metal meet, thin films of residual liquid

metal will remain in circumstances which render

them incapable of crystallising, so that they will con-

stitute thin films of undercooled liquid or amorphous
metal acting as an intcrcrystalline cement.
The author reviewed in detail how far these pro-

positions can be regarded as established. The second

in particular has been much criticised, but it was
demonstrated that it offers an explanation for a larger

number of facts than any rival theory.

In the subsequent discussion Dr. G. T. Beilby

pointed out that interpenetration of the surface layer

and the polishing powder is not essential, as calcite

may be polished without any powder. The layers
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produced by polishing were not of molecular thinness,

but really very deep. Unlike the author, he con-
sidered the microscopical evidence of a mobile phase-

in the interior of a strained metal conclusive.

Dr. C. H. Desch considered it necessary to dis-

tinijuish between the hypothesis of amorphous phase
in strained metal, due to Dr. Beilby, and that of an
intercrystalline cement in unstrained metal, developed
by Dr. Rosenhain. The first was now fully estab-

lished; the second, although highly ingenious, was
yet unproved. Most of the facts could be explained
by the surface tension of the crj'stal grains.

Dr. Rosenhain, in reply, said that iron, unlike
calcite, would not give a laj'er of amorphous material
without the use of a powder. He could not agree
that there would be any surface tension at the boun-
daries of crystals in contact.

In a paper by F. E. E. Lamplough and J. T. Scott
it was stated that the " halos " sometimes seen around
the crystallites in alloys containing a eutectic are not
due to undercooling, but to segregation. They appear
more readily when the alloy is slowly cooled, and
their formation still occurs when undercooling is pre-

vented by inoculation. By quenching e.xperiments it

is shown that the two constituents of a eutectic crystal-

lise simultaneously, not alternately.

Prof. T. Turner's paper on the volatility of metals,
especially under reduced pressure, was concerned with
a subject in which there are considerable possibilities

of future practical application. Distillation in vacuo
is specially suitable for easily oxidisable metals such
as sodium, potassium, cadmium, and zinc. Quantita-
tive separations of the constituents of some alloys can
readily be effected at suitable temperatures in vacuo.
A general description of the work was given with par-
ticular reference to the influence of the pressure on
the rate of volatilisation.

The structural changes brought about in certain

alloys by annealing formed the subject of a paper by
Mr. O. F. Hudson, which had reference mainly to

those alloys which consist of a solid solution. On
annealing, the cored structure characteristic of the
cast alloy disappears and the crystals become quite
uniform. Structurally the alloy does not now differ

from a pure metal. Alloys which have been worked
before annealing practically became recrystallised

during the process. In the case of alloys consisting
of crystals of two or more kinds, the chief effect of

annealing is to promote equilibrium between the two
phases present. Prolonged annealing is required to

attain complete phase and structural equilibrium.
The paper gave a valuable summary of the existing
knowledge on the subject.

In a paper on diffusion in solid solutions, Dr. C. H.
Desch alluded to the fact that since his report to the

|

Dundee meeting of the association, Bruni and
Meneghini have succeeded in demonstrating the

occurrence of diffusion in a clear, crystalline solid in

the case of sodium and potassium chlorides. A mix-
mre of these two salts, heated at 500° or 600°, yields

. homogeneous solid solution, the formation of which
^ recognised by determining the heat of solution in

Aater, which differs from that of a mechanical mix-
ture. The author's further experiments with metallic

alloys show that a sharp boundary is characteristic

of diffusion in solids when a chemical compound is

formed. An abrupt discontinuity of composition is

also observed when one component is removed by
solution, as in the dezincification of alloys of copper
and zinc.

Mr. E. Vanstone described the methods and results

of determinations of the electrical conductivity of
sodium amalgams when in the solid state.

The work described by Dr. A. Holt in a paper
entitled "The Solubility of Gases in Metals" had
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reference mainlj- to the solubility of hydrogen in

palladium, but there seems distinct evidence that the
phenomena are not peculiar to this case, but occur
also with other metals and gases.

Rapid solution of gas appears only to take place

when the metal is in an amorphous condition. The
metal may be wholly amorphous, as in the case of

palladium black, or it may have an amorphous surface

associated with amorphous films round the crystals

of the otherwise holocrystalline material. The rate

of solution appears to depend on the amount of

amorphous metal present, hence wheri the amorphous
and crystalline pliases are in physical contact, the

metastable amorphous phase tends to crystallise, and
so causes a falling off in the rate of solution. When,
however, the amorphous phase alone is present, the

rate of change is so excessively slow that the rate of

solution appears to be a constant, even after a long
period of years.

The activity can be increased up to a maximum
value by repeated saturation and removal of gas
from the metal. According to Beilby, "the gas
molecules as they find their way among the metal
molecules of the solid are quite capable of producing
sufficient movement to arrest crystallisation, or even

to flow the crystals which are already formed into the

amorphous variety," and this would explain the above-

mentioned increase in activity.

Since, however, all forms of the metal appear
eventually to dissolve almost the same volumes of

gas, it must be concluded that when the metal is

mainly crystalline, the amorphous phase functions as

a vehicle for the transference of gas, for some
amorphous metal is always present in physical contact

with the crystalline phase.

Dr. R. E.' Slade and Mr. G. I. Higson contributed

two papers. The first, on the equilibria of reduction

of oxides by carbon, described the methods followed

to determine the equilibrium temperature and pres-

sure of carbon monoxide for vanadium, tantalum,

chromium, tin. The second described the determina-

tion in a similar manner of the dissociation pressures

and temperatures of the nitrides of vanadium,
tantalum, and boron.

Mr. F. D. Farrow gave a concise summary of the

recent work on the melting points and dissociation

pressures of the system copper oxygen, the data being

collected to form temperature-composition and tem-

perature-pressure diagrams. The influence of traces

of impurities on the properties of copper was surveyed

by Mr. F. Johnson, who urged the importance of

metallurgical testing and analysis and_ the use of

the microscope in studying the commercial brands of

crude copper for practical use.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.— It is proposed to confer the degree of

Master of Arts, honoris ruiisii, upon Mr. W. Dawson,
reader in forestry

Dr. A. S. F. Grijnbaum, of Gonville and Caius

College, and Mr. F. R. C. Reed, of Trinity College,

have been approved by the General Board of Studies

for the degree of Doctor of Science.

Mr. F. T. Brooks, of Emmanuel College, is leaving

England for the Federated Malay States, in order to

make a report to the Government on the fungoid

diseases and as to whether anything can be done to

arrest them. Mr. Brooks has received one year's

leave of absence from the University.

Oxford.—It is proposed to raise a memorial to the

late Dr. Francis Gotch, Waynflete professor of physio-

logy in the University. The form taken by the
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memorial will be determined by the success of the
appeal which is being- made to the friends and former
pupils of the late professor in London, Liverpool,
Oxford and elsewhere. In a circular that has been
issued by the provisional committee, which includes
the names of the Dean of Christ Church (Vice-
Chancellor), the heads of Magdalen, Brasenose, and
Keble, Profs. Bayliss, Bourne, Dreyer, Elliott, Sir
W. Osier, Poulton, Sir Walter Raleigh, Sherrington,
Arthur Thomson, H. H. Turner, and Dr. J. S. Hal-
dane, attention is directed to his strenuous work in

physiology and his wide sympathies in other branches
of science and in art. Subscriptions may be sent to

either of the secretaries (Dr. W. Ramsden, Pembroke
College, and Dr. H. M. Vernon, Magdalen College),
or to Messrs. Barclay and Co., Ltd., Old Bank,
Oxford.

The electors to the Waynflote professorship of plivsio-

logy have elected Dr. C' S. Sherrington F.R.S., Holt
professor of physiology in the University of Liver-
pool, to succeed Dr. Gotch.
An appeal is issued for the endowment of a pro-

fessorship of forestiy at Oxford. In no branch of
exact knowledge is this country more backward than
in scientifir forestry. Chairs of forestry at the univer-
sities have existed on the Continent for more than a
century. The higher forest instruction is now firmly
established in tne Lfnited States ot America. The
Oxford Forest School has for many years been at the
head of scientific forestry teaching in the British
Empire. Founded originally for the training of Indian
forest students, it has grown steadily under Sir Wil-
liam Schlich's guidance. It is no longer mainly
occupied with the training of Indian forest officers.

Of the thirty-five students at present under instruction
only seven are destined for India. South .Africa, which
in forest organisation is some quarter of a century
ahead of the other British Colonies, has long had its

forest officers trained under Sir William Schlich. The
appeal now issued states that a total of 3,7.^4/. has
been raised out of 10,000/. required to secure per-
manently a fully competent professor of forestry. In
the list of contributions. Sir W. Schlich and his pupils
appear at the head with 500L, and a like sum is con-
tributed by the Secretary of State for India and by
four other Colonial Governments. The Oxford col-
leges promise donations amounting to 875/., and St.
John's College, Oxford, 50!. a year permanently.
When we reflect on 30,000,000/. going yearly out of
this country to pay for the timber and paper pulp that
could demonstrably be produced in it (Cd. 4460, 1909),
and that this huge amount of rural emplovment is lost
to us yearly, it will be seen that the appeal for the
endowment of a chair of forestry at Oxford has claims
that in the truest sense are national as well as scien-
tific.

Sir Rickman Godlee, president of the Royal College
of Surgeons, has had the honorary degree of Doctor of
Laws conferred upon him by the University of
Toronto.

The University of Bristol has made a regulation
whereby the Bath Municipal Technical School will
be connected with the faculty of engineering of the
University, which is provided and maintained in the
Merchant Venturers' Technical College. It will be
possible for a student to take the preliminary and
intermediate courses for the University certificate in
engineering, either in whole or in part in evening
classes in. the Bath Technical School, provided that
the classes included in them have been approved by
the Senate, and are conducted by teachers recognised
by the Senate for the particular purpose.

We learn from the issue of Science for October 31
last that the General Education Board of the United
States, in addition to a gift of -280,000/. to the Johns
Hopkins Medical School, to provide professorial salaries

which will enable the professors to be independent of

private work, has made conditional grants of 40,000/. for

Barnard College, Columbia LIniversity
; 40,000/. for

Wellesley College, and 10,000/. for Ripon College.
From the same source we find that two gifts have
been made to the Massachusetts Institute of Tech-
nology from anonymous donors, sums of 100,000/. and
20,000/. respectively. There is an understanding that

the larger gift is to be used for the buildings, while
the other has no restrictions. By the will of the

late Mr. Simeon Smith, of Indiana, DePauw Univer-
sity has recently added 16,000/. to its productive
endowment. By the terms of the will, 10,000/. of this

amount has been set aside specifically as an endow-
ment of the department of chemistry.

The Board of Agriculture and Fisheries is not allow-
ing the grass to grow under its feet, and in further-

ance of its educational schemes for the benefit of

agriculture it has just issued a memorandum (Cd. 7 118)

"as to the constitution of the advisory councils for

agricultural education in England and of the agricul-

tural council for Wales." The Rural Education Con-
ference recommended that joint councils should be
constituted in each of the twelve divisions which were
being formed in England and Wales in connection
with the Board's scheme for the provision of tech-

nical advice to farmers, and that their duties should
primarily be to promote the organisation of the
different forms of agricultural instruction which are
not provided for inside the agricultural colleges form-
ing the divisional centres. The first appendix to the
memorandum sets out in detail the steps which have
been taken to establish such advisory councils in

nine of the ten divisions which cover England, with
particulars as to their constitution and membership.
No formal steps have, as yet, been taken to con-
stitute such a council for Lancashire and Cheshire.
The Board has rejected the proposal of the conference
to establish two councils for Wales, and has preferred
to constitute a single agricultural council for Wales
and Monmouth. Details of its constitution are given
in Appendix II. The function of these councils is

twofold :

—

(a) Educational, including the assistance
and advice of local education authorities on such points
as the organisation and coordination of agricultural
education each within its sphere of action, provision of
agricultural experiments, demonstrations, and in-

structors, inquiry into the need for farm schools and
other educational centres of a type less advanced than
the agricultural colleges, and so forth

;
(b) advisory :

to keep the Board informed on the state of agricultural
education within their respective provinces, and,
through a live-stock committee, to assist the Board in
furthering its schemes for the improvement of the live-

stock of the country. Further developments will be
watched with keen interest by all who have the welfare
of British agriculture at heart.
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SOCIETIES AND ACADEMIES.
London.

Royal Society, November 6.—Sir Archibald Geikie,
K.C.B., president, in the chair.—Prof. E. W.
MacBride

: Studies in heredity. II., Further experi-
ments in crossing the British species of sea-urchins.
In this paper the results obtained two years ago
and communicated to the society are confirmed and
extended. The hybrid produced by fertilising the egg
of Echinus with the sperm of Echino-cardium is

described. This hybrid was not obtained two years
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y^o. The effect of foreign sperm in producing cyto-
sis on an e^^^ is described, and it is also shown

iiat an egg may become totally unreceptive for

hireign sperm, whilst it is still perfectly capable of
bring- fertilised with the sperm of its own species.

—

A. D. Hall, W. E. Brenchley, and L. M. Underwood :

Ihe soil solution and the mineral constituents of the
-oil.—Prof. B. Moore and T. A. Webster: Synthesis
by sunlight in relationship to the origin of life. Syn-
thesis of formaldehyde from carbon dioxide and water
bv inorganic colloids acting as transformers of light

energy.—Dr. B. Blacklock and Dr. W. Yorke : The
trypanosomes causing dourine (mal de coit or
Beschiilseuche).—T. G. Brown : Postural and non-
postural activities of the mid-brain.—J. O. VV.
Barratt

: The nature of the coagulant of the venom of
Echis carinatiis.—E. H. Rodd : Morphological studies
in the benzene series. IV., The crystalline form of
sulphonates in relation to their molecular structure.

—

Prof. \\'. H. Bragg and VV. L. Bragg : The structure
of the diamond.—Hon. R. J.

Strutt : Note on electric

discharge phenomena in rotating silica bulbs.—J. N.
Piing : The origin of thermal ionisation.—Clive
Cuthbertson and Maude Cuthbertson : The refraction
and dispersion of gaseous nitrogen peroxide.

Physical Society, October 24.—Prof. C. H. Lees, vice-

president, in the chair.—Ezer Griffiths : The ice calori-

meter, with remarks on the constancy of the density
of ice. The primary object of the work was the re-

determination, by an electrical method, of the constant
of Bunsen's ice calorimeter. The mean value of the
calorimeter constant was found to be 15-486 milli-

grams of mercury per mean calorie. Various ob-
servers have advanced evidence tending to show that
the density of ice at 0° C. is not a definite constant.
A consideration of their work leads to the conclusion
that the small variations of density found for different
samples might be simply due to the presence of

occluded water or an amorphous modification cement-
ing the ice crystals together. The value (80-30) of the
latent heat of fusion of ice, calculated from the ice

calorimeter, supports this view, as it is higher by
about 0-7 per cent, than the value obtained by direct

determinations with ice in bulk.—H. Ho and S.
Koto : An electrostatic oscillograph. The paper
describes an electrostatic oscillograph suitable for

recording very high voltages. Two vertical bronze
strips pass symmetrically between two parallel metallic
plates called "field plates." They are connected at

their lower ends by a silk fibre which passes under
an ivory pulley. An extremely small mirror is fixed to

the strips. This arrangement constitutes the vibrator,
which, mounted on an ebonite frame, is immersed in

an oil bath. To the upper extremities of the strips
are connected the terminals of a direct-current voltage
of about 300. The alternating voltage to be recorded
is connected to the "field plates," in parallel with
which there are two oil condensers in series. The
electrical midpoint of the direct-current battery is

connected to a point between the condensers. The
turning moment on the strips is proportional to the
product of the momentary values of the alternating-
current voltage and the direct-current voltage, so that
if the latter is constant, the deflection of the mirror
accurately follows the variation of the former.

Zoological Society, October 28.—Prof. E. A. Minchin,
F.R.S., vice-president, in the chair.—Dr. F. E.
Beddard

: The anatomy and systematic arrangement
of the Cestoidea. A new genus and species of tape-
worms from the double-striped thicknee (CEdicnenuis
bistriatus) was described.—Dr. F. A. Bather : The
fossil Crinoids referred to Hypocrinus Beyrich. The
two Specimens of Hypocrinus schneideri, Beyr., de-
scribed by Beyrich and Rothpletz respectively, are re-
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described and re-figured. The structure of the genus
is shown to agree with that of the Devonian family
Gasterocomidae, the content of which is discussed

;

but it is suggested that in this case and in that of
' Lecythiocrinus " adamsi the distinctive features may
have been independently acquired. The holotype of

Hypocrinus piriformis, Rothpletz, is redescribed and
refigured, and proved to be no Hypocrinus. It is

thought to be a highly modified descendant of the

Taxocrinidse, by way of such a genus as Cydonocrinus.
The left posterior radial appears to have borne a large

arm, but the other arms are more or less atrophied,

and the right posterior radial has almost disappeared.

—D. M. S. Watson : Batrachiderpeton lineatum, Han-
cock and Atthey, a Coal-Measure Stegocephalian. The
paper contained the description of the skull, lower

jaw, and pectoral girdle of this species, based on a

series of specimens in the Newcastle Museum, derived

from the low main seam of Newsham Colliery.

—

R. VV. Palmer : The brain and brain-case of a fossil

ungulate of the genus Anoplotherium. A cranium
from the Phosphorites of Quercy, together with an
exceptionally perfect and well-marked brain-cast ob-

tained from it, were described from material in the

British Museum collections.

Challenger Society, October 29.—Sir John Murray in

the chair.—Dr. E. J. Allen : A new quantitative tow-
net for the collection of plankton. A net of bolting-

silk is enclosed within a canvas case so arranged that

all the water passing through the net escapes from
the canvas case through a meter The meter con-

sists of a propeller and a clockwork recorder, and
is calibrated by running through it a measured stream
of water. The number of organisms collected by the

net can be counted or the amount of plankton deter-

mined in some other way, and the quantity per unit

volume of water calculated. The net can be used for

horizontal or for vertical hauls, in the latter case

working both when going down and when coming
up.—Dr. Francis Ward : Reflection as a concealing

and revealing factor in aquatic life.

Manchester.

Literary and Philosophical Society, October 7.—Mr.
Francis Nicholson, president, inaugural address : The
old Manchester Natural History Society and its

museums. An account of the society, which existed

from 182 1 to 1868, first in St. Anne's Place, after-

wards in King Street, and from 1835 in a museum
built for the purpose in Peter Street. The museum
was eventually passed over to Owen's College, in trust

for the people of Manchester, and exists to-day, im-

proved out of recognition, as the Manchester Museum.
The museum was perhaps strongest in the class of

birds, in which it once rivalled the British Museum.
As trustees, the University are now carrying on the

work initiated by the Natural History Society much
more efficiently than the society did in its most pros-

perous days.—Prof. F. E. Weiss : Juvenile flowering

in Eucalvptus globulus. .\ young plant developed

flower buds during its second year, after the main
stem had been cut down. The flowers were sub-

tended by leaves characteristic of the immature plant

and very different from the mature foliage. Such
occurrences have been recorded for one or two species

of Australian Eucalypti. In the case described by the

author, the interference with the growth of the plant

seems to have led to the juvenile flowering, as another
plant dealt with in a similar way has produced flowers

on the lateral branch, which had taken the place of

the main stem after the latter was cut down.
October 21.—Mr. Francis Nicholson, president, in

the chair.—Miss D. A. Stewart ; Changes in the
branchial lamellae of Ligia oceanica after prolonged
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immersion in fresh- and salt-water. Ligia oceanica,

the quay-slug, is found at various heights above high-
water mark, but not far inland, and has congeners
which inhabit fresh-water or are amphibious or terres-

trial. The gills of these forms are similar, and Miss
Stewart carried out experiments to determine the

effect upon the gill structure of prolonged immersion
in sea-water and fresh-water.

Paris.

Academy of Sciences, November 3.—M. F. Guyon in

the chair.—A. Haller : The alkylation of the 5- and
7-methylcyctohexanoncs by means of sodium amide.
The reaction between sodium amide, methylcycZo-
hexanone, and ethyl iodide gives a condensation pro-

duct of the ketone in addition to the substituted ethyl

derivatives. Details are given of the variation of this

secondary reaction with the experimental conditions.

—A. Laveran and G. Pranchini : Experimental infec-

tions of mammals by the flagelte of the digestive

tube of Clenocephalus cams and Anopheles tnaculi-

pennis. Flagellce from both sources are equally

capable of infecting the mouse and rat..—Pierre
Termier : The excursion Ci of the twelfth Inter-

national Geological Congress. The Pre-Cambrian
strata of the Lake region ; the tectonic problems of

the great chains of the west.—E. Belot : Zodiacal
matter and the solar constant. A discussion of the
perturbations due to zodiacal matter, the reflection of

sunlight upon the same, and the variations of the

solar constant due to absorption by zodiacal matter.

—

M. Giacobini : The comet igise. Position of the

Zinner comet on November i. The comet appeared
as a round nebulosity of about 45" diameter, with a
nucleus of about q ;; magnitude. There were indica-

tions that the light from the comet was polarised.

—

M Couade : An aviation parachute. A description of

experiments made with small-scale models.—P.
Ilelbronner : The complementary geodesic triangula-
tions of the higher regions of the French Alps.

—

Bohdan de Szyszkowski : The r61e of the neutral mole-
cule in electrolytes.—B. Szilard : A direct reading static

voltmeter for the measurement of very small currents.

—Thadee Peczalski : Compressibility and the differ-

ences of the specific heats of liquids.—Georges
Baume : Some physico-chemical applications of the

Maxwell-Barthoud distribution equation.—Eugene L.
Dupuy and A. Portevin : The influence of various
metals on the thermo-electric properties of the iron-

carbon alloys. Si.xty alloys were studied, the elements
added to the iron-carbon alloy including chromium,
manganese, aluminium, tungsten, and molybdenum.
The thermo-electric power was measured over the

ranges —78° C. to 0°, and o°— 100°.—.Am(^ Pictet

and Maurice Boiivier : The distillation of coal under
reduced pressure. The coal was heated to about
4.^0° C, and the pressure in the retort maintained at

about 16 mm. The aqueous portion of the distillate

was acid, and contained no ammonia. The tar con-
tained neither phenols nor naphthalene, but the pre-

sence of secondary bases was proved. The hydro-
carbons belonged nearly exclusively to the fatty series.

—Aug. Rilliet and L. Kreitmann : '6-.\minopiperonal.

—

Pierre Lesage : Contribution to a critical examination
of the action of atmospheric electricity upon plants.

—

J. Beauverie : Frequent presence of the germs of rust

in the interior of the seeds of the Graminacea;.—R.
Robinson : The physiology of the cjecal appendix.
The hormone of the vermium.—Raoul Bayeux : A new
distributing gas micrometer for use in intravenous
injections.—Jules Amar : The respiratory signs of

fatigue.— L. C. Soula : The mechanism of anaphylaxis.
— Gabriel Bertrand and A. Compton : The presence of

a new diastase, salicinase, in almonds.—C. Gessard :

The salts in the coagulation of the blood.—Fred Vies :
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The absorption of the visible rays by the blood of the
octopus.—Louis Gentil and Pereird de Sousa : The
effects in Morocco of the great earthquake in Portugal
of 1755-

•

New South Wales.

Linnean Society, September 24.—Mr. W. S. Dun,
president, in the chair.—W. N. Benson : The geology
and petrology of the great Serpentine belt of New
South Wales. Part ii., the geology of the Nundle
district. The formations present are, the Woolomi
Series, the Bowling Alley Series (equivalent to tb
Tamworth Series), of which five divisions are reco^
nised; and the Nundle Series, equivalent to the Bar
raba Mudstones. The last lies conformably on the
Bowling Alley Series, for the Baldwin Agglomerates
are not developed. The first two contain numerous
interstratified flows of spilite, and, in the second, sills

of albitised dolcritc are abundant. All three contain
radiolaria. .\ well-marked Middle Devonian limestone
horizon runs throughout the Bowling Alley Series.

—

E. C. Andrews : The development of the natural order
Myrtacea:. The Myrtacece are widely distributed ove'
the tropical and subtropical regions of the world, par
ticularly in the fertile tropics. The number of specie

is approximately 3100 (America, 1670; Australia, abou
800 ; Asia, about 235 ; Africa, 85 ; Malay Archipelag(
and Pacific Islands, 310 species; Europe only one).

By far the greater number of these are of luxuriant
types, possessing fleshy and indehiscent fruits. The
capsular genera are endemic in Australasia and the
neighbouring regions, and the majority of the species

grow on poor sandy soil, and are strikingly de-

pauperate in nature, compared with the widely spread
genera, such as the Myrtles, Guavas, and Eugenias.
Whereas Ettingshausen considers the modern endemic
flora of Australia as being of cosmopolitan range in

early and later Tertiary time, the present author con-
siders the present endemic flora of Australia as being
the depauperate descendants of luxuriant and cosmo-
politan types of the Cretaceous and Eocene periods.

—

R. T. Baker : Descriptions of three new species of the
natural order Myrtacese. Two species of Melaleuca
from littoral Eastern Australia, and one of Angophora
from the New England district, are described as new.
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Band, Erstes Hett. Pp. iii +196 + 111 plates. (Jena:
G. Fischer.) 8 marks.

Dansk Botanisk Arkiv. Bind i., No. i. By E.
Ostrup. Pp. 40 + pIate. Bind i.. No. 2. By M.
Vahl. Pp. 18. Bind i.. No. 3. By O. Galloe. Pp.
119. Bind i., No. 4. By F. Borgesen. Pp. 160.

(Kobenhavn : H. Hagerups Boghandel.) Prices

various.

Beitriige zur Kenntnis der Kapverdischen Inseln.

Die Ergebnisse einer Studienreise im Sommer 1912.

By I. Friedlaender. Gesteine der Kapverdischen
Iiiseln. By Prof. W. Bergt. Pp. xii+109 + xix

plates. (Berlin : D. Reimer.) 15 marks.
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Matter and Some of its Dimensions. By W. K.
Carr. Pp. 120. (London : Harper and Bros.) 2S. 6d.

net.

Mountains : their Origin, Growth and Decay. By
Prof. J. Geilcie. Pp. xix + 311 + plates. (Edinburgh:
Oliver and Boyd ; London : Gurney and Jackson.)
12s. 6d. net.

A Dictionary of Applied Chemistry. By Sir E.
Thorpe, assisted by Eminent Contributors. Revised
and enlarged edition. Vol. v. Pp. viii + 830. (Lon-
don : Longmans and Co.) 455. net.

A Treatise on Chemistry. By H. E. Roscoe and C.
Schorlemmer. Vol. ii.. The Metals. New edition,

completely revised by the Right Hon. Sir H. Roscoe
and others. Pp. xvi+ 1470. (London : Macmillan
and Co., Ltd.) 305. net.

Gardens of the Great Mughals. By C. M. V.
Stuart. Pp. xviii + 290 + xl plates. (London : A. and
C. Black.) I2X. 6d. net.

The Gannet : a Bird with a History. By J. H.
Gurney. Pp. 11 + 567 + plates. (London : Witherby
and Co.) 275. 6d. net.

Canada : Department of Mines. Mines Branch.
A General Summary of the Mineral Produc-
tion of Canada during the Calendar Year 1912. Pp.
46. (Ottawa : Government Printing Bureau.)

New Zealand. Department of Lands and Survey.
Report on the Survey Operations for the Year 1912-13.
By J. Mackenzie. Pp. 77 + maps. (Wellington : J.
Mackay.)

DIARY OF SOCIETIES.
THURSDAY, November 13.

Royal Society, at 4-10.—Tlie Preparation of Eye-preserving Glass for
Spect.icles: Sir William Crookes, O-M.-^n Inversion Point for Liquid
Carbon Dioxide in regard to the Joule-Thomson Effect : Prof. A. W.
Porter. — Negative After-ImaRes and successive Contrast with Pure
Spectral Colours : Prof. A. W. Porter and Dr. F. W Edridge-Green.—The
Positive Ions fro.n Hot Metals: Prof. O. W. Richardson.-(i) The
Diurnal Variation of Terrestrial Maanetism.—(2) A Suqgestion as to the
Origin of Black Body Radiation : G. W. Walker.

Concrete Institute, at 7.30.— Presidenti.-il Address : E. P. Wells.

FRIDAY, NOVEMBEB 14

Royal Astronomical Society, at 5.—Note on a Method of Balancino-
Dome Shutters : W. H. Maw.—Mean Areas and Heliographic Latitudes
of Sun-spols in the Vear 191 2 : Royal Observatory, Greenwich.—Reply to
Mr. Denning's "Observations of the Orionids"; C. P. Olivier.— The
Expression of Sun-spot Frequency as a Fourier Sequence, and on the
General Use of a Fourier Sequence in Similar Problems: H. H. Turner.— Further N'ote on tlie Possibility of Refraction by the Solar Atmosphere :

R. S. Cipon.— Sixth Note on the Number of Faint Stars »ith Large
Proper Motions: F. A. Bellamy.-Seventh Note on the Nun.ber of Faint
Stars with Large Proper Motions: R. J. Pocock.—The Dynamics of a
Globular Stellar System : A. S. Eddington.—/'roiai/e Pattrs: Retrograde
Satellite Orbits : J. Jackson.—(i) Photographic M.agnitudes of 265 Stars
within 23* of the North Pole; (2) The Application of Parallel Wire
Diffraction Gratings to Photographic Photometry : S. Chapman and P. J.
Melotte.

Physical Societv, at 8.—On the Thermal Conductivity of Mercury by the
Impressed Velocity Method : H. R. Nettleton.—On Polarisation and
Energy Losses in Dielectrics : Dr. \. W, Ashton.—A Lecture Experiment
to illustrate lonisation by Collision and to show Thermoluminescence : F.

J. Harlow.

Alchemical Society, at 8.15 (at The International Club, Regent Street,
S.W.)—The Hermetic Mystery : Mme. Isabelle de Steiger.

MONDAY, November 17.

JuNMOR Institution of Engineers, at 7.—Annual General Meeting.

—

The Institution : E. King.

TUESDAY, November 18.

Royal Anthropological Institute, at 8.15.—The Evidential V.ilue of
the Historical Traditions of the Baganda and Bushongo : E. S. Hartland.

Royal Statistical Society, at 5.-The Course of "Real Wages" in
London, ':goo-igi2 : Frances Wood.

Illuminating Engineering Society, at 8.—Report on Progress during
the Vacation : L. Caster.-Proceedings at the National Gas Exhibition :

F. W. Goodenough.—The Fourth International Congress on School
Hygiene : Dr. J Kerr.

Institution or Civm. Engineers, at i.—Further Discussiott : The Con-
struction of the *' White Star" Dock and adjoining Quays at South-
ampton : F. E. Wentworth-Sheilds.

WEDNESDAY, November 19.

Royal Meteorological Society, at 7.30.— Daily Temperature Range at
Great Heights : W. H. Dines. -Eddy Wind of Gibraltar : H. H.trries.

Geological Society, at 8.—Exhibition flf Implements and Reputed
Iniplements of Palaeolithic or Earlier .'^ge, and o^ Flints showing Various
Types of natural Fracture, followed by a Discussion.

AeronauticalSocietv, at8.3o.—The Right to Fly: Roger Wallace, K.C.

Royal Society of Arts, at 8.—Opening Meeting. Address by Col. .Sir

T. H. Holdich, K.C.M.G.

Entomological Society, at 8.

Royal Microscofical Society, at 6.—Notes on the Shell Structure in the
Genus I.ingula, Recent and Fussil: F. W. Chapman.-Development of an
Embiid : J. C. Kershaw.

THURSDAY, November 20.

Royal Society, at 4.2.0.—ProlraUe Papers: Medullosa Pusilta: Dr.
D. H. Scott.-Neuro-muscular Structures in the Heart : Prof. A. F. S.

Kent.—The Alleged Excreiion of Creatine in Cfrbohydrate Starvation :

G. Graham and E. P. Poulton.—The Origin and Destiny of Cholesterol in

the Animal Organism. XL The Cholesterol Contenl of Growing Chickens
under Different Diets: J. A. Gardner and P. E. Lander.—Contributions
to the Biochemistry of Growth—The Lipoids of Transplantable Tumours
of the Mouse and the Rat : W. E. Bullock and W. Cramer.

FRIDAY, November 21.

Institution op Mechanical Engineeks, at i.—Cutting Power of Lathe
Turning Tools : Prof. W. Ripper and G. W. Hurley.
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LANTERN SLIDES.
Large Stock for Sale or Hire of

NATURE PHOTOGRAPHS.
British Birds, Flowers, and Insects.

GEOLOGICAL PHOTOGRAPHS.
Scenery—Specimens—Photomicrographs.

ASTRONOMY.
Slides made to order from Negatives, Printi,

Drawings, d-c. Prompt DeKrtriea.

FLATTERS & GARNETT, LTD.,
309 Oxford Road C^;;-;-";.";'), Manchester.

Sales b^ auction.
STEVENS' AUCTION ROOMS. Estd. 1760.

A Sale by Auction is held EVERY FRIDAY
at 13.30, which affords first-class opportunities for the disposal oi

purchase of SCIENTIFIC AND ELECTRICAL APPARATUS,
Microscopes and Accessories, Surveying Instruments, Photographic
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Pectens Bugula, Crista, Pedicellina, Holothuria, Asterias, Echinus,
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For prices and more detailed lists apply to
Biological Laboratory, Plymouth. THE DIRECTOR
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Drawing; Classes, &C.

Birds, Mammals, &e.. Preserved and Mounted by First-cla$s
Workmen true to Nature.

All Books and Publications (New and Second-hand) on Insects,
Birds' Eggs, &c., supplied.

36 STRAND, LONDON, W.G.
(Five Doors from Charing Cross.)

JPPit OATAI.OHVK POST FREE.

Minerals, Rocks, Fossils, Metallic
Ores, Rougrh Precious Stones, &c.

A Large Assortment from all parts of the world always on view,
and at all prices. Inspection invited.

Crude Mineral for Chemistry Students and Technical Schools.
Single Crystals and Teaching Specimens In Great Variety.

RICHAICr»S' SHOW fCOOMS.
X.>/e ntiv Address :— Lists free.

48 Sydney Street, Fuiham Road, South Kensington, London, S.W.

SKELETONS « SKULLS
Specimens and Preparations for Teachini

BIOLOGY & ZOOLOGY
and lor Museums.

Liili on Application.

EDWARD GERRARD fir SONS
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NATURAL HISTORY STUDIOS
61 College Place,

Camden Town, London.

Colleetions of British and Foreign

MINERALS, ROCKS, FOSSILS.
25 Specimens, 5/6 ; 5° do., 10/6 ; too do., 21/- ; 200 do., 42/-.
ao Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-.

In Polished Deal Boxes.

ciion invited 0/ n. large stock of Minerals, Rocks, Fossils, ana
Microscopic Objects. S/'eciiiiens sent on approval.

Dspectors' Sets, Blowpipe Cases, Cabinets, Geologists'
mers. Card Trays, Glass-Capped Boxes, Models of Crystals,
and all Apparatus for Mineralogists and Geologists.
NEW CATAL-OGUES POST FREE.

RUSSELL & SHAW, 38 Ct. James Street, Bedford Row, London, W.C.
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JEITZ

NEW SUBSTACE CONDENSLR
APLANO-ACHROMATIC. N.A. 1-33

(Vide " Knowledge," July and August, 1913 )

In ordinary mount ... ... £3 10 O
Ditto, with iris diaphragm ... £4- O
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406 & 457 SX'ISANX>, X^OMTDON.

WATSON'S MICROSCOPES have a world-wide reputation for Class and
Laboratory Work. They are unequalled for

rapidity, accuracy, and durability.

G«xx«.K*a.v^±eed Cox*

3VtICK,OSCOI»E
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UNIVERSITY OF LONDON.
THIS IS TO GIVE NOTICE that the Senate will shortly proceed to

elect Examiners in the following subjects for the year 1914-15.

The Examiners appointed .nay be called upon to take part in the Exam-
ination of both Internal and External Students, bull particulars of the

remuneration of each Examinership can be obtained on application to the

Principal.

HIGHER EXAMINATIONS FOR MEDICAL DEGREES.
EXAMINSRSHIPS.

Four iti Medicine

1 ObstelrHc Medic

Two in Pathology ...

Four in Surgciy

Pbrrent Examiners.

/•Norm.in Dalton, M.O., F.R.C P.

Humphry Davy Rolleston, M.A., M.D.
_t B (J FRCP

"
j W. B. Warrington, M D., Ch.B., F.R.C.P.
V Vacant.
("Henry Russell Andrews, M.D., B.S.,

...- M.R.C.P.
l^Vacant-

( Prof. Robert Muir, M.A., M.D., F.R.S.
-Warant.

~ Burghard, M.D., M.S.,

Haslam, M.B , Ch.B., F.R.C.S.
y Belham Robinson, M.D., M.S.

t FrMtfric
F.R.C.

J William F.

"I Henry Be.
F.R.C.S

V Vacant.
ndwitb, M.D., F.R.C P.

rwo in Tro/,i.alMedicine...\\j'^^-

The Examiners above named are re-eligible, and intend to offer the

selves for r

N.B.—Attention is drawn to the provision of Statute 124, whereby the
Senate is required, if practicable, to appoint at least one Examiner who
is not a Teacher of the University.

Candidates must send in their names to the Principal, with any attes-

tation of their qualifications they may think desirable, on or before

MONDAY, DECEMBER 15. (It is particularly desired by the Senate
that no application of any kind be made to its individual Members.)

1/ testimonials are sitlftiiitted, three copies at least or each should be

sent. Original testimonials should not be forwarded in an_y case. 1/
more than one Examinershif is affiled for, a sefarale complete applica-
tion, ivith copies 0/ testimonials, if any, must be Jorioarded in respect

of each.

University of London, By Order of the Senate.
South Kensington, S.W., HENRY A MIERS,

No

SWINEY LECTURES ON GEOLOGY,

Un
1913-

HE TrU>TE THE British MusEU^

A Course of Twelve Lectures on " The Natitral History of
Minerals and Ores" will be delivered by T. J. JEHU, M.A., M.D.,
F.R.S. E., in the Metallurgical Lecture Theaire of the Imperial College of
Science and Technology, Exhibition Road, Soulh Kensington (by per-
mission of the authorities of the College), on Mondays and Tuesdays at

5 p.m., and Saturdays at 3 p.m., beginning Saturday, November 29, and
ending Tuesday, December 23, The Lectures will be illustrated by
lantern Slides. Admission Free.

By Order of the Trustees,

L. FLETCHER, Director.

British Museum (Natural Hisiory),
Cromwell Road, London, S.W.

BEDFORD COLLEGE FOR WOMEN
(UNIVERSITY OF LONDON),

YORK GATE, REGENT'S PARK, N.W.

SECONDARY TRAINING DEPARTMENT.
Head of the Department ... Miss Sara Melhuish, M.A.

The Course, to which Students are admitted in January and October,
includes full preparation for the Examinations for the Teaching Diplomas
granted by the Universities of London and Cambridge.

Applications for Entrance Scholarships, Grants, &c., for the Course
beginning January, 1QI4, should be sent to the Head of the Department
not later than Oecember 6.

UNIVERSITY COLLEGE,
NOTTINGHAM.

RESEARCH SCHOLARSHIP.
The Council of Univer>ity College, Notiingham, offer a SCHOLAR-

SHIP for SCIENTIFIC RESEARCH, tenable for one year, of ihe value

of jGso, together with free admission, open to any graduate of a British

University. Candidates will be required to give evidence of suitable

training and capacity for conducting original research. The successful

candidate will be required to devote himself to some subject of research to

be approved by the Senate.
Forms of application may be obtained from the Registrar, to whom

they must be leturned not later than December 6, 19:3.

An Assistant is required to help in the work
of the Sales Office. It is imporiani that he should have good technical

knowledge and preferably some Works' experience. Reply by letter

stating experience, age, and salary required, The Cambridge
Scientific Instrument Co., Ltd.

BIRKBECK COLLEGE,
BREAMS BUILDINGS, CHANCERY LANE, E.C.

Principal : G. Armitage-Smith, M.A., D.Lit.

COURSES OF STUDY (Day and Evening) for the Degrees of the
UNIVERSITY OK LONDON in the

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURS)

under RECOGNISED TEACHERS of the University.

SCIENCE.—Chemistry, Physics, Mathematics (Pure and
Applied), Botany, Zoology, Geology and Mineralogy.
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MODERN PHYSICAL IDEAS AND
RESEARCHES.

( 1 )
Modern Electrical Theory. By Dr. N. R.

Campbell. Second edition. Pp. xii+400.
(Cambridge: University Press, 1913.) Price
9.?. net.

(-'I Lcs Iddes Modernes sur la Constitution de la

Matiere. Conferences Faites en 1912. By E.
Bauer, A. Blanc, E. Bloch, Mme. P. Curie,
A. Debierne, and others. Pp. 370. (Paris :

Gauthier-Villars, 1913.J Price 12 francs.

(3) Researches in Physical Optics, ivith especial
reference to the Radiation of Electrons. Part i.

By Prof. R, \V. \\'ood. Pp. vii + i34 + x plates.
(New York: Columbia University Press, 1913.)

(')
I
"HE second edition of Dr. Norman Camp-

JL bell's "Modern Electrical Theory," re-

viewed first in Nature, May 28, 1908, is practi-
cally a new book. The work of Barkla and Bragg,
and the theories of Einstein and Planck have ren-
dered neces.sary a fresh treatment of part ii.,

dealing with radiation. The principle of relativity
and Stark's work on valency alter completely
part iii., which deals with electricity and matter,
a field in which second thoughts have proved
notoriously less ambitious than the first, whilst the
first part, which deals with the electron theory
proper, has also been entirely re-written.

It must have been a task of no ordinary magni-
tude to attempt to present to-day the changing
theories of modern physics. Speaking of the
subject of radiation, the author claims it is the
best attempt in the English language to deal
generally with the matter, because "so far as I

know there is no other." Again, in the references
to the literature at the end of chapter i., after a
mention of Lorentz's "Theory of Electrons," we
read :

" I know of no other English treatise which
can be recommended with confidence," and the
remark wi,ll be generally endorsed.
The book deals with the whole of the large legi-

timate field of the electron theory, electro-magnet-
ism, metallic and electrolytic conduction, optics,

radiation, and the chemical as well as phvsical
properties of matter. It is in welcome contrast
to the earlier more or less popular presentations
of the subject which have anpeared in our lan-

guage, in that as much attention is given to the
failures as to the successes of the theory, and in

that, in the absence of any experimental evidence
of positive electricity apart from matter, it does
not trespass unduly into the region which many
people have been led to regard as the chief object
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of the electron theory, the explanation of matter
in terms of the electron.

Physical theories at the present moment are so
shaky at the foundations that the doubt arises

sometimes whether the superstructure is not being
built up too rapidly. The difficulties, now ten
years old, in reconciling the undulatory and cor-

j

puscular types of radiation in one theory, the
hopeless confusion that prevails as to the neces-
sity for the existence of an ether, and the modern

,
discrete or quantum theory of energy, seem to call

for a more drastic reconsideration than we find

J

here of many of the simplest physical conceptions
and their experimental basis. Take, for example,

' the view that has been universally held of the

uniform propagation of radiation in all directions

through space. There seems to be really no evi-

dence for this. .All that experiment and observa-

tion justify is its propagation between portions of

space occupied by matter. Elsewhere it may not

I
be propagated at all. Recent suggestions that it

is propagated along "Faraday tubes" which,
starting from the radiator, must necessarily end
"somewhere," seem vaguely to imply something
of the kind. But what a different complexion
would be assumed by some of the larger general-

isations of science, in the field, for example, of

the maintenance of solar and cosmical energy, not

to mention problems in wireless telegraphy con-

nected with the curvature of the waves round the

earth, and all of the topics dealt with in the

present book, if it were frankh^ confessed at the

outset that we are really in complete ignorance as

to the answer to this simplest first question about
the nature of radiation.

In the concluding chapters the author piermits

himself to wander beyond the strict boundary of

his subject to discuss the principle of relativity

and the changes in current ideas required

from this new point of view. It is at least instruc-

tive to try to follow a British author attempting to

reproduce these abstruse conceptions, which as

yet scarcely anyone in this country professes to

understand, or at least to appreciate. But the

exposition is marred by too great an anxiety to

defend the view from possible objections, and it

cannot be said that the fundamental or primary
significance of the principle is made out, or that

it has been duly correlated with other physical

conceptions. One remains in doubt whether, if

not metaphysical, it is not of subjective rather

than objective importance, a mathematical correc-

tion to render consistent observations in which the
velocity of light enters, and which would be, if

not actually false, at least inojjerative were gravi-

tational action, for example, instead of light em-

N
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ployed to transmit the intelligence of an event to

a distant place.

It may be true that it is impossible to conceive

of a body moving relatively to an observer with

velocity greater than that of light. But we can,

and do, work with ;8-particles of radium, and we

can imagine two of these expelled in opposite

directions from a source of radium at rest rela-

tively to the earth, and therefore, in ordinary

parlance, having a velocity relatively to one

another nearly twice that of light. This, of

course, in no way questions or minimises the im-

portance of the principle of the great German

mathematical physicist in its own field, but science

is ever sceptical of restrictions which it is told

must necessarily and for all time hmit its power

of disentangling the phenomenon from the appear-

ance of the phenomenon. In any case the author

deserves success in thus including in this conscien-

tious review of modern electrical theory some of

the modern conceptions which are at once the most

foreign to our habits of thought and the most diffi-

cult to appreciate at their true worth. Successful

the volume undoubtedly is in its purpose of pro-

viding serious students acquainted with the older

physics an introduction to the newer theories.

(2) This collection of ten lectures by as many

authorities treats in simple and clear fashion with

some of the special departments of physical science

nov, most to the fore. Brownian movement, the

subject of high vacua or ultra-rarefied gases, and

the relations between matter and the ether are the

only three topics which can claim even thirty

years of history. Three more deal with the elec-

tron in one or other aspect—electro-magnetic

dynamics, the electronic theory of metals, and

ionisation by collision and the electric spark

—

and two with radioactivity, the radiations of the

radioactive substances, and their successive trans-

lormations. Lastly, two of the newest concep-

tions, the quantum theory of energy and the

magneton theory, complete the volume, which

will prove as useful and interesting as earlier

publications on similar lines by the Soci6t6 fran-

yaise de Physique.

(3) The third volume is a collection of some of

the most interesting and beautiful discoveries of

Prof. R. W. Wood, issued by the Columbia Uni-

versity under the E. K. Adams fund for physical

research. They include the notable contributions

to resonance spectra and radiations, first with

iodine, then from mercury vapour, which have

enabled the vapour arising from a cold surface of

mercury to be photographed, and going on to

experiments with heat waves of more than o' i mm.

wave-length, analogous to those with Herzian

waves, in which a " dew " of condensed mercury
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globules deposited on quartz was employed for

the resonator. This in turn leads to some extra-

ordinary, still incomplete, observations on the elec-

tric conductivity of ruled silvered glass gratings,

in spite of the complete severance of the silver

film by the diamond.

Lastly must be mentioned some attempts to

photograph the lunar surface through screens

transmitting only yellow, violet, and ultra-violet

light respectively. These photographs reveal the

presence of a remarkable deposit round the crater

of Aristarchus. which very probably may be

sulphur, and foreshadow a method for carrying

out a limited petrological survey of the lunar

surface. It is a pity that the volume does not

appear to be for sale, for many no doubt would

be glad to secure this well-illustrated collection of

modern experimental researches by one of its

greatest masters. Frederick Soddy.

THE THRESHOLD OF SCIENCE—AND
BEYOND.

(1) Zouloi^y. By Prof. E. Brucker. Pp. xiii + 219.

(London: Constable and Co., Ltd., 1913-) ^^Ica

2s. net.
.

(2) Some Secrets oj Nature. Short Studies in Field

and Wood. With an introduction by W. J. P.

Burton. Pp. xiv + 144 + P'ates. (London :

Methuen and Co., Ltd., n.d.) Price is. 6d.

(3) The Rumance of Nature. Studies of the Earth
"

and its Life. With a preface by the Rev. A.

Thornley. Pp. xix -1- 164+ x plates. (London:

Methuen and Co., Ltd., n.d.) Price 2S.

(4) In the Lap of the Lammermoors. By W.

McConachie. Pp. xii + 3i5- (Edinburgh and

London: WiUiam Blackwood and Sons, 1913.)

Price 5$. net.

(i) /'^NE of the many ways of beginning the

Vy study of zoology is to take a survey of

the whole animal kingdom, working from the

simple to the complex, never going very deeply

into anything, but using now this, now that, to

illustrate a principle. That is what Prof. Brucker

has done, and it is a feat to have done it so

clearly and in such simple language. If the reader,

young or old, is able to touch and handle, as well

as read about, even a tenth of the creatures dis-

cussed, he will have got far across the threshold

of the science—to use the phrase which gives its
j

name to this new series. To our thinking there isj

far too much in the book for an introduction, but

;

that is largely a matter of opinion, and it is doubt-

less what students say of most courses of elemen-

tary instruction which their professors after muchj

thought on the subject decide to deliver. Be this
j

as it may, the author of this little book is evi-i
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dcntly an experienced teacher, and he has been

successful in working- out the method he has

adopted. His avoidance of die unnecessarily tech-

nical is most praiseworthy, even if it leads to

difficulties of its own, such as that one, more or

Jess happily circumvented, that the squids are

"molluscs with the foot surrounding the head."

That is rather a stiff one on the threshold !

(2) A very different kind of introduction is sup-

plied by "Some Secrets of Nature," a book show-
ing reaJ educational insight on the part of the

anonymous author. Why should we not know
who this is, who sets these quite admirable " prob-

lems for consideration," sometimes just a little

conundrumoid, at the end of each short study ; who
reveals a very intimate knowledge of what really

goes on in field and wood and some other places

too ; who knows how to awaken the scientific

spirit? As a guide to the embarrassed teacher and
an aid to the eager pupil, where rural nature-study

(plants and animals) is concerned, we would very

i

strongly recommend this book. We venture to

I suggest that the note personnel—natural in a talk

I

—becomes a little fatiguing in this book. The
f author is no egotist, but he must have impover-
f ished the printer's stock of one letter.

1(3) "The Romance of Nature " is meant to be a
"Nature Reader for Senior Scholars," but it is

not, in our opinion, very successful. The first

< fiapter discloses what the rest of the book con-
fiinis, that the writers are ignorant of the psycho-
logy of the normal senior scholar. From the

I

earth's beginnings to the establishment of land

,
and sea

;
the story of rock and fossil ; the life-cycle

of a plant and the life-history of a frog ; birds and

;
insects ; and so on—the general idea and intention

of the book is good enougli, but the outcome seems
to us unattractive. The writers know a great deal

;

;
their book is full of useful information ; the outlook
is wholesome; the inculcation of reverence and
independent research is admirable : yet, somehow,
this " Nature Reader " does not grip, and we are
afraid that it will not lead many senior scholars to

appreciate the "Romance of Nature." For one
thing, the style is not good enough.

(4) It is not quite fair to bring in Mr.
McConachie's book along with the foregoing, for

it is a work of art. They are helps across the
threshold, but he has got to the hearthstone. Yet
there may be justification for what we ha\e had
to do. For while the first three books follow

different methods, is not their aim one—that
of seeing, understanding, enjoying, and learning
from what we call Nature? -And it is our convic-
tion that unless " Nature Study "—helped or hin-
dered by books—makes for, or at least towards,
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that cultured outlook which Mr. McConachie's

past and present work reveals, then it has in great

part missed its mark. The first book reminds us

that we must see widely and at the same time

precisely ; the second book rouses the curious ques-

tioning spirit; the third book suggests reverence

before the wonderfulness of things ; in the fourth

book we have the harvest of a clear, searching,

well-informed, and loving' eye.

Mr. McConachie tells us of his walks in a Border

parish, but his gift to us is independent of geo-

graphy—the suggestion of how much there is in

that which lies closest to our feet. Of course, he

could not do what he does in these sketches—to be

ranked beside those of Richard Jefferies and John
Burroughs—unless he knew his birds and flowers

and more besides really well, and unless he had a

rare gift of style. But beyond that, in these pic-

tures of the Border Parish, the Golden Glen, the

Drifting Mist, the \\'oodpecker's Nest, the

Wilderness, the Meadow Burn, the Lonesome
Moor, the Summer Shielings, the Southward
Flight—to name just a few—there is "a feeling

for Nature," which, while in part doubtless the gift

of the gods, is also the reward of those who
sojourn with nature in sunshine and in storm, and
who discipline themselves to hear her voices. And
this is the chief end of "Nature-study."

J. Arthur Thomson.

PRA CTICAL MATHEMA TICS.
(i) Practical Mathematics : First Year. By A. E.

Young. Pp. vii+124. (London: George
Routledge and Sons, Ltd., 1913-) Price

IS. 6d. net.

(2) An Elementary Treatise on Calculus. A Text-

book for Colleges and Technical Schools. By
W. S. Franklin^ B. MacNutt, and R. L. Charles.

Pp. ix + 253 + 4i. (South Bethlehem, Pa:
Lehigh University, 1913.) Price $2.00.

(3) ProbUmes de Mdcaniqiie et cours de Cinema-
tique. By Prof. C. Guichard. Redaction de

MM. Dautry et Deschamps. Pp. 156. (Paris :

A. Herman et Fils, 1913.) Price 6 francs.

(4) Further Problems in the Theory and Design

of Structures. By E. S. Andrews. Pp. viii +
236. (London: Chapman and Hall, Ltd., 1913.)

Price 75. 6d. net.

(i) I ''HE author has covered a wide range of

J. topics within the small compass of a

hundred pages. He opens by explaining the use

of the vernier calliper and the micrometer screw-

gauge, and this leads naturally to an exposition

of contracted methods. There is an excellent

chapter on graphical work, which includes applica-

tions to statics ; and there are also sections on the
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practical use of logarithms, the meaning of the

trigonometric functions, the mensuration of plane

and solid figures, and variation. The concluding

chapter introduces the reader to Cartesian

geometry.

(2) The lines on which this text-book is written

show that the authors are convinced, and in our

opinion rightly, that a knowledge of the ideas

and methods of the calculus can be obtained with-

out any severe algebraic manipulation. They
have wisely omitted all purely formal developments

of the subject, and have introduced integration

at an early stage. The explanations are gi^en in

a clear and simple style, and a variety of applica-

tions are made which should secure the interest

of the reader. In a work such as this a rigorous

ireatment is out of place, but it is well to warn
the student of this, and we disagree with the

authors in their suggestion that the proof given

of Maclaurin's theorem is complete, and secure

against criticism. The subject-matter includes

ordinary and partial differential equations and an
excellent account of vector analysis. It is curious
and regrettable that this is generally omitted by
English writers.

(3) The first half of this volume is occupied
with the solution of rather a miscellaneous set of

problems on the motion of plane and solid bodies

and systems of bodies, with special reference to

envelopes and roulettes. The remainder falls into

three sections: (i) particle dynamics; (2) rigid

dynamics; (3) a brief account of relative motion,
and the composition of motions of translation and
rotation. Each of these is taken in far less detail

than would be the case in a similar English treat-

ise, and no exercises are included. Many students,

however, might profitably read a course of this

kind to supplement their ordinary text-book.

(4) This is a sequel to the author's former work
on structures, forming a supplementary volume
dealing with recent developments of the subject.

The first eighty pages give a clear and full account
of the method of influence lines, which, although
suggested in Germany forty years ago, has until

quite recently received little attention in this

country. The next sixty pages deal with the

principle of work and its application to the deflec-

tion of framed structures, redundant frames, and
rigid or elastic arches ; and the remainder to

portals, wind bracings, and secondary stresses.

The mathematical work is set out at full length,

and so clearly that it should offer few difficulties.

The diagrams are excellent ; and the problems

chosen" for discussion are of real practical interest

;

their selection and treatment is evidently the work
of a thoroughly experienced teacher.
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LABORATORY EXPERIMENTS 1\
AERONAUflCS.

The Resistance of the Air and Aviation. Experi-

ments conducted at the Champ de Mars Labora-

tory. B)' G. Eiffel. Second edition, revised and

enlarged. Translated by J. C. Hunsaker. Pp.

xvi + 242 + xxvii plates. (London : Constable

and Co., Ltd. ; Boston and New York : Hough-
ton Mifflin Co., 1913.) Price 42X. net.

AN English edition of this work will be wel-

comed by the large and increasing circle of

scientific and engineering men who are desirous of

obtaining accurate experimental data in aero-

nautics from which to direct their work. It need

not be said that the experimental work of M. Eiffel

repays study, for whether the reader seeks to gain

information regarding the difficult and perplexing

problems met with in this branch of physics, or

practical " tips " for designing aerofoils, he will

not be disappointed. Though the contents of this

book, based as they are upon experiments made
at the laboratory at the Champ de Mars, have

passed into the category of established experi-

mental facts, they are not so well known as they

deserve to be.

The great new Auteuil Laboratory ^ is described

in the volume, from which in the future we may
expect great things ; nevertheless, the results ob-

tained at the Champ de Mars with the smaller

wind tunnel to which the volume before us is

devoted, will pass the most critical examination

for painstaking experimental work. From time to

time we are met with suggestions that capable

mathematicians should be entrusted with problems

of stability and like questions, but the mathe-

matical investigator must be provided with care-

fully ascertained facts if his conclusions are to

be worth an)'thing at all.

From such experiments as these, and from those

made at the National Physical Laboratory, the

mathematician must derive the grain for his logi-

cal mill. That good use will be made of them there

cannot be any reason to doubt. As aeroplane wing

sections are capable of indefinite variation, and no

two experimenters have adopted similar sections,

comparison of the work of different experimenters

becomes difficult, hence the conflicting results

which are quoted by those who have not taken into

account the many independent variables entering

into the experiments.

Perhaps the most striking result in this series

of experiments on aeroplane wings is the effect of

the " negative " angle at the leading edge as in-

creasing the efficiency. After considering the

1 See Natukk, February 20, 1Q13, p. 677, tt seq.
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results on the eighteen types of wing which formed

the models experimented on, there is no special

type which can be said to be the most advantage-

ous from the aeroplane constructor's point of view,

and the choice of the most advantageous depends

upon the conditions of the particular problem in

each case. In the case of wings with reverse

curvature it was found that the reaction was no

longer proportional to the square of the velocities.

The wings tested had sections similar to those

employed by the principal designers of aeroplanes.

Propellers were tested by driving them by an

electric motor in the wind tunnel; thus the results

obtained more closely conform to the conditions of

flight, and the "dynamic" instead of the "static"

thrust is obtained. The conclusions to be drawn

from the experiments are that the reaction upon a

propeller cannot be assumed exactly proportional

to the square of the relative velocity, and from a

study of the model it is possible to predict all the

elements of propeller action provided that the

model be tested with the same relative velocity,

both in magnitude and direction, that the full-sized

propeller is expected to use. This requires for the

same velocity of translation a speed of rotation

inversely proportional to the diameters of model
and propeller. The distortion of the propeller at

high velocities is mentioned as a cause of some
^ ariations observed in the results. Velocities of

5 to 18 metres per second were used, and the pro-

pellers were driven at speeds from 400 to 1600

revolutions per minute.

By such experiments facts are being brought to

light which already have had a great influence on
aeroplane construction in France, and the expel-i-

mcnts on models offer a safe guide to the be-

haviour of the air upon aeroplane wings by the use
of appropriate constants. From the results of the

• \periments the minimum effective power that can
sustain flight is obtained for a given wing section.

I hus a BIcriot machine with a supporting area of

j^ sq. metres, weight in service with pilot 588 kg.,

iid an angle of attack of 9°, was found by the

nii)del to require a minimum effective power of

J-; h.p. This, it is stated, is practically the power
d. The effect of superposed planes is also

iidied; also the effect of aspect ratio upon the
I

I

action. In this connection it may be mentioned
that the author first observed the curious varia-

tions for a square plate with the Eiffel Tower
dropping apparatus. The reaction on a square
plate inclined 37° is nearly one and one-half times
the reaction when normal to the wind. With good
judgment the translator has retained the metric

units.

R. S. B.
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OUR BOOKSHELF.
Ulster Folklore. By Elizabeth .Andrews. Pp.

xiii+ 121 -Fxii plates. (London: Elliot Slock,

1913.) Price 55. net.

This dainty volume is made up of a collection

of papers communicated to various societies

and journals. As much of the information was
J collected at first hand, the book is a valuable
' contribution to the literature of Irish folklore.

The expressed purpose kept in view was to find,

and show, some correspondence between the
' description of Irish fairies and that of actual

I

pigmies found, dead and alive, in various parts

of the world, and that purpose gives unity to the

I work, which is more of a monograph than a

folklore drag-net. The correspondence made out

is certainly very striking. There are also rare

pigmies to be met with in Ireland as well as else-

where. But of the actual existence of pigm}
communities in Ireland no evidence is given. The
fairies there, as elsewhere, haunt " raths and
souterrains. " They occupy Neolithic megalithic

structures. The photographs, plans, and descrip-

tions of some fairy souterrains give the work
special value. One recognises the invariably

oriented creepway. Only on one plan the north

point is marked, that of Knockdhu (p. 30). If

the true north is given, the cove, which is 87 ft.

long, is oriented 70° N.W.-S.E. The entrance

is south-east; and assuming a sky-line elevation

of one degree, the star .\ntares is indicated about

1700 B.C., a date by no means late for a Neo-
lithic culture in the north of Ireland.

There is some evidence to show " that Palaeo-

lithic man lived and worked in Ireland " (pp. 99-
100). "It is difficult to exterminate a people, and

they could not be driven further west "
(p. 104).

One may add that the pigmy of folklore is much
more ancient than the Irish Neolithic men. In

the case of Ireland, however, what may be said

with tolerable certainty is that the fairies are the

Neolithic builders, and the case is well stated in

a quoted statement of the late Mr. John Gray.

"The stature of these primitive Danes and Pechts

is five feet three inches, and they must have

looked very small men to the later Teutonic in-

vaders of an average stature of five feet eight

and a half inches "
(p. 102). The souterrains of

.\rdtole and Maghera are 5 ft. 3 in. high.

John Griffith.

Chemistry : Inorganic and Organic, with Experi-

ments. By C. L. Bloxam. Tenth edition, Re-

written and Revised by A. G. Bloxam and

Dr. S. J. Lewis. Pp. xii-t-878. (London.

J. and A. Churchill, 1913.) Price 21s. net.

The first edition of this well-known treatise ap-

f>eared in 1867, and consisted of 630 pages which,

as the preface of the present issue points out,

sufficed to give a fuller account of the science

of chemistry than the tenth edition can pretend

to offer. The development of physical chemistry

has rendered necessary a recasting of the first

portion of the book. The periodic classification
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is followed more closely than in previous editions,

and the inorganic portion of the volume rather

than the organic has been developed in accord-

ance with the increased attention which, the

editors say, has been directed to inorganic

chemistry of late years. Precise details from

original memoirs, outside the scope of the

ordinary text-book, have been included and will

increase the value of the work for more advanced

students.

LETTERS TO THE EDITOR.

^The Editor does not hold himself responsible for
"

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

Distance of the Visible Horizon.

The subject of terrestrial refraction and its effect

on the distance of the visible horizon, about which Mr.

Backhouse inquires in Nature of September 25, is

very fully discussed in the second volume of Jordan's
" Handbuch der \'ermessungskunde." The formula

there proved is

where a= distance of visible horizon.

r = earth's radius.

)e = coefficient of refraction (mean value 013).

?t = height of observer.

This formula reduces to

Distance in statute mi!es= i-3i2v''height in feet.

The subject is also discussed in Gillespie's "Higher
Surveying," where, using a slightly different co-

efficient of refraction, the formula arrived at is very

nearly the same, viz. :

—

Distance in statute miles= i-3i7*/height in feet.

It is easy to construct a table from either of these

formulae which will give the distance of the visible

horizon at any height under average atmospheric con-

ditions.

The method of reducing trigonometric heights de-

scribed by Capt. Tizard, where the refraction-angle is

taken at 5" for each nautical mile of distance, is

equivalent to using a refraction-coefficient of 018 in

place of Jordan's 0-13. My own experience in the

Red Sea and Gulf of Suez is that Jordan's value is

tolerably correct near midday in winter and spring

;

this would imply that 4" per nautical mile of distance

is a nearer value than Capt. Tizard's 5" under those

conditions, and as a matter of fact the substitution of

the lesser value leads to a rather better agreement for

the height of Jebel Hooswah than that shown in

Capt. Tizard's table.

Abnormalities of refraction, such as Capt. Tizard

notes, are tolerably frequent over tropical seas, and
one naturally avoids making measurements of altitude

when the conditions are palpably abnormal. The
variation of 18° in the altitude of the horizon in the

Arctic regions, quoted by Capt. Tizard, is doubtless

a misprint for 18' or 18" ; but in any case such a figure

is meaningless unless the height of the observation-

point is given.

It is not temperature per se which affects refraction,

so much as the vertical temperature-gradient in the

air ; this varies very rapidly in the early morning
hours, but becomes more steady about noon. I have
found that at fair altitudes the refraction is in general
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wonderfullv constant in the middle of the day, say

between 11.30 a.m. and 3 p.m.; and by restricting

observations for level to this tihie of the day I have

obtained verv much more concordant results than those

quoted bv Capt. Tizard. If the object is only visible

in the e'arlv morning or late evening, an evenmg

observation 'is much to be preferred to a morning one.

The table given by Capt. Tizard is liable to give an

exaggerated impression of the range of refraction.

The differences of height found for the same point

by his various observations probably depend not so

much on variations in refraction, as on the roughness

of the angular observations; in all cases except two,

his depression-angles are only given to minutes, and

a minute of arc at a distance of fifty-eight nautical

miles subtends more than 100 ft. It is easy nowadays

to measure the vertical angles well within 5' of the

truth, using only a 6-in. micrometer-theodolite ; but

perhaps in 1871 the instruments available were of a

less accurate nature, and one must not be too critical

of the results obtained. I would, however, venture

to point out that it is incorrect to take the arithmetic

mean of the heights from a number of observations

at different distances when the least certain factor in

the height (the correction to the height due to refrac-

tion) varies as the square of the distance; and it is

scarcely scientific to correct for refraction to single

seconds when the observations themselves are only

taken to the nearest minute, or to calculate heights

to four significant figures from distances given only

to three.
' John Ball.

Survey Department, Cairo, October 2.

WrrH reference to the remarks of Dr. John Ball, I

am much obliged to him for directing my attention

to Jordan's "Handbuch der Vermessungskunde " and

Gillespie's " Higher Surveying," two works with which

1 was previously unacquainted.

The coeflicien't for refraction given by Jordan is the

mean of a number of results by different observers in

different countries, the originals varying from 0105 to

0167.
These results show that the refraction is a very

vajiable quantity, and that the results inland are

different from those near the sea. In Gillespie's work

he shows how the refraction varies at different hours

in the dav on the coast of California (a) from a height

of 57 tnetres, and (b) from a height of 1173 metres,

being least near noon, and greatest in the morning
and evening. From the height of 57 metres the

coefficient varied from 014 to 010, whilst from the

height of 1173 metres it varied from 000 to 006.

Gillespie piablishes curves showing the results ob-

tained. But he points out that the refraction is a very

variable quantity, and it is doubtful whether the same
curves would be obtained at all seasons at the same
place. These are the very observations that are re-

quired.

It is quite true, as Dr. Ball points out, that if at

Jebel Hooswah a refraction of 4 seconds instead of 5

per mile was used the results would be in closer

accordance, but he docs not appear to have seen that

if a refraction of 6 seconds instead of 5 per mile was
used for the Jebel Serbal observations they would be

still more in accordance with each other. Therefore

on different days and from different heights the results

in the one case would be closer if the coefficient for

refraction was decreased, and in the other if it was
increased. .Vbnormal refractions are more common in

high than in low latitudes; the greatest I have seen

personally was in the Baltic Sea.

With reference to Dr. Ball's observations on the

table given by me 1 reply as follows :

—
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(i) The observations were obtained by a 5-in. theo-
dolite reading to 30" of arc.

(2) That the results given from angles of depression
from Jcbel Serbal to points nearly 180° apart show
(a) that the theodolite was in perfect adjustment, and
that the height obtained from a distance of fifty-eight
miles on the north side differed only 116 ft. from the
bright obtained at a distance of 249 miles on the
^outh side.

(3) -Although observations obtained with imperfect
instruments—and what instrument is perfect?—may
give results not perfectly accurate, I cannot admit that
the corrections applied should not be as accurate as
they can be.

(4) Dr. Ball is correct in stating that a distance of
fifty-eight miles an error of one minute in the angle
of depression means a difference of about 100 ft. in
the result.

(s) He is also correct in his surmise that the varia-
tion in altitude of the horizon in the Arctic should be
18 minutes and not 18 degrees. This is a printer's
error. T. H. Tizard.

The Piltdown Skull and Brain Cast.

The -excellent figure of the Piltdown brain cast
which accompanied Prof. Elliot Smith's last letter
(Nature, November 13, p. 318) brings out clearlv
the differences which separate him and me. His
figure represents a brain with appro.\imatelv svm-
metrical right and left hemispheres, so far as tliese
are viewed from the hinder or occipital aspect. If,
then, the anatomical parts occupy corresponding posi-
tions on the two sides, he has solved the problem of
how to reconstruct the Piltdown skull so as to obtain
a considerably smaller brain than I had postulated.
I have made a tracing of his reconstruction in order
to fill in with some details the exact relationship
of parts represented by his drawing. It will be seen
he has obtained symmetry bv the most simple means.
In the original brain cast the right hemisphere of the
bram measured only 555 cubic centimetres, the left
half 645 c.c.

; this difference of 90 c.c. referred only
to the hinder part of each hemisphere. In Prof.
Elliot Smith's reconstruction the hemispheres have
been balanced by moving the left hemisphere towards
or beyond the middle line and enlarging tlie left
hemisphere. The middle line which Prof. Elliot
Smith has selected is exactly that used bv Dr. Smith
Woodward in the reconstruction of the skull, not that
which he employed when building up the brain cast;
in bailding up the brain he employed another middle-
line altogether.

In the accompanying tracing of Prof. Elliot Smith's
II construction I have indicated the longitudinal blood
-inus which sweeps widelv (10 mm.) to the right as
It passes between the occipital poles of the "brain.
Ihe left pole exceeds the right to a degree which is
seldom seen in even the highest forms of modern
human brains. Seven years ago Prof. Elliot Smith
published a short paper (Anat. Anz., 1907, vol. xxx.,
P: 574). which is justly regarded as authoritative. He
directed attention to the preponderance of the left
occipital pole of the brain, and attributed that pre-
ponderance to the specialisation of the right hand-
only the slightest degree of asymmetry is observable
in anthropoid apes. Indeed, at that time Prof. Elliot
Smith definitely stated that he regarded symmetry of
the occipital poles—in mv opinion an absolutely 'just
deduction—as a simian character. He will, therefore
if he retains the present reconstruction, have tO;-nodifv
to some extent the opinion he has expressed of the
brain of Piltdown man—that it is "the most primi-
tive and simian brain yet recorded." .Vs regards the
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asymmetry of the occipital poles, it is, in my opinion,
ultra-modern.

Prof. Elliot Smith has frankly stated that his recon-
struction is not, in the strict sense of the word, a
cranial cast—a cast taken from the interior of a
reconstructed skull ; it is a reconstruction built up as
the original brain cast must have been—from impres-
sions taken from the inner or cerebral aspect o.f the
cranial bones. To test such a brain reconstruction

SO

tlie actual fragments of the skull must be placed over
the corresponding parts of the brain cast. When that
is done it is at once seen that in securing a symmetry
of the brain hemispheres the corresponding parts of
I he skull are thrown somewhat out of pos'ition. On
the tracing of the reconstruction (Fig. i) I have
drawn a line, x—y, across corresponding angles of the
parietal bones. That of the right side is a centimetre
higher than on the left; on the right side the lamb-

FlG. 2.—Tracing of ihe right fragment of the parietal (Piltaown) fragment
(broken line) superimposed on the right bone (coniinuous line). (Half nat.

size.)

doid suture passes outside the 50 mm. vertical line;
on the left it stops short of that line.

It may be questioned if the hinder, lower angle of
the parietal bones do correspond. That was the
very first point I set out to determine when I

found there was such a discrepancy between the
size of the Piltdown cranial fragnients and the
brain capacity which Dr. Smith Woodward had
ascribed to this earliest known form of man. That
is the first step which has to be taken. In Fig. 2
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I give drawings representing the corresponding
parts of lliese two bones. The determination
is not difTicult ; in each bone, enough of the lower
border is preserved to guide one with certainty to the

identification of right a.id left parts. In both sides

ihe lower hinder angle of the parietal bone is broken
away, but although not fractured in e.xactly the same
manner, the lowest point in both cases may be taken
as in strict correspondence. In this reconstruction

then the lower border of the right parietal occupies a

position nearly half an inch higher on the right than
on the left side. I think that discrepancy must be
due to an error in reconstruction.

I have not entered into a discussion on the mark-
ings which indicate the middle line of the skull for

this reason. \ very considerable experience in attempt-
ing to reconstruct ancient and modern skulls from
fragments has convinced mc that if a wrong bearing
is taken— if one misidentifies any point in the middle
line—unless it be a very slight error, that misidentifi-

cation will find the reconstructor out, and his task
will bo brought to a halt by the development of a
degree of asymmetry. If, on the other hand, points

are rightly recognised—often it has to be by repeated
experiment—then the parts fit easily together, pro-

vided there is a sufficiency of them, and in the case
of Piltdown there is an ample sufficiency. I look
upon the problem of rightly reconstructing a skull

as similar to that of replacing the fragments of a
broken vase of symmetrical design. Given the frag-
ments of the greater part of one half and .a part of
the other, there cannot be two reconstructions. All

the parts may be got together except one fragment.
The remaining fragment is evidence that the task has
not been acconiplishcd. I know very well that my
friend Prof. Elliot Smith is searching for a true
representation of the brain-state of the very earliest

human form that can claim any direct relationship to

modern men ; I hope I may claim the same spirit for

myself. I also admit that he has gone a considerable
way towards what, in m)' opinion, must have been the
original form. The points on which we disagree are
now apparent, and I am content, having had an
opportunity of presenting my case, to leave the final

decision to the future. Arthi'r Keith.
Royal College of Surgeons, W.C.

Work of Natural Forces in Relation te Time.

In the notice of the " Origin and Antiquity of
Man " (Nature. October 9), the remark that I have
"returned to the manner of thinking which was preva-
lent before the days of Lyell " calls for some comment.
It would be nearer correct to say that I have adopted
the manner of thinking occasioned by the facts which
have come to light since Lyell's day, and which may
be succinctly described as that of regarding nature,
not as a "uniformity," but an "evolution." Lyell's

habit of regarding nature as a progression by infini-

tesimal steps has been corrected by later observations
which reveal, at times certainh', a much more rapid
rate of progress than he and his followers have been
wont to admit. Lyell certainly failed to appreciate
the activity even of the present forces of nature.

For example, in 1842, after a cursory examination
of Niagara Falls, he put forth the estimate that their

recession could not have amounted to more than one
foot a year, and probably one foot in three years,
thus making the age of the cataract at least 35,000
years, and probably 100,000. But at his suggestion
Dr. John Hall made a trigonometrical survev of the
front of the falls ard set up monuments so that the
rate could be evcntuallv determined by actual measure-
ments. .After seventy years, surveys show that the
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falls have receded, during the entire period, at a rate

of about five feet a year.

.'\gain, Darwin, adopting .Sir Charles Lyell's

methods in the first edition of his "Origin of Species,"

estimated that the erosion of the Wealdcn deposits in

England required the work of 306,662,400 years, which
he called "a mere trifle of geological time." But on
having his attention directed to the activity of sub-

aerial erosive agencies acting over the entire surface
at all times, concerning which a great mass of

evidence had recently been gathered, he confessed in

a second edition that he had made a rash statement,
and in subsequent editions withdrew it entirely. The
facts accumulated concerning the activity of present

\
eroding forces show that instead of the immense period

! originally assumed by Darwin, the whole removal of

the Wealden strata would be accomplished in a few
million years.

But it is in respect to the rapidity of glacial move-
ments that the slow rates assumed by Lyell and his

followers are pre-eminently misleading. Those whose
studies of glaciers have been limited mainly to the

.\lps, have not readily appreciated the facts concern-

ing the movement of glaciers in North America. For
example, it was in 1886 that I made the first extended
observations upon the great Muir Glacier in Alaska.
This glacier presented a water front one mile in

width, rising 300 ft. above the water, and descending
700 ft. below the water. From examination of

various lines of evidence I was able to show that,

when Vancouver surveyed the region 100 years before,

the Muir Glacier with various others coming in to

Glacier Bay had united to project the ice twenty miles

farther south, with a thickness of two or three

thousand feet. The correctness of this inference has
been abundantly corroborated by subsequent observers.

But now conies the confirmatory evidence in the

fact that the Muir Glacier has receded seven miles

and a half in the twenty-five years that have elapsed

since my first observations. Moreover, the ablation

from the surface has been such as to lower it 700 ft.

In short, we have here from actual observation in a
glacial field larger than that of the Alps, evidence

of greater changes in twenty-five years than some of

those for which Prof. Penck has demanded many
thousand years.

The word uniformity as applied to the action of

natural forces, both in geology and biology, is un-
fortunate and misleading. There is, indeed, con-
tinuity. But this permits varying rates of movement
according to evolutionary laws, so that, as Huxley
observed, all that Darwin had to do to adjust his

theory to the recent moderate estimates of geological

time was to assume a more rapid rate of variation.

Neither need the Darwinian be afraid of recognising
paroxysms in nature, since they naturally follow the

slow accumulations of strain which finally culminate
in some sort of fracture or interruption of the ordinary
course of events. I am not a pre-Lyellian, but a

post-Lyellian. G. Frederick Wright.
Oberlin, Ohio, October 23.

The United States Territory of Hawaii.

Dr. J. Stanley Gardiner, in his appreciative notice

of " Fauna Hawaiiensis," in Nature of September 25,
just received, has used a name against which I must
enter protest. I thought it a possible misprint, but
it appears several times as Hawaiia.
We shall probably have to bear Cook's name, Sand-

wich Islands, from our conservative English friends

for some years longer, although the Hawaiian king-
dom was independent many years, and never officially

used that name, although having diplomatic and com-
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niercial agents in England as elsewhere. Its suc-

<c>;sor, the United States territory of Hawaii, now
administers the affairs of the late kingdom. Neither

Icingdom nor republican territory has ever sanctioned

Nuch a barbarous name as your reviewer gives

—

I lawaiia.
Wm. T. Brigham.

Berniro I'auahi Bishop Museum, Honolulu, H.I.,

October 24.

I'he lirst article in the "Fauna Hawaiiensis " is

iititled " Introduction, being a Review of the Land-
r luna of Hawaiia." Dr. Brigham's quarrel is hence
ith the writer of that article, and with the editor

the fauna, not with me. I should have expected
Hawaiia" to meet with his approval as against
? rather cumbrous title, "United States Territory

Hawaii," a title taken from the name of the
:,'cst island. The islands from Niihau to Hawaii
!nd on an isolated plateau in the ocean, and reprc-

iit a geographical group; the name "Hawaiia," I

consider, may quite usefully be applied to them. .V

name will also have to be adopted for the islands

between Nihoa and Lisiansky, which form a similar
group ; these I frequently find in maps included in

the Hawaiian Islands.

Presumably the aboriginal inhabitants had no name
for the islands in question, as they knew no other
lands, and certainly the Spanish navigators estab-
lished no name for them. Cook's name, " Sandwich
Islands," dates from 1778, and clearlv has prioritv, a
fact which should appeal to American— I hope Dr.
Brigham will pardon this incorrect adjective being
.ipplied to his countrymen—biologists.

J. SuNLEV Gardiner.
November 14.

IXTKRXATIONAL COXFEREKCE ON THE
STRUCTURE OF MATTER.

'THE first International Conference in Brussels
-» on the Theory of Radiation in 191 1 (see

N.ATUKE, vol. Ixxxviii., p. 82) owed its inception to

yir. Ernest Solvay, and proved a great success.

Shortly afterwards, Mr. Solvay g'enerously gave
the sum of one million francs to form an Inter-

national Physical Institute (Nature, vol. xc,

P- 545)' Pf""' of '^''c proceeds to be devoted to

assistance of researches in physics and chemistry,

and part to defray the expenditure of an occa-
sional scientific conference Ijetween men of all

nations to discuss scientific problems of special

interest. In pursuance of this aim the second
International Conference or Conseil International

de Physique Solvay, was held in Brussels this year

on October 27-31, under the able presidency of

Prof. Lorentz. On this occasion the general sub-

jects of discussion were confined to the structure

of the atom, the structure of crystals, and the

molecular theory of solid bodies.

Reports were presented by the following :—The
structure of the atom. Sir J- J. Thomson; Interc-

ferenzerscheinungen an Rontgenstrahlen hervor-

gerufen durch das Raumgitter der Kristalle, Prof.

Laue ; the relation between crystalline structure

and chemical constitution, W. Barlow and Prof.

Pope ; some considerations on the structure of

crystals, Prof. Brillouin ; and Molekulartheorie de-

Fcsten Korper, Prof. Gruneisen.
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.Vmong those present at the meeting were Prof.
Lorentz, Kamerlingh Onnes, Sir J. J. Thomson,
Barlow, Pope, Jeans, Bragg, Rutherford, Mme.
Curie, Gouy, Brillouin, Langevin, Voigt, War-
burg, Nernst, Rubens, \\ien, Einstein, Laue.
Sommerfeld, Gruneisen, Weiss, Knudsen,
Hasenohrl, Wood, Goldschmidt, Verschaffelt,
Lindemann, and De Broglie.

.\n interesting and vigorous discussion followed
on all the papers presented to the congress.
.Special interest was taken in the report of Laue
on the interference phenomena observed in crystals
with .\-rays. A valuable contribution was made
by Prof. Bragg on selective reflection of .x-ravs

by crystals, and on the information afforded bv
this new method of research on crystalline

structure. The report of Mr. Barlow aiid Prof.
Pope on the relation between crystalline structure
and chemical constitution was illustrated bv a

number of models, and was followed with much
interest. .-V report on the papers and discussions
at the Conference will be published as promptlv
as possible.

The arrangemenls for the meeting, which was
successful in every way, were admirably made by
Dr. Goldschmidt. All the members stayed at the
same hotel, and thus were afforded the best of
opportunities for social intercourse and for the
interchange of views on scientific questions.
During the meeting, the members were verv hos-
pitably entertained h\ Mr. Solvay and Dr. Gold-
schmidt, while a visit was made to the splendid
private wireless station of the latter, which is one
of the largest in the world, capable of transmitting
messages to the Congo and Burmah.
The committee of the International Physical

Institute, who were present at the conference, held
meetings to consider the applications for grants
in aid of research, made ixjssible by the sum set
aside for this purpose by Mr. Solvay at the founda-
tion of the institute.

It was arranged that the next meeting of the
Conseil de Physique should be held in three years'
time at Brussels, when there will be a new pro-
gramme of subjects for discussion. In order to
extend the scope of the congress, and to make i'

as representative as possible, it has been arranged
thnt the original members will retire automaticallv
at intervals, while their place will be taken bv
new members, who will be speciallv invited to take
part in discussion of definite scientific topics.

E. Rutherford.

ALFRED RUSSEL WALLACE.
T HE last link w'ith the great evolutionary
^ writers of the mid-nineteenth century—the
men who transformed the thought of the world

—

is broken. How can I best speak of the long,
happy, hard-working, many-sided life that has
just come to a close? The history of Wallace's
contributions to .science and the details of his
career have been long known, and are now re-
written and epitomised in the Press of the world.
I propose to speak of the man himself as he was
revealed to his friends.
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I first saw Wallace about twenty-five years ago,

introduced by a dear common friend and fellow-

worker at the problems of evolution. We were on
a short walking-tour, and our road lay through
(iodalming, where Wallace was then living. From
ihat time I have been happy in his friendship and
liis kind encouragement and help.

Wallace possessed, like Charles Darwin, a

charming personality. He was tall, with a magni-
ficent head, a strong, clear, and pleasant voice, a

licarty laugh, a keen sense of humour, an intense

and vivid interest in the most varied subjects.

Hut the central secret of his personal magnetism
lay in his wide and unselfish sympathy.

It might be thought by those who did not know
Wallace that the noble generosity which will

always stand as an example before the world was
something special—called forth by the illustrious

man with whom he was brought into contact.

'I'liis would be a great mistake. Wallace's atti-

tude was characteristic, and remained character-

istic to the end of his life.

.'V keen young naturalist in the north of Eng-
land, taking part in an excursion to the New
I'orest, h.id called on Wallace and confided to him
the dream of his life—a first-hand knowledge of

tropical nature. When I visited Old Orchard in

the summer of 1903, I found that Wallace was
intently interested in two things : his garden, and
tlie means by which his young friend's dream
might best be realised. He then, and later on in

many a letter, eagerly discussed the most favour-

able localities, the scientific memoirs to be carried,

the ineans by which the journey could be under-
taken, the disposal of collections, and every cir-

cumstance that would be likely lo affect the

success of the expedition. The subject was re-

ferred to in seventeen letters to the present
writer : it formed the sole topic of some of them.
It was a grand and inspiring thing to see this

great man identifying himself heart and soul

with the interests of one—till then a stranger

—

in whom he recognised the passionate longings of
his own youth. By the force of sympathy he
re-lived in the life of another the splendid years
of early manhood.

In 1S89, when the degree of D.C.L. was con-
ferred upon him, \Vallace sta3'ed with us, and I

was anxious to show him something of Oxford;
but, with all that there is to be seen, one subject
alone absorbed the whole of his interest. He was
intensely anxious to find the rooms where Grant
Allen had lived. He had received from Grant
.'Vllen's father a manuscript poem giving a picture
of the ancient city dimly seen at midnight from
an undergraduate's rooms. With the help of
Grant Allen's college friends we were able to visit

every house in which he had lived, but were
forced to conclude that the poem was written in

the rooms of a friend or from an imaginary point
of view.

Of Wallace's energy and love of work much
might be written. About ten years ago, at the
age of eighty, he moved from Parkstone to Old
Orchard, Broadstone, having himself superin-
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tended the building of the house and the laying

out of the garden. In a letter written May 31,

1903, he speaks of "the charming 'lodge in the
wilderness '

1 have got here in which to end my
days on earth. I assure you I am enjoying it,

perhaps more than I should ever have done at an
earlier period." How entirely this happy antici-

pation was fuKilled is well shown by the follow-

ing words written M.-u'ch 13, 1911, when Wallace
was more than eighty-eight :

—

But what I am mainly at work (or at fiay) upon
now is my garden, and I have suddenly developed a
sad mania for .Alpine plants, more especially for my
old favourites, the genus Primula, which has re-

ceived such wonderful additions lately from the Ilima-
laj'as, but more particularly from N. China. My
resuscitated holiby is due to my having now, the very

first time in my life, a bit of ground really suitable

for them, combining shelter, good aspects, a moist
(even boggy in parts) subsoil, a moister atmosphere,
and a good and varied soil. The new Primulas in-

troduced by Veitch, Bees, and several others are
so grand and charming that I have raised some from
seed, and have applied for others (and for .Mpines
generally) to Kew, Edinburgh, Cambridge, and Dub-
lin Botanical Gardens, and have already got such a
fine lot of plants—about 20 species of Primulas and
150 of .Mpines generally—with promises of more, that

I am laying out a regular Alpine and bog garden, on a
quite small scale, buying stone and stone chippings

by the ton or truck-load, collecting sand and road
scrapings, protecting against rabbits, &c., which all

give me very interesting occupation, so filling up my
time and powers of work that I have little time or
energy for reading anything but newspapers, novels,

and ihe regular supply of scientific or political

periodicals.

And \\"allacc invoked for his friends the power
which brought youth and happiness to his old

age. "Many happy returns (and lots of work),"
were his birthday wishes to the writer in 1909.
With the love of work we must above all asso-

ciate the enthusiasm which Wallace put into all

that he did—the bright, boyish spirit which shone
in him as it did in Darwin. "I've enjoyed every
minute of the lime. Why, he has the spirit of a

boy of eighteen !
" was my daughter's comment

on an afternoon spent at Old Orchard in the

autumn of 1906. No youth gazing for the first

time on the wonders of nature in the tropics could
feel more enlhusi.ism than is expres.sed in Wal-
lace's words describing a visit to the Natural
History Museum on the morning after his Friday
evening lecture at the Royal Institution in

January, 1909 :

—

I had a delightful two hours at the museum on
Saturday morning, as Mr. Rothschild brought from
Tring several of bis glass-bottomed drawers with his
finest New Guinea butterflies. They xverc a treat!

I never saw anything more lovely and interesting

!

The history of that Friday evening lecture

—

\^'allace's last appearance before the scientific

public—is given in the following passage, which
is of interest in many ways, and recalls especiall)'

the famous 1858 essay—thought out in two hours
and completed in three evenings. ^^'hen the

promise to the Royal Institution was made known,
I I addressed a friendlv remonstrance to Wallace
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for havings refused to lecture in Oxford. He
replied November 6, 1908 :

—

I am a believer in inspiration. All my best ideas

have come to me suddenly. I had quite determined to

decline this one [invitation] when, lying- on my couch,

an idea suddenly came to me ! I saw that the sub-

iect had never been treated from that point of view

—

1 felt that I could and should like so to treat it, and
that it would suit the audience and do gooa. So I

accepted. I hope I shall be able to do it justice.

The late Aubrey Moore, in a remarkable ad-

dress delivered thirty years ago to the Church
Congress in Reading—an address noticed in the

columns of Nature—spoke with disparagement of

a mind " built like a modern ironclad in water-

tight compartments." But the criticism does not

apply when the sliding doors are kept in good
working order by constant use.

Wallace was keenly interested in many subjects

—psychical, political, and economic—that would
not attract the majority of the readers of Nature.
With those who met him in the field of biological

and especially of evolutionary inquiry, the whole
of the intercourse was filled to overflowing with
the give-and-take of friendly discussion. The
opportunities that came all too rarely would have
been wasted in argument over fundamental differ-

ences or in the vain attempt to reconcile divergent
tastes. All such subjects were therefore shut out.

" I am still very busy," he wrote, February 23,

1903, " and all the time I can spare from the garden
I give to a new book I am writing—a kind of pot-

boiler—though one that I am immcnicZy interested in,

but that you will not care about."

Many will doubtless be inclined to think, with
the writer of the article last week (Nature, p.

322), that Wallace's views on Mendelism were a
product of the intellectual rigidity of old age.

The facts here brought forward, to which numbers
more might have been added, prove, however,
that he retained his vitality and elasticity and
keenness to a degree that was perfectly marvel-
lous. With regard to Mendelism, he felt, as many
far younger men feel, that it is both interesting

and important, but that from the first it has been
put in a wrong light, and erroneously used as a
weapon of attack upon other subjects to which
it is not in any way antagonistic.

His attitude towards "Mutation" was different;

for here he knew that all the essential facts had
been long pondered over by a greater mind than
that of any living naturalist. Thus he wrote,
July 27, 1907 :

—

Mutation as a theory is absolutely nothing new

—

only the assertion that new species originate ahvays
in sports—for which the evidence adduced is the most
meagre and inconclusive of any ever set forth with
such pretentious claims

!

And again on March i, 1909, he used words
with which a firm believer in natural selection
as the motive cause of evolution may fitly con-
clude :—

I have no doubt, however, it will all come right
in the end—though the end may be far off, and in
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the meantime we must simply go on, and show, at
every opportunity, that Darwinism actually does ex-
plain whole fields of phenomena that they [Muta-
tionists] do not even attempt to deal with, or even to
approach. E. B. P.

DR. S. J. P. THEARLE.

DR. .S. J. P. THEARLE, whose death is an-
nounced, was born in the year 1846, and

was thus at the time of his death sixty-seven years
of age. He was born in Portsmouth, and entered
as an apprentice at Uevonport Dockyard in i860.

From this, as the result of competitive examina-
tion, he passed into the Royal .School of Naval
Architecture, South Kensington, in the year 1865,
and after three years' study was graduated as a
Fellow of the Royal School. He spent eight years
in government service as a naval constructor, and
then resigned his apf)ointment to become surveyor
to Lloyd's Register, in which Society he ultimately
rose in the year 1909, after passing several stages,
to the position of chief ship surveyor on the
retirement of Mr. H. J. Cornish.
One of his most notable achievements was the

preparation of several text-books on naval archi-

tecture, which became standard books for students
for many years, and were so used by teachers in

the Science and Art evening classes. Many naval
architects feel themselves indebted to Dr. Thearle
for their earliest introduction to scientific ship-
building. These works not only dealt with
scientific naval architecture, but also practical
ship laying off and ship construction. As a sur-
veyor of Lloyd's Register, he was notable for the
independent action in connection with the ships
tmder his survey, while always at the same time
being loyal to his Society, and in the carrying out
of its rules. His promotion to the senior posi-
tion in his society was hailed as an excellent
appointment, and a merited recognition of his life

wfor'k.

Latterly the calls upon his time had been ex-
ceedingly onerous; he having been appointed on
the committee formed to investigate subdivision
of ships, under the presidency of Sir Archibald
Denny, and on the committee created by the
Government to investigate the question of suitable
load lines for steamers, on both of which commit-
tees he proved himself a most active and useful
member. Apart from this, he was in frequent
request as a representative of his society. He was
also on the Board of Trade Advisory Committee,
which since the loss of the Titanic has been in more
or less constant session.

Dr. Thearle had thus been for the last forty-five
years closely identified as an individual and as an
official with the progress made in naval architec-
ture, and his contribution to that advance as an
official and as a scientific naval architect have
been of no mean order. Probably his best-known
work during the last years was the reorganisa-
tion of Lloyd's rules for the construction of ships,
bringing them up to their present position, in
which they are abreast of the latest advances in
scientific naval architecture.
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NOTES.
I'liE following is a list of those lo whom the Royal

Society has this year awarded medals. The awards

of the Royal medals have received the King's

approval :—The Copley medal to Sir Ray Lankcstcr,

oil the ground of the high scientific value of the

researches in zoology carried out by bim, and of the

researches inspired and suggested by him and carried

out by his pupils. .\ Royal medal to Prof. H. B.

Dixon, F.R.S., for his researches in physical chem-

istry, especially in (onnection with explosions in

gases. A Royal medal to Prof. E. H. Starling,

F.R.S., for his contributions lo the advancement of

physiology. The Davy medal to Prof. R. Meldola,

F.R.S., for his work in synlhftic chemistry. The
Hughes medal to Dr. .Mexander Graham Bell, on the

ground of his share in the invention of the telephone

and more especially the construction of the telephone

receiver. The Svlvrst.r medal to Dr. J. W. L.

("Ilaisher, F.R.S.. for his mathematical researchi^s.

Proi'. J. N. L.wc.i.KY, F.R.S., professor of physio-

logy in the University of Cambridge, ha.s been elected

a corresponding nT^mbcr of the .\cadcmy of Sciences

at Munich.

Thk Mary Kingslcy medal of the Liverpool School

of Tropical Medicine was presented on November 14

to Prof. F. \ . Theobald, \'ic"-Principal and zoologist

of the Soutli-Eastcrn .\gri<iiltural College, Wye.

We regret to see the annoimc'ement of the death

on November 10, at sixty-four years of age, of Colonel

.St. George C. Gore, R.E., Surveyor-General of India

in the years i89()-i904.

We notice with regret the deatli, at iifty-six j'cars

of age, of Mr. A. J. Wallis, fellow and bursar of

Corpus Christi College, Cambridge. Mr. Wallis was
bracketed fourth wrangler in the tripos of 1879, and
was also bracketed equal with Prof. M. J. M. Hill,

now of University College, London, for the Smith's

l)rizes in that year.

The dcatli is announced of Dr. R. L. Howies, at

seventy-nine years of age. Dr. Bowles was a fellow

of the Royal Society of Medicine, and was for some
time president of the south-eastern branch of the

British Medical .Association. He was the author of

a number of papers, including the article " Stertor

"

in "Quain's Dictionary of Medicine," and articles on
the treatment of certain diseases of tlie heart at Bad
Nauheim, the influence of light on the skin, and other

subjects.

Till-; moiuUed heatl of an Indian rliiuMceros (Rh'mo-
ci'CD.v i(iiiioc)i/,v), shot in the Ncpalose Tarai by the King
in U)ii, and presented by his .Majesty, has been placed
on exhibition in the corridor leading lo the upper
mammal gallery, in the Natural History iMuseum,
South Kensington. This trophy, which has been
mounted by-Messrs. Rowland W'ard, Ltd., is in juxta-
position to the Nepalese tiger presented by the King
seme month ago, and faces Ihe Hume bequest of
Indian big-game heads.
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The authorities of the Natural History Museum,
South Kensington, have in preparation an exhibition

of a repreiientative series of specimens selected from
the collections made by the Scott Antarctic Expedi-

tion. The specimens, chiefly marine invertebrates,

have been selected by Mr. D. G. Lillie, a member of

the scientific staff on board the Terra Sova, who is

engaged at present in sorting out the collections

preparatory to their being sent to specialists to be

worked out and described in the monumental report

on the scientific results of the expedition, Ihe publica-

tion of which has been undertaken bv the trustees

of the British Museum. The specimens, which are
being arranged for exhibition by Dr. W. G. Ride-
wood, form, of course, only a verv small portion of the

collections brought home by the Terra Nova, but ihev

will serve to show the public some of the more strik-

ing and interesting species obtained in southern

waters. Two cases in the central hall are being set

apart for the purpose.

A SEVERE earthquake is reported to have occurred at

Abancay, in Peru, on November 7. According to

the meagre accounts w-hich have reached this country

two hundred people w-ere killed and many villages

were destroyed, .\bancay lies about 250 miles east-

south-east of Lima, but, so far as known, it seems

to have been free from disastrous earthquakes in the

past. On November 13 another earthquake, the third

since Ihe beginning of October, occurred in the

isthmus of Panama, but again without causing any
damage to the canal structures.

The annual conversazione of the Selborne Society

will be held on November 21 in the theatre and halls

of the Civil Service Commission, Burlington Gardens

;

as usual, there w'ill be a large display of microscopes,

and in the hall devoted to general exhibits an effort

will be made to show by means of skins and feathers

how wild species of birds and mammals are being

saved from extinction by rearing them in captivity, as

in the case of the ostrich and the silver fox, by pro-

tecting them, and by using the products of truly

domesticated species in their place.

At the annivers.iry meeting of the Mineralogical

Society, held on November 11, the following officers

and members of council werg elected :

—

President,

Dr. A. E. H. Tutton, F.R.S. ; Vice-Presidents, Prof.

H. L. Bowman and Dr. A. Hutchinson ; Treasurer,

Sir William P. Beale, Bart., K.C., M.P. ; General

Secretary: Dr. G. T. Prior, F.R.S. ; Foreign Secre-

tary, Prof. W. W. Watts, F.R.S.; Kditof of the

Journal, Mr. L. J. Spencer; Members of Council,

Mr. W. Barlow, F.R.S., Mr. T. Crook, Sir Thomas
H. Holland, K.C.I.E., F.R.S., Dr. G. F. H. Smith,

Mr. F. H. Butler, Mr. J. P. De Castro, Mr. B. Kitto,

Prof. A. Liversidge, F.R.S., Dr. J. J. H. Teall,

F.R.S., Mr. F. N. A. Fleischmann, Mr. H. Hilton,

and Mr. A. Russell.

Mr. .Austen Ch.\mberlain presided at a meeting at

the London Chamber of Commerce on November 13

for the purpose of dissolving the subcommittee which

had been formed for the purpose of raising funds for

the London School of Tropical Medicine. The amount

of the fund to date is 71,444/., which, after deducting
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pcnscs, leaves a balance of 70,431/. available for

nil- purposes of the school. Mr. Otto Beit and tho

< lovernmcnt of the Federated Malay States each ron-

iributed 5000I., and Sir William Bennct allocated the

\\ andsworth bequest of 10,000/. to the fund for pur-

(Mi^es of research. After deducting- the last-named,

,;'ther with 15,000/. spent on new laboratories and
i\c\ and an endowment for certain beds for tropical

I -es (to be named the "Chamberlain Ward"), there

1 1 main 39,000/. to form an endowment for the general

purposes of the school.

The death is announced of Dr. W. J. Ansorge, the

will-known African e.\plorer and natural history col-

I' rtor, at Loanda, Angola, on October 31. Dr.

\nsorge was born in Bengal, in 1850, and educated
-ii Pembroke College, Cambridge. His collections,

u hich included mammals, birds, and fishes, were
\ I ry extensive, and obtained from such widely
sundered districts as Angola, Nigeria, Uganda, and
Hritish and German East Africa. A large proportion

<j| the collection of birds is in, Mr. Rothschild's

museum at Tring, but there is also a considerable

series in the British Museum, inclusive of 258 skins

from Benguela and Uganda, purchased in 1895-6. At
li ast one manmial

—

I.oplmromys ansorgei—bears the

ii.iine of the deceased collector, and in the first two
'lumes of the British Museum Catalogue of the

ircsh-water Fishes of Africa there are eight species

named in his honour. A few years ago he presented
I" the museum several skulls and horns of East

riian antelopes and rhinoceroses. Dr. Ansorge was
author of "Under the .African Sun," published

... 1899.

The annual Hu.xley Memorial Lecture of the Royal
Anthropological Institute was delivered on November
14 by Prof. W. J. Sollas, upon the subject of Paviland
Cave. The Cave of Paviland, which opens on tho
face of a steep limestone cave about a mile east of
Rbossili, on the coast of Gower (Wales), provided
An almost ideal hunting lodge to Pateolilhic man.
The discovery by Buckland, in the kitchen midden
which forms its floor, of a painted skeleton long
known as the " Red Lady," rendered it famous.
Recent investigation has shown that this skeleton is

the remains of a man ^belonging to the tall Cr6-
Magnon race, which occupied the greater part of
habitable Europe in the .Aurignacian age (Upper
Palaeolithic). The bone of the animals, most of
them extinct, found in the cave are in agreement with
this conclusion. The associated implements are also
.Aurignacian. Paviland Cave is thus the most westerly
•outpost of the Cr6-Magnon race, and at the same
time the first -Aurignacian station yet discovered in
Britain.—.\t the conclusion of the lecture the presi-
dent presented Prof. Sollas with the Huxley memorial
medal for 1913.

A FEW months ago The Scientific American offered
prizes for the three best essays on the ten greatest
patentable inventions of the past twenty-five years.
The results were announced in the issue of our
contemporary for November i. No two competitors

!• < ted the same set of inventions. In fact, only one
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invention, that of wireless telegraphy, was conceded
unanimously to belong to the groupof the ten greatest.

The vote on aijroplanes was almost un.animous. But

beyond that there was no unanimity. The conditions

of the contest stated that greatness would be measured
in terms of practical success and general usefulness

to mankind; the competitors were limited to machines,

devices, and discoveries commercially introduced in

the last twenty-five years, and special emphasis was
laid on the fact that the inventions must be patent-

able, although not necessarily patented. A dozen

essays were afterwards picked out at random, and
these were found to contain forty different subj<'cts.

The list of these subjects was published, and readers

of The Scientific American were invited to vote upon
it The result shows that the vote was not unani-

mous even on wireless telegraphy. The following

twelve inventions secured the highest number of

votes, the number printed after each representing a

percentage of the votes given :—Wireless telegraphy,

97; aeroplane, 75; X-ray machine, 74; automobile,

66; motion pictures, 63; reinforced concrete, 37;
phonograph, 37 ; incandescent electric lamp, 35 ; steam
turbine, 34 ; electric car, 34 ; calculating machine, 33 ;

internal-combustion engine, 1,^.

.\ CONFERKNCE ot members of the Museums .Asso-

ciation and others interested in museum work wan
held at Warrington on October 30, on the invitation of

the committee of the Municipal Museum. Repre-
sentatives attended of the museums of Liverpool,

Manchester, Hull, Bolton, Salford, Leicester, Stoke-

on-Trent, and other towns. Mr. P. Entwistle (Liver-

Pool Museum) raised the question how far it was
allowable to go in the restoration of imperfect

specimens, maintaining the view, with which the

meeting generally agreed, that such restoration as
was required to give a clear impression of the forni

of the object was desirable, provided that the extent
of the restoration were obvious on close exarnination.

Dr. Tattersall (Manchester Museumi), in a paper oi,

museums and local collections, with the outlines of a
scheme for the compilation of a fauna of Lancashire,
said that the first duty of a provincial museum was to

collect and preserve specimens illustrating the natural
history of the surrounding district, and proposed that
an organisation should be formed to link up the
existing museums in Lancashire with the various
natural science societies, and specialists in various
zoological groups. The museums would receive the
specimens collected locally and forward them to

appointed centres, where they would be named and
recorded, and returned when dealt with to the same
museums for permanent preservation. A committee
was appointed, with Dr. Tattersall as convener, to

take preliminary steps to carry out the scheme. Mr.
Madeley (Warrington Museum) announced that it was
proposed, provided a sufficient number of mu-eums
agreed to subscribe, to prepare and distribute a series
of casts of, say twenty, typical British stone imple-
ments from the British Museum collections. The
selection would be made by Sir Hercules Read, who
had also kindly consented to prepare a description to
accompany the casts.
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Prof. A. Keith, in the November issue of Man,

describes two ancient crania found by the Rev. H.

Mason in an old deposit at Wanganui, New Zealand.

They belong to the Moriori race, now confined—

a

mere remnant—to the Chatham Islands. They in-

habited New Zealand before the arrival of the Maori,

and their crania differ in a remarkable degree from

those of the latter race. The Moriori skulls are

devoid of negroid characteristics, the stock to which

the Maori are more closely allied. The Moriori are

evidently related to some of the Polynesian and South

.\merican races; at least it is among these peoples

that we find cranial forms which are comparable with

them.

We have received from the Land Agents' .Society

a copy of the seventh annual report of the honorary

consulting biologist, in which Mr. W. E. CoUinge,

after referring to the spell of wet in 1912 as having

been favourable to animal pests and inimical to game-

birds, mentions some of the most serious cases of

damage by insects and other pests which occurred

during the year, with the best remedial measures for

such infestations.

In the October number of The American Naturalist

Prof. W. S. Anderson insists on the importance of

the study of the inheritance of coat-colour in horses.

"If," he remarks, "there is a law governing the

transmission of colour, may we not infer that a law

of somewhat like nature will govern the transmission

of the more essential qualities of the horse? If it

can be proved that colours are unit characters and

their inheritance obeys the Mendelian law of

dominants and recessives, I believe one very important

step will have been taken to solve the whole problem

of breeding horses." Very noteworthy is the fact

that when chestnut horses are mated with one another

the progeny all seem to inherit the (recessive) colour

of their parents, the recorded exceptions of one per

cent, being probably due to error.

In the current number of The Journal of Agricul-

tural Science (vol. v., part 4) Messrs. W. A. Davis

and A. J. Daish contribute a study of the methods of

estimation of carbohydrates, especially in plant ex-

tracts. Certain sources of error encountered in the.

estimation of sugars in plant extracts, particularly

of canersugar and maltose, are dealt with. A new

method of estimating maltose, based on the use of pure

cultures of maltase-free yeasts, such as Saccharomyces

marxiantis and S. cxiguus has been devised. This

is the only one available in such cases, as the ordinary

method, using dilute hydrochloric acid for the hydro-

lysis of maltose, leads to destruction of much laevulose

and to quite erroneous results. A scheme for the

analysis of the complex mixtures of sugars, namely

pentoses, dextrose, laevulose, cane-sugar, and maltose,

occurring in plant extracts is appended. Mr. Davis

also describes, in a separate paper, a simple labora-

tory apparatus for the continuous evaporation in vacuo

of large volumes of liquids, such as plant extracts,

which under the ordinary conditions froth badly and

thus present difficulties.
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The Journal of Economic Biology for September

contains a valuable " GeneraU Survey of the Insect

Fauna of the Soil," by Mr. A. E. Cameron, of the

department of agricultural zoology in the University

of Manchester. The researches described have been

carried out in the grounds at Fallowficld attached to

the economic laboratory, and from this small area a

wonderful amount of interesting information has been

i
obtained. The author gives a catalogue of more than

150 species of Apterygota, Coleoptera, Lepidoptera,

Diptera, and Hymenoptera found in the soil at least

during some stage of their life-history, together with

the depth and nature of their habitat and observations

on their food. He also discusses the effect exerted by

these terrestrial insects on the soil as regards moisture,

temperature, and ventilation—all factors of great cul-

tural importance. It is regrettable that this excellent

paper is disfigured by an abnormal number of mis-

prints, and we do not understand why the explanations

of some of the well-drawn figures of larvae are given

in German rather than in English.

The October number of The Journal of Genetics

(vol. iii.. No. 2) contains papers of very varied interest.

Prof. Punnett and Miss Pellew deal with gametic

reduplication ("coupling") in sweet-peas and peas.

Prof. Punnett gives evidence that when two dominant
factors are introduced into a double heterozygote

from different parents, the ratio of " repulsion " is

the same as that of the coupling found when they

are introduced from the same parent. When three

factors are concerned together, the ratios between any
two of them are modified, and he shows that the

modification appears to agree with Trow's hypothesis

of secondary reduplication. Mr. J. C. F. Frj'er gives

a preliminary account of Mendelian segregation in a

sexually dimorphic Phasmid, in which the females

differ in two pairs of characters
;
perhaps his most

interesting observation is that typical Mendelian

segregation may occur in parthenogenetic reproduc-

tion. Mr. E. N. Wentworth shows that strains of

Drosophila (Diptera) of very different fecundity may
arise by inbreeding from one pair, and suggests that

loss of fecundity on inbreeding may be due simply to

the segregation of such strains of low fertility. Pure
strains of high fertility showed no loss in eight gene-

rations of inbreeding. Mr. C. Todd gives a lucid

account of haemolytic tests, showing that not only

phylogenetic relationship may be tested in this way,

but also that each individual has characteristic blood-

corpuscles, the fate of which, when injected into

another individual, can be foMowed. He gives indica-

tions of the hereditary transmission of these individual

blood-characters. Mr. C. J. Bond shows that after

apparently complete removal of the testicular tissue of

birds, a full-sized testis may be regenerated,' and
suggests that the proportions of gametes bearing

different hereditary characters may differ in the re-

generated testis from those existing in the normal

testis.

An important investigation, entitled "Cloud and
Sunshine of the Mediterranean Region." by Mr. J.

Friedemann forms Part 2, vol. xxxv. , of Archiv der

Deutschen Sccivarte. The area dealt with extends to
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niaiiv parts beyond the Mediterranean district, and

includes data from no fewer than twelve meteorological

services. Many of the observations have been already

published in widely scattered volumes ; one of the

morits of the present discussion is the bringing

together of the separate data. The monthly,

seasonal, and yearly distributions of the elements in

question are shown in great detail ; to obtain a

satisfactory idea of these it will be necessary to refer

to the original paper, which is accompanied by

numerous tables and several coloured charts. One
of the diagrams, however, consists of isopleths show-

iiig the variation of the yearly range of the amount

of cloud on both sides of a line from Little St. Bernard

to Beni Suef (Egypt). From this may be seen, inter

alia, the peculiarities of the range at alpine stations,

the rather cloudy condition of the Apennines, the

decrease to the south-east, the small amount on the

west of Greece, especially in summer, and the great

differences in the y^igean Sea. A large part of this

l.iborious work was prepared by the late Mr. F.

Zillmann at the instigation of Prof. Parts'ch.

The October number of the Journal of the Institu-

tion of Electrical Engineers is devoted almost e.xclu-

sively to the subject of electric traction. At the joint

meeting of the Institution and the Socidt^ Inter-

nationale dcs Electriciens, held in Paris in May, the

question of the electrification of existing railways was
widely discussed, and it seems evident that the

problem is no longer a technical one but is now purely

financial. The difficulties of construction and main-

tenance have been overcome, and direct-current and
single and three-phase systems are all now in opera-

tion. While each of these three systems claims to be

more economical than steam traction, there does not

appear to be any certainty as to which of them is

best. On the whole the papers read and the discussion

which followed them tended to favour the continuous

system with much higher voltages

—

e.g. 2400—than

are usual at present, but it was evidently felt even
by the advocates of such a system that there were
circumstances under which the other two systems
might be used with advantage.

At a meeting of the Alchemical Society held on
November 14, a paper was read by Mme. Isabelle de
Steiger, entitled "The Hermetic Mystery," the chair
bf-ing occupied by the acting president, Mr. H. Stan-
lev Rcdgrove. Mmc. Isabelle de Steiger's interpre-
tation of the theories and aims of the ancient and
medieval alchemists differs radically from that
accepted by many students of the history of philosophy
and science, her views in the main agreeing vi'ith those
expressed in that well-known but exceedingly scarce
work, "A Suggestive Enquiry into the Hermetic
Mystery and Alchemy " .\ccording to the lecturer,

the doctrines underlaying alchemy were the primitive
doctrines at the heart of every ancient religion.
Alchemy, she maintained, was not concerned with
metals but with man, whom the alchemists en-
deavoured spiritually to perfect through a process
analogous to that said to have been discovered by
Mesmer. The alchemists, she said, formed a sort
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of free secret order, and their writings were crypto

grammatic, being intended to be understood by one

another only. They were couched in the language

of chemistry to mislead the ignorant, this being neces-

sary on account of the danger attendant upon any

misuse of the processes with which they dealt. The
full text of the lecture will be published in the

November number of the society's Journal.

An article by Mr. W. A. Caspari, entitled " British

Chemistry and British Manufactures," is published in

the November issue of The British Review. Mr. Cas-

pari insists again upon the importance of the manu-
facturers of this country learning to appreciate the

value to their industries of the services of highly

qualified men of science. In the application of chem-
istry to industrial objects. Great Britain was the

pioneer and undisputed leader during the earlier

periods of the industrial revival. At present Ger-

many stands easily supreme in all purely chemical

manufactures, except possibly metallurgy and "heavy
chemicals"; and the potency of German competition

resides in clear-thinking German appreciation of

applied science. Mr. Caspari asks: What is wrong?
Too many of our manufacturers prefer to run their

works with clerks, engineers, and " practical " men
;

in Germany, the chemical element in the personnel

of the factory is strong, not only numerically, but

also as regards rank. The British manufacturer's
mind seldom soars beyond the conception that a
chemist is a person who analyses things. He too

often fails to realise that the scientific man, far from
being merely a useful background accessory like the

works' plumber, holds the key to the whole of his

manufacture. Mr. Caspari makes some wise sugges-
tions for the more suitable training of chemists in

universities and colleges, and maintains that once the
suitable type of chemist is produced and planted in

our factories, our industrial system will evolve almost
imperceptibly in the right direction, and our captains
of industry with it.

Messrs. H. F. Angus and Co., 83 Wigmore Street,

London, W., have issued a catalogue of second-hand
microscopes, objectives, and accessories, which they
have for sale or hire. In addition to second-hand
instruments, Messrs. Angus have in stock some forty
or more different patterns in microscopes and an
equal variety in accessory apparatus, which include
specimens of English, American, Austrian, German,
Italian, and Swedish manufacture. It should prove
a great convenience to purchasers to be able easily
tD compare instruments of varied character and range.

The following books are announced, as in the press
or in preparation, by the Cambridge University
Press :—In the "Cambridge Psj'chological Library":
"Psychology," Prof. J. Ward; "The Nervous
System," Prof. C. S. Sherrington, F.R.S. ; "The
Structure of the Nervous System ajid the Sense
Organs," Prof. G. Elliot Smith, F.R.S. ; "Pro-
legomena to Psychology," Prof. G. Dawes Hicks;
"Psychology in Relation to Theory of Knowledge,''
Prof. G. F. Stout; "Mental Measurement," Dr. W.
Brown; "The Psychology of Mental Differences,"
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C. Burt; "Collective Psychology," \V. McDougall,

F.R.S. ; "The Psychology of Personality and Sug-

gestion," T. W. Mitchell; "The Psychology of

Dreams," T. H. Pear. In the " Cambridge Technical

Series":
—"Automobile Enginooring," A. Graham

Clark; "Electro-Technical Measurements," A. E.

Moore; "Applied Mechanics," E. S. Andrews; "Alter-

nating Currents," W. H. N. James; "Chemistry and

Technology of Oils and Fats," F. E. Weston; "Paper,

its Uses and Testing," S. Leicester; "Mining Geo-

logy," Prof. G. Knox; "Textile Calculations—Mate-

rials, Yarns, and Fabrics," A. M. Bell; "Domestic

Science," C. W. Hale; "Business Methods," Thomas

Hart, jun. ; "Electrical Engineering," T. C. Baillie;

•Applied Mechanics and Heat Engines," F. Boulden

;

"Elements of Applied Optics," W. R. Bower;

••Physics for Engineers," J. F. Yorke ;
"English

Building Construction," C. F. Innocent; "Sculpture

in Relation to Architecture," T. P. Bennett; "Electric

Installations," C. W. Hill; "Accounting," J. B. War-

daugh; "The Theory and Practice of Commerce,"

J. C. Stephenson. In the "Cambridge Health

Series": "The Bacteriological Analysis of Water,

Sewage and Foods," Dr. W. G. Savage; "Isolation

Hospitals," Dr. H. F. Parsons. In the "Provincial

Geographies of India": "Bengal and Orissa,"

L. S. S. O'Malley; "The Punjab, N.W. Frontier

Province, and Kashmir," Sir J. McC. Douic.

OVR ASTRONOMICAL COLUMN.
Comet Nkws.—Miss Anna R. Kidder, of the

Berkeley Astronomical Observatory, communicates to

ihe Lick Observatory Bulletin, No. 245, the elliptic

elements and ephemeris ot comet 19136' (Zinner).

The elements she has computed correspond so closely

to those of comet 1900 III. (Giacobini) that she con-

cludes that both comets are identical. The two sets

of elements are as follows :
—

Cnmct ,9ct>III.(Giacohini) Com t 1913,- (Zinner)

•[ = 1900, Nov. ?8-i7 1913, Nov. 2-1047 G.M.T.

a, =171=
2g'l

'71° 29-1'^

= 196 32-19000 195 27-3 -1913-0

V =29 52 I 3' oi' '

t/ =0-9342 0-977S7

c =0-74168 072968

The average period derived from the dates of peri-

helion passage in 1900 and 1913 is 6464 years.

Two publications, namely the Lick Observatory

Bulletin, No. 239, and the Lowell Observatory Bul-

letin, No. 57, contain accounts of photographs secured

at the respective observatories. In the former. Dr.

C. C. Kiess describes the observations made on comet

191 ic (Brooks) and illustrates his descriptions with

ten excellent reproductions. In the latter communi-

cation Mr. C. O. Lampland describes fully the photo-

graphs secured at the Lowell Observatory of the fine

ccmet iqioa. A large series of most striking photo-

graphs is also reproduced. In the addenda to the

jiaper he discusses the heliographic positions of this

comet, and adds some remarks in connection with the

heliographic latitudes of Donati's comet (1858 VI.),

;uid Ch6seaux's comet (1744 I.) when near perihelion.

Macnii-ying Powers Used by Doubi.e-st.\r On-
si'RVERS.—Mr. T. Liewis, writing in The Observatory

for November, bri.-igs together some very interesting

facts relating to the magnifying powers used by

double-star observers. The object of the inquiry was
to answer the question, " Wh;.t is the best magnifying
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power of a telescope in actual practice?" and, in the

hope of arriving at some definite result, he made
counts of thousands of observations all over the world
by various observers. The result of the investigation

was to produce a formula

—

Magnifying power= 140V/A,

where A is the diameter of the aperture, in inches.

and this formula gives an excellent representation of

the values derived from the discussion of the actual

observational data. Thus the formula, as Mr. Lewis
says, "may safely be taken as representing the con-

sensus of opinion among experienced observers in

their choice of the best magnification for a given
telescope ; and it may, therefore, be useful as a guide
to others in selecting the eyepieces which will best

suit their particular telescope."

Stellar CL.^ssIFIC.\TIO^^.—At the Lick Observatorv
much work has recently been accomplished in the
classification ot stellar spectra. Bulletins 237 and 243
contain two researches in this subject, both of which
have been carried through by candidates for th(^

degree of doctor of philosophy in the University of

California, a fact which indicates the increased atten-

tion now being devoted to this section of astrophysics.
The first of these papers deals with "Class B Stars
whose Spectra Contain Brignt Hydrogen Lines," and
is the work of .Mr. Paul W. Merrill.

By using plates stained with Wallace's three-dye
stain the spectrograms included Hct. Five slit-

prism spectrographs giving dispersions' ranging from
87 A per mm. at H7, and one grating spectrograph
giving in the second order at Ha (with that line

central) 109 .\ per mm. were employed, attached to

the 36-in. refractor.

The survey included nearlv all the stars of the
above description north of —40°, and some related
stars; also some stais included either because on
three-prism spectrograms H/3 was peculiar, or the
lines were weak and diffuse in order to see whether
Ha might be bright. The bright components of tlie

Hj8 line of 7 Cassiopeiie and b. Cygni were tested, with
negative results, for polarisation. The author con-
firms the presence of the chromospheric lines ^^4924
and 5018 in these stars, first pointed out by Sir
Norman Lockyer and Mr. Baxandall in 1905. With
regard to the doubling of the bright hydrogen lines,

complex self-reversal is suggested as the explanation
most in accord with the facts. Finally, Mr. Merrill
divides these stars into four groups, of which the
types are 7 Cassiopeia, b- Cygni, Electra, and
<fi Persei. The groups contain fourteen, nineteen,
two, and three stars respectively, whilst six stars
remain unclassified. The variability and distribution
of these stars also receives attention.

Bulletin 243 contains a photographic studv of

the visual region of the spectra of the brighter
Class A stars, by Miss E. Phrebe Waterman. The
line of greatest wave-length measured was ^6517, of
unknown origin. Miss Cannon's proposal to- re-

arrange the classification of these stars is supported
;

the stars now classified as A would thus be divided
between classes .^o to .\2. In the summary it is

stated that the metal lines present are the enhanced
or spark lines of the elements represented. They
coincide throughout in wave-length and intensitv with
the stronger lines of the solar chromosphere. The
peculiarity of the spectrum of a Cygni is found to
consist in the great intensity of some of the iron
lines, and in the narrow and well-defined character of
all the lines rather than in the presence of lines

foreign to stars of Class A. Miss Waterman finds
that some stars perhaps show bright borders to the
absorption lines.
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IXTERNATIONAL CONFERENCE ON THE
SAFETY OF LIFE AT SEA.

'PHE International Conference on the Safety of
^ Life at Sea was opened by the President of the
Board of Trade on November 12, at the Foreign
Office, in the presence of delegates from Germany,
the United States of America, Australia, Austria-
Hungary, Belgium, Canada, Denmark, Spain,
France, Great Britain, Italy, Norway, Netherlands,
Russia, Sweden, and New Zealand.

After otTering a warm welcome to the delegates on
behalf of the British Government, and an expression
of their gratification at the cordial manner their invi-

tation to the conference had been accepted, Mr. Bux-
ton alluded to the importance of the task before them,
and ventured on the opinion that few international
conferences had had a greater and nobler work
entrusted to them.
With regard to the questions to be discussed, he

considered that they could be divided broadly into
five heads. These may be summarised as follow :

—

(i) Is it possible to eliminate the liability to founder
by constructional arrangements ? (2) In the event of
collision, fire, and other accidents, what life apparatus
are required to minimise di.saster

nnd to save life? (3) What organ-
isations are best to ensure the effec-
tive and expeditious handling of life-

savine appliances on board the ship
herself and the rescuing ship? (4)
How can assistance from another
ship or from shore be most quickly
and effectively invoked and ob-
tained? (5) What measures can be
tnlcen on behalf of the ships to avert
or diminish the risk of accident,
under which head come the observa-
tion and reporting of ice and dere-
licts, storm and fog signals, and
\\arnings, &c. ?

The President of the Board of
Trade then read a message of cor-
dial welcome to the delegates from
the King, in which his Majesty re-
ferred to his personal experience as
a sailor of many of the matters that
would be considered by the confer-
ence, and to the special interest he
took in the questions thev were
about to consider, affecting' as they did the lives of
so vast a number of his subjects.

-An interesting speech from Dr. von Kocrner, the
chief German delegate, followed.
Lord Mersey, who was unanimously elected presi-

dent, after thanking the delegates for the honour
they had conferred upon him, pointed out that while
means have to be taken to secure comparative im-
munity from risk, the practical requiremertts of
business must be borne in mind. "Perfection," he
said, "can sometimes be reached at too great a cost.
But while remembering these two considerations, I

would suggest that where doubt exists, the tendency
should always lean towards the line of safety rather
than towards the line of economy." Lord' Mersey
went on to say that increased cost incurred in the
interest of safety will be cheerfully met by the public,
who, after all, are those who have to pay.

.\fter luncheon at the Foreign Office, Sir Edward
Grey and M. Guernier, the chief French delegate,
were the principal speakers. The former remarked
that, though international, the conference caused no
anxiety diplomatically, because, unlike some which
arouse the rivalry of nations, it sprang from one of
those human tragedies in history which only cause
sympathy among the nations.
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AGRICi'LTURAL ENTOMOLOGY IN THE
UNirERSITY OF MANCHESTER.

'T'HE new laboratory for research work in agricul-
' tural entomology in the University of Manchester

is situated at the top of the north-east corner of the
University buildings in Oxford Road. Its position
gives eas)' access to the general zoological labora-
tories on the floor below and to the collections of the
Manchester Museum in the same building. It is a
lofty room, 58 ft. in length by 28 ft. wide, with
accommodation for five or si.x persons engaged in

original investigations. The windows under which
the working benches are placed face due north, and
two large skylights in the sloping roof give illumina-
tion on the south side of the room. Leading out of
the main laboratory there is a private room for the
reader in agricultural entomology, 17 ft. by 17 ft.,

with a staircase leading to a working place raised
above the floor level.

.'Vt a distance of about a mile from the University
and on the main tram route, there is an experimental
field with glass houses and a small laboratory, where
the insectaria can be erected, trees planted, and other
arrangements made for breeding and observing insect

II M
'' "s ft

-JuPp

Laboratory

Wlwto. C. Ir::laiul, .Maiiclicster.

;ultural Entomology in the University of Manchester.

life. The University, moreover, is working in coopera-
tion with the Cheshire County Council, and facilities

will be ofTered for entomological work on the farm
lands connected with the Agricultural College at

Holmes Chapel. The scheme of work has been
approved by the Board of Agriculture and Fisheries,

and the expenses will be met by a grant of one-third
of the total amount by the council of the University
and two-thirds from the Devi.lopment Fund.
The University has appointed Dr. A. D. Imms,

formerly forest entomologist to the Government of

India, to be the first reader in agricultural ento-
mology, and he will conduct researches and super-
intend the work of research students in the laboratory.

The reader in agricultural entomology will give
occasional lectures in the University on the subject of
the researches conducted in the department, and mav
give advice or assistance to students reading for the
honours school of zoology who are taking the Insecta
as a special subject ; but the department will not be
concerned in the ordinary course with instruction
given to students for the degree examinations of the
University. It is anticipated, however, that a certain
number of post-graduate students will be offered
facilities for the conduct of original research in the
University, and such students will be eligible to apply
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for the M.Sc. degree after a course of two years'

research work in the University.

The new laboratory was opened on November 13

by Sir Sydney Olivier, the Permanent Secretary of

the Board of Agriculture and I'^isheries, in the absence
of Mr. Walter Runciman, the President of the Board,
who was detained in London by a meclins' of the

Cabinet Council. At the openinjf ceremony. Dr.
Imms jTfave a short sketch of the aims and scope of

aijricullural cntomolopfy, and Sir Sydney Olivier, in

declaring the laboratory open, explained the policy

of the Board as regards the endowment of the univer-

sities and agricultural institutions for research work
fn ajjricultural science.

.At the conclusion of the ceremony a number of

( xhibits of the research work done in the department
and of the apparatus used in entomological investiga-

tions was shown to the visitors in the zoological

Unboratories and mus'-um. S. J. Hickson.

THE J'ASSIV/TY OF METALS.
A GROUP of eight papers brought together with
**^ the view of setting forth every aspect of "pas-
sivity" as it presents itself to those now actively

engaged in working out a satisfactory explanation of

this most difficult and elusive subject, was discussed

at the meeting of the Faraday Society on Novem-
ber 12.

The theoretical importance of passivity lies in the

fact that it is in all probability so closely bound up
with the fundamental mechanism of electrolytic action

that a proper understanding of its cause will go far

towards clearing away many of the difficulties which
still surround the simple processes of anodic solution

and kathodic deposition. It has further an important
practical bearing on corrosion, for if this be an
electrolytic action, a non-corrodible metal and a

passive metal are, anyhow within certain limits,

synonymous termg. The very idea of the connection
suggests a line of research on non-corrodible alloys

that may lead to most fruitful results. But if the

subject is important, it is no less perplexing. Kt
present two theories, in many respects diametrically

opposed to one another, would appear to hold the

field, one of which, broadly speaking, ascribes

passivity to the presence of oxygen in some form or
another, and the other to hydrogen. It may be added
that the advocates of each theory point to an experi-

menliDn cnicis claimed to prove the impossibility of

its rival as a satisfactory explanation of all the pheno-
mena which have been observed.
While attention was concentrated on the original

observation made in 1700 by Keir, that iron became
"passive" or indissoluble after plunging into strong
nitric acid, the simple mechanical explanation that
the change of state was due to a close film of pro-
tective oxide no doubt seemed all-sufficient. It w^as

only when passivity was studied as an electrolytic

phenomenon, as an example of anodic polarisation by
which the passive metal rises higher in the electrolytic

scale towards the " noble " metals than it was in its

active state, that a broader interpretation was called

for, and hence was put forward Le Blanc's fruitful

conception that the retarded anodic action was chem-
ical and not mechanical in its origin, and that it

must be explained as arising from the diminished
reaction-velocity of some chemical process taking
place at the anode. This conception is now univers-
ally adopted in the consideration of passivity pheno-
mena ; tl>e only question arising is. What is the
reaction the velocity of which is diminished when
metals become' passive?
To this question the following answers were given

in the papers presented for discussion.
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(i) .Adopting the curren; view of Nernst that elec-

trode potential is a result of th« formation of metallic

ions when the electrode is placed into an electrolyte,

Dr. G. Grube supposes this action to be retarded under
conditions known as passive by the formation of an
alloy of anode surface and oxygen, which has a
lower solution pressure than the pure metal. Such
retardation of anodic action is known to take place

when a platinum anode is used in the electrolysis of

halogen salts, and for the self-same reason, and
analogous kathodic retardation was likewise shown
to exist by Dr. Grube ; for e.xample, when zinc and
hydrogen arc deposited simultaneously with iron.

Much the same theory was developed by Dr. D.
Reichinstein direct from the Nernst formula, and
experimental support was given to the theory by Dr.
H. S. Allen, who showed that the photo-electric

behaviour of iron— its property of losing negative
electricity under the action of light—which from con-
i-iderations of "fatigue" is believed also to be due to

the state of the gaseous film on the metal, increases

or diminishes in intensity according as tlie iron is

in the active or passive state.

(2) In order to take into consideration the specific

properties of the electrolyte anion some investigators
are now reverting to the old Grotthus view of electro-

lysis that the primary action at the anode is not the
formation of metallic ions, but a discharge of negative
ions (anions). Prof. Leblanc, however, further sup-
poses that the anion is hydrated, and that passivity

is merely the retardation of the reversible reaction,
ion— hydraten; ion + water Prof. E. Schoch also
adopts the theory of primary anion discharge, but
impressed by Dr. Giinther Schulze's experiments on
th; structure of aluminium anode-films, he considers
that under certain conditions of current density, tem-
perature, &c., there will be a diminished rate of
reaction between anions and electrode owing to the
formation on the latter of a film of oxide or oxygen.
Neither of these theories, which seem to make
gratuitous and unnecessary assumptions, were re-

ceived with much favour.

(3) More attractive is the Iiydrogen theory
stated in the paper presented by Prpf. G'.

Schmidt, and supported by some ingenious and
striking experiments. This supposes that the passive
condition is normal, and that metals like iron and
chromium are only rendered active by the diffusion

through them of hydrogen, which acts as a catalyst
and sets up local action. Possibly this is often the
case, but it is doubtful whether the "hydrogen-
activation " theory will explain all cases of passivity.

In the end it may be found, as Dr. G. Senter said in

the course of the discussion, that no one theory will

cover every case of passivity, but the sense of the
meeting was certainly in favour of either an o.xygen-
film or an oxygen surface alloy as offering in most
cases a satisfactorv working hvpothesis of the passive
state.

UXIVERSITY EDUCATION IN LONDON
nPHE President of the Board of Education has sent
I to the Vice-Chancellor of London L'niversity

an important letter in which he announces that the
Government accepts in general the recommendations
of the Royal Commission on University Education in

London, and is prepared to act upon them. The
letter is as follows :

—

Board of Education, Whitehall, S.W.,
Nov. ij, 1913.

Dear Mr. Herringham,— i. I am very anxious
that the position of the Government in regard to the

proposed reconstitution of the LJniversity should be
generally realised, and that discussion should not be
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obscured by any misunderstanding on the subject.

I am, therefore, venturing to set out in the form of a
letter to yourself as Vice-Chancellor of the University
the substance of what I said at the Mansion House
iho other day.

2. As you are aware, I have appointed a Depart-
mental Committee to consult the bodies and persons
• • r.cerned and to recommend the special arrange-
unts and provisions which may be immtdiately
loptcd for the purpose of giving effect to the scheme

111 the report and as the basis of the necessary legisla-

tion. The committee will not attempt to go again
over the ground covered by the Royal Commission,
rile Government, after careful consideration, have
(I'cided that the scheme of the report is calculated
Ml produce a University of London worthv of the
ii.ime. Starting from tliis point it will be the business
of the Departmental Committee to discover how far
the numerous bodies and persons concerned are pre-
pared to cooperate on the basis of the principles
underlying the scheme.

5. Those principles are in themselves simple. They
may be shortly stated as follows :

—

(i) That the Government of the University,
and particularly its financial administration, shall

be entrusted to a small Senate predominantly lay
in its composition and not representative of
special interests ; and

(2) That on the other hand the control of the
teaching and the examinations of students in

colleges of the University shall be in the hands
of the teachers

;

(3) That the educational and financial control
of the constituent colleges shall be vested in the
University; and

C4) That as much of the University work as
possible, together with the University adminis-
tration, should be concentrated in a central
University quarter. (The question of the par-
ticular site to be selected is one on which the
Departmental Committee will be able to advise
the Government after they have considered the
various alternatives that have been proposed)

;

(5) The scheme of reconstruction should pro-
vide etTectively for continuance of access to Uni-
versity e.xa-ninations by external students

—

i.e.,

by those who are not attached to any college or
school of the University.

4. .As regards the future of the Imperial College,
I may say that it has never been proposed that the

( ollege should be moved from its present site. It is,

however, an essential part of the scheme that it should
liecome a constituent college of the new University
under "the educational and financial control" of the
S.nate. I ought to explain that the word "incor-
poration," which is sometimes used as a convenient
term to describe the position of a constituent college
under such control, does not imply any such vesting
of the property of the constituent college in the
University as would preclude the earmarking of
capital or income by donors and benefactors for par-
ticular institutions or specific purposes. This applies
to past no less than to future gifts. Such a restric-
tion is not contemplated by the Government, and,
speaking for myself, it would be contrary to the
views which I have more than once expressed as to
the value of local and private munificence in main-
taining the highest standard of educational develop-
ment.

5. On the conclusion of the necessary negotiations
the Government hope to introduce legislation in due
course to give effect to these principles, and I see
no reason why sufficient agreement should not be
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airived at to secure the acceptance of the Bill in Par-
lij-ment as a non-contentious measure.

6. I trust that this statement, which I have already
made in public, will be of assistance to all who are

from whatever point of view interested in the work
of reconstruction by defining tlie area within which
amendments and modifications of the scheme of the
committee are admissible. Particularly would I ask
of them that they should not reject the scheme be-

cause in this point or in that it may fall short of their

ideals or is even contrary to what they think best.

Some acquiescence or even sacrifice on individual

points will be necessary for all concerned if a scheme
worth having is to be carried out. It must be remem-
bered that the scheme of the Royal Commission is

the only one in the field and that if it fails of accom-
plishment all chance of reform and progressive
development may be gone for many years. In these

circumstances and with a definite statement of prin-

ciples before them I trust that they will not hesitate

to make some mutual surrender of views and opinions
which perhaps owe their origin in large measure to

the uncertainty which has so long prevailed even as
to the main lines of reconstruction.

7. The Government will be prepared, in the event
of the scheme taking shape in legislation, to make
substantial new contributions to the resources of the
University, and they are confident that the establish-

ment of a University worthy of the capital of the

Empire will be regarded by the citizens, Livery Com-
panies, and corporate bodies of London equally with
th > Government as an object deserving of their in-

terest and support.

8. I am sending a copy of this letter to the Press.

Yours faithfully,

Joseph A. Pease.
W. P. Herringham, Esq., M.D., &c.

THE PREP.AR.iTION OF EYE-PRESERVING
GLASS FOR SPECIACLES.^

Since March, 1909—in connection with the Glass
Workers' Cataract Committee of the Royal Society

—

I have been experimenting on the effect of adding
various metallic oxides to the constituents of giass in

order to cut off the invisible rays at the infra-red end
of the spectrum, and thus to prepare a glass which
will cut off those rays from highly heated molten
glass which damage the eyes of workmen, without
obscuring too much light or materially affecting the

colours of objects seen through the glass when
fashioned into spectacles.

Single metals were at first tried in varying quan-
tities to see if from the colour and properties com-
municated to the glass they were worth further

examination. Each specimen is cut and pojished into

a plate 2 mm. thick. The plate so prepared is first

put into the radiometer balance to find the percentage
of heat cut off. It is then tested in the spectrum
apparatus to ascertain the upper limit of transmission

of the ultra-violet rays ; ne.xt it is tested in Chapman
Jones's opacity meter to estimate the percentage of

luminous rays transmitted, and finally the colour is

registered in a Lovibond's tintometer.

The following elements were selected as likely to

be worthy of further experimentation by combining
the metals, two, three, or four at a time in one glass

so as to enable the advantages of one to make up for

the shortcomings of another :—Cerium, chromium,
cobalt, copper, iron, lead, manganese, neodymium,
nickel, praseodymium, and uranium.
Whilst bearing in mind that the chief object of

1 .Summary of a paper read before the Royal Society on November n by
Sir William Crookes, O.M., K.R.S.
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this research is to find a glass that will cut ofl as
much as possible of the heat radiation, I have also
attacked the problem from the ultra-violet and the
transparency points of view. Taking each of these
desiderata by itself, I have succeeded in preparing
glasses which cut off more than 90 per cent, of heat
radiation, which are opaque to the invisible ultra-

violet rays, and are sufiiciently free from colour to be
capable of use as spectacles. But I have not been
able to combine in one specimen of glass these three
desiderata in the highest degree. The ideal glass
which will transmit all the colours of the spectrum,
cutting off the invisible rays at each end, is still to

be discovered.

So far as transparency, however, is concerned, it

will not be an unmixed advantage for the sought-for
glass to be quite clear and colourless. The glare of
a strong light on white cliffs, expanses of snow,
electric light, &c., is known to be injurious to the
eve, and therefore a tinted glass combining good
oijstruction to the heat radiation and ultra-violet rays
is the best to aim for.

For ordinary use, when no special protection against
heat radiation is needed, the choice will depend on
whether the ultra-violet or the luminous rays are
most to be suppressed, or whether the two together
.are to be toned down. Ordinarily the visible spectrum
is assumed to end at the Fraunhofer line K, a 3933,
but light can easily be distinguished some distance
bej'ond by the naked ej-e. It may therefore be con-
sidered that the ultra-violet rays which are to be cut
off on account of their possible injurious action are
those of shorter wave-lengths than, say, ^ 3700. Manv
glasses have been prepared for this purpose, all of
which are opaque to rays shorter than A 3700. The
colours are pale green, yellow, and neutral ; they
transmit ample light so that ,a choice of tints is

.ivailable to suit individual taste.

Glasses which are restful to the e'yes in the glare
of the sun on chalk cliffs, expanses of snow, or
reflected from the sea, of yellow, green, and neutral
tints, have also been prepared which have the advan-
tage of cutting off practically all the ultra-violet rays
and also a considerable amount of the heat radiation.

GEOLOGY AT THE BRITISH
ASSOCIATION.

/"^N the conclusion of Prof. E. J. Garwood's presi-
^-^ dential address, which has been published in
full in a previous issue. Prof. Lapworth gave an
address on the geology and physical geography of the
country round Birmingham, which was supplemented
by a description of the igneous rocks of the district
by Prof. W. W. Watts. Prof. Lapworth 's address
dealt with the broad features of the topography and
stratigraphy of the area, special reference being made
to some of the places to be visited on the field excur-
sions.

Mr. George Barrow described the typical Spirorbis
Limestone of North Warwickshire as a rather compact
rock, usually grey, and containing Spirorbis carhon-
arius. Two main beds occur, the Index Limestone
about 100 ft. down in the Halesowen group, and
another less persistent bed close to the base of the
Keele group. There are other less continuous bands,
and also lenticles and scattered nodules. He attri-
buted the formation of the limestone to the evapora-
tion of shallow sheets of lime-bearing water, a view
which is supported by the structure of the rock, during
a dry epoch, subject to sudden or periodical floods.

The stream-courses of the Black Country plateau
formed the subject of a communication bv Mr. Henry
Kay. The area was described as including the .inti-
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cline of the South Staffordshire Coalfield p}us the

north-western parts of Cannock Chase and the War-
ley-Barr area. The chief physical feature is the mid-
land watershed which runs across the plateau from
Wolverhampton to the Lickeys. The Trent drains
the larger part of the area, but the southward mar-
ginal drainage flows into the Severn. The Trent
drainage area has been subjected to excessive piracy
and has steadily suffered loss. The northern drainage
is consequent on the formation of the South Staflord-

shire anticline, regarding the age of w'hich it bears
notable evidence. The author states that the uplift

is, in part at least, post-Tertiary.

Prof. Sollas exhibited a number of flints showing
outlines similar to those described as " rostro-

carinate," and supposed to be of hmnan workman-
ship. He described the conditions under which they

were found, and expressed his firm belief in their

formation by the action of surf upon nodules of flint

partially embedded in the deposits of the beach, the

curved keel being produced by the intersection of two
conchoidal fracture-surfaces.

In a paper on the structure of the Lias Ironstone
of South Warwickshire and Oxfordshire Mr. E. A.
Walford inferred that the sea-floor of the Middle Lias
was a tangle of crinoid growth, stage above stage.

He describee! beds of the Middle Lias stone as packed
with curved and interlacing stems lying upon the
bedding plane, with other beds of the fine pentangular
and smaller ossicles of crinoids between.

Mr. T. C. Cantrill described the occurrence of

Estheria, cf. miiitita, in the Bunter pebble bed of

Ogley Hay, near Walsall. The fossils were found
in two thin bands of red marl in a disused sand-
quarry.
The flora and fauna of the Upper Keuper Sand-

stones of Warwickshire and Worcestershire formed
the subject of a communication by Messrs. L. J.

Wills and W. Campbell Smith. They described for

the first time from the English Trias examples of the
foliage and scales of the female cone of a Voltzia,

closely resembling V. heterophylla, of the Bunter of
the Vosges, and recorded new occurrences of Voltzia,
Schizonenia, Carpolithus, and, possibly, Yuccites,
The fauna includes Phaehodus brodiei, Semionotus,
and Ceratodus, also the lamellibranch Thracia ?

brodiei, and the authors conclude "that we are not
dealing with a pre-Rhaetic incursion of the sea, but
with a littoral facies of the Keuper Marls, formed
where the water was at times sufficiently fresh to

support a small fish-fauna and in suftieient motion to

move coarse sediments."
Nodules from the Basal Ordovician conglomerate at

Bryn Glas, Ffestiniog, were exhibited by Prof. W. G.
Fearnsides, and some discussion as to their nature
and origin took place.

Dr. A. Vaughan made a communication on the
division between the Lower and Upper .'Vvonian with
a view to the discussion of several important questions
of nomenclature.

Mr. F. G. Meachem contributed a paper on the

progress of the coal-mining industry of the South
Midlands since the year 1836, from which the follow-

ing figures are quoted :

—

Areas 0/ iltc Knouni Coalfields of the Area in Square
Miles.

South Staffs

Leicester

Warwick
Salop

Total

360

222

96

-66
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Output in Millions of Tons.

South Staffs

Leicester

Warwick
Salop

Total 134

Dr. E. A. Newell Arber gave a preliminary note

on the fossil floras of the South Stalfordshirc Coal-

field, which include both petrifications and impres-

>ions, and expressed the hope that in course of time

ii will be possible to trace the floras systematically

liom the lowest to the highest beds of the Coal
Measures of this coalfield.

In a paper on the correlation of the Leicestershire

t oalfield, Mr. R. D. Vernon stated that it had been

found impossible to use either the sandstones or the

-earns of coal in the correlation even of the eastern

and western portions of the Leicestershire Coalfield

itself, and that fossil plants had also proved of rela-

livolv little value, and the fresh-water lamellibranchiata

were equally unsatisfactory- For these reasons a
>earch was made for marine beds. The thickest

marine bed occurs about 260 yards above the Moira
Main coal, and its outcrop has been mapped on the

it is comparable with the Gin Mine marine bed of

that in stratigraphical position and in faunal contents
it is comparable with the Gine Mine marine bed of

North -Staffs, the Mansfield marine bed of the York-
shire and Nottinghamshire field, and the Pennystone
Ironstone marine bed of Coalbrookdale, and therefore

-erves as a means of correlating the Measures of

Leicestershire with those of neighbouring areas.

On systems of folding in the Palasozoic and newer
rocks, by G. Barrow. The author is of opinion that

many so-called systems of folding are due to series of

resisting masses with parallel margins, and cites as
examples the great lenticular masses of thermally
altered rocks of the Highlands.

In a paper on the Harlow Boulder Clay and its

place in the glacial sequence of eastern England, Dr.
.\. Irving dealt with the sequence of the various
deposits of Pleistocene age in the eastern counties of
ICngland.

The discovery of Lower Carboniferous Grits at Lve.
in South Staffordshire, was recorded by Mr. W. W.
King and Mr. W. J. Lewis.

Mr. E. A. Walford read a paper on some of the
basement beds of the Great Oolite and the Crinoid
beds, and suggested the following subdivision of the
Great Oolite :

—

LippF.R Great Oolite.—(i) Tcrchratula maxiUala
beds

; (2) Calcaire d Echinodermes.
Lower Gre.at Oolite.— (i) Striped Limestones; (2)

Kliynchonella concinna beds; (3) Stonesfield Slate.

SuB-R.ATHONi.'VN.—(i) Striped Limestone and Crinoid
'• ds; (2) Nearan series; (3) Striped Crinoid Marls;

i 1 Chipping Norton Limestones.
Mr. A. R. Horwood directed attention to the value

of a knowledge of the rock soil distribution of plants
in tracing geological boundaries, and pointed out the
consequent importance of the new ecological surveys
to the geologist.

The geology of the district between Abereiddv Bay
and Pen Caer, Pembrokeshire, formed the subject of

a paper presented by Dr. A. H. Cox and Prof. O. T.
Jones, in which it was shown that not only Llandeilo
and Bala rocks, as previously supposed, but Arenig
and even Cambrian rocks form large areas on the
coast. The authors propose to map the area in detail.

' The Relation of the Rhiwlas and Bala Limestones
at Bala," by Dr. Gertrude L. Elles. The Rhiwlas
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Limestone is an impersistent limestone at the base of

the Hirnant Series, and is found only in the northern
part of the area. The Bala Limestone is not developed
as a calcareous bed in the northern part of the area. The
true relation of these horizons to each other is seen
at Gelli Grin, where the Bala Limestone at its maxi-
mum thickness is overlain by light-coloured, pasty
mudstones, containing a typical Rhiwlas Limestone
fauna.

The work of excavation of critical sections in th

Cambrian rocks of Shropshire has been continued,

and has furnished palaeontological proofs of the pro-

longation of the Lower and Middle Cambrian rocks
of Comley into the Cwms area to the south, and a

description of excavations Nos. 53, 54, 55, and ^U

formed the subject-matter of a communication by
Mr. E. S. Cobbold, who has been carrying on the

work.
Dr. .-\. Irving furnished a contribution to the much-

discussed question of " Flint and its Genesis." Silicif'i-

cation of calcareous fossils can be understood as a

"mass-reaction" of the alkaline silicates in the pre-

sence of a large excess of water :

—

nH,0 + CaCO, + K.SiO, = K,CO, -h Ca(OH) . +
(,„i,s.il»„i)

S\0, + {n-\)H,0.
(precipitated)

Plant petrifactions in chert and their bearing on
the origin of fresh-water cherts was discussed by
Dr. Marie C. Stopes, who directed attention to the

recent " sapropel " observed by Potonie, and the like-

ness it has to the debris in certain cherts from Asia
Minor, and concluded that the chert may be taken
as practically pure petrified "sapronel."

Dr. Vaughan Cornish directed attention to the

conditions which govern the transport and accumu-
lation of detritus by wind and water.

In a communication on the shelly and graptolitic

faunas of the British Ordovician, Dr. Gertrude L.

Elles showed that there are two main types of
" shellv " faunas of Ordovician age in the British

Isles, and that each of these can be further sub-

divided into a number of subfaunas, which can be
correlated bv reference to associated graptolite-bear-

ing beds. The main shelly types were described as

(a) Asaphid-Trinuclcid-Calymenid fauna
;

(ft) Cheirurid-

Lichad-Encrinurid fauna. It was suggested that

fauna (6) is an exotic fauna, possibly southern in

origin, which migrated into the British area. Becom-
ing early established in south .Scotland, it soon spread

west into Ireland, but did not dominate the whole
British area until .Ashgillian times. Correlation tables

were given showing the relations of the various faunas
of the groups (a) and (h) to the graptolite zones of

the series.

"A First Revision of the British Ordovician
Brachiopoda, by Clara E. Sylvester. The author gave
a summary of the present stage of her researches

among the' British Ordovician Brachiopoda, and pre-

sented a table of the known species, with their range
and geological and geographical distribution. Tlie

species in each genus were grouped aroiuid well-

known forms selected as types.

Mr. W. D. Matthew gave a paper on discoveries in

the American Eocene.
In further notes on Palaeoxyris and other allied

fossils, with special reference to some new features

found in Vetacapsula, Mr. L. Moysey directed atten-

tion to several features which had been found in cer-

tain new material collected since the publication of

his paper in the Quart. Journ. Gcol. .Soc,

vol. Ixvi., 1910.

Mr. Frank Raw gave a paper on the occurrence
of a wind-worn rock surface at Lilleshall Hill, Salop.
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The author dhected attention to certain surfaces of
Uriconian rocks which have been ground smooth,
and where hardest highly polished.

Mr. V. C. Tiling directed attention to certain

recent discoveries in the Stockingford Shales near
Nuneaton, which tend to show that the Cambrian
succession in that area is almost, if not quite, com-
plete. The author correlates the beds as follows :

—

Merevale Shales. Lower Tremadoc.
/Dolgelly.

Oldbury Shales
Ffestiniog.

-^

I

Maentwrog.
tMenevian.

Upper Purley Shales | .^ . „

Middle Purley Shales |

M<="^^'a" '

Lower Purley Shales I ~
Hartshill Quartzite

|Taconian.

The same author, under the title of " Not&s on
certain Trilobites found in the Stockingford Shales,"
described numerous forms, representing young stages
in the development of certain trilobite genera, includ-
ing Liostracus, Holocephalina, and Paradoxides, to-
gether with certain new forms of Agnostus.
The classification of igneous rocks formed the sub-

ject of a communication by Dr. H. Warth. The
classification proposed was a chemical one, and was
based, not upon the proportions of individual bases,
but upon the respective sums of bases of equal valency.
Tables and diagrams were shown in illustration of
the paper.
Copper in the sandstones of Exmouth was recorded

by Mr. C. Carus-Wilson. Copper-carbonate was
found in certain .sandstones between the Exmouth
golf links and the High Lands of Orcombe. Its pre-
sence is due to copper pyrites, which is one of the
constituents of the sandstone, and is undergoing
decomposition.

Dr. A. Hubert Cox and Prof. O. T. Jones described
several occurrences of pillow lavas in Wales. The
lavas were in some cases associated with chert and
jasper.

Dr. A. Hubert Cox described certain igneous rocks
of Ordovician age, and suggested that the Ordovician
igneous rocks would appear to afford a favourable
ground for ascertaining whether the connection be-
tween rock-types and types of earth-movement holds
good to a greater extent than has been hitherto sug-
gested, and we may perhaps expect that further re-
search will show some constant difference between
the facies of the igneous rocks in areas where subsi-
dence was continuous, and the facies in areas where
subsidence was interrupted by uplift.

Prof. W. S. Boulton described and exhibited a new
form of machine for cutting thin sections of rocks.
The machine is electrically-driven, and can be con-
nected with any ordinary incandescent lamp-carrier
on the house circuit. A special arrangement for auto-
matic lubrication of the cutting edge is provided, and
also a new device for arming the disc.

Mr. C. H. Cunnington read a paper on the Carbon-
iferous Limestone at the head of the Vale of Neath,
South Wales.

.A special series of Excursions was organised by
Prof. Lapworth, Prof. Boulton, and Mr. Frank Raw,
and many places of geological interest were thus
thrown open to the members. The excursions in-
cluded the Licky Hills and the Clents, under the
leadership ot Prof. Lapworth; Nuneaton and Ather-
stone. Prof. Watts and Mr. Tiling; The Wrekin,
Prof. W. S. Boulton ; and Witley and the Lutley
Valley, Mr.- H. Kay and Mr. W. H. Foxall. There
was also an excursion to Cheltenham in conjunction
with the Cheltenham Natural Science Society, under
the leadership of Mr. L. Richardson.
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.\t the conclusion of the meeting. Prof. Lapworth
conducted a three days' excursion into South Shrop-
shire, and a number of members availed themselves
of the opportunity of visiting this classic district under
the guidance of one who has done so much to elucidate

its complex structure and the relationship of its older

sediments. k. R. D.

PAL.^.OBOTANY : ITS PAST AND ITS
FUTURES

P.'KL.-EOBOT.ANY has already passed through three

main phases of its development : the first, when
fossil plants were supposed to be the spontaneous
ornamentations of stones by an exuberant nature
which blindly disported itself. The second, when they

were realised as being the remains of extinct life,

but were described without tlie light of a fundamental
and unifying hypothesis ; and the third, when a scien-

tific knowledge of their structure made comparison
with recent plants possible, and it was realised that

they threw light on the evolution both of the living

plants and the existing continents. In this phase we
are now at work.
Even at a time when tlie true nature of animal

fossils was realised, and their occurrence causing
much discussion, references to plants were few. John
Ray wrote in 1693 :

—"Yet T must not dissemble, that

there is a Phsenomen in nature, which doth some-
what puzzle me to reconcile with the prudence observ-

able in all its works, and seems strongly to prove,

that nature doth sometimes liidere, and delineate

Figures, for no other end but for the Ornamentation
of some Stones, to entertain and gratifie our Curio-
sitie or exercise our Wits. That is, those elegant
Impressione of the Leaves of Plants upon Cole-Slate."
The lecturer read quotations from a number of

little-known books written between 1693 and 1781,,
illustrating the importance of fossil plants to tliose

authors who took the flood as a fact, and were
puzzled to account for the existence of plants at all on
the earth—for onlv the animals had been preserved
in Noah's Ark. .i^mong pioneers of Palaeobotany, it

is interesting to discover the mystic Swedenborg, who
published the first plates of fossil plants in Sweden, a
country now famous in palaeobotany through Prof.
Nathorst's work.
At the beginning of the nineteenth century, palaeo-

botany suddenly became scientific. The works of
Brongniart, Sternberg, Schlotheim, and others created
a new epoch in the science. In 1828 Sprengel de-
scribed silicificd fern stems from their anatomical
structure. In 1833 Witham published his book on
"The Internal .Struclure of Fossil Vegetables," and
this was shortly followed by a large work giving
beautiful drawings of the anatomy of Psaronius and
other fossils by Corda.
As a forerunner of the newer type of work which

crystallised round Williamson, one may here place
Sir Joseph Hooker, who was much interested in and
published several valuable papers on the structure of
fossil plants, and who held from 1846 to 1848 the
official post of botanist to the Geological Survev.
The post has lapsed for all these years, and to-day,
when the surveys of other civilised countries have
their official palseobotanists, it would be interesting
to know why England, the first to originate the
post, and the premier coal-producing country in the
world, should be minus so valuable a servant. Con-
cerning the extreme value and originality of Prof.
Williamson's work, little need be said. He may justly

* From ar

of London) c

inaueural lecture delivered at Uni\
n October 17, by Dr. Marie C. Stopei

iiy College (Un



November 20, 1913] NATURE 361

ij<: described as the father of botanical palaeobotany.

It was Williamson who, in face of the opposition of

t-very living botanist of his day, propounded the fact

I hat the lower vascular plants could develop secondary

wood without, as the French school of palaeobotanists

maintained, thereby qualifying for inclusion among
the Angiosperms. Writing on Williamson's work on

Cambium, Solms Laubach said :-~" This is a general

botanical result of the greatest importance and the

widest bearing. In this conclusion palteontology has,

for the first time, spoken the decisive word in a

purely botanical question."

\ The anatomical structure of plants was also receiv-

ing attention at the hands of other brilliant men,
about the same time, chief among whom were
Ki-nault and Solms Laubach.
The more geological side of palaeobotany was at

that time growing rapidly as a result of the researches

of Saporta, Heer, Ettingshausen, Lesquereux, and

others. Heer in particular was doing work of world-

wide fame in his discoveries of .Arctic floras which
indicated a once warmer climate for those now frozen

nes. Nevertheless to some of Heer's work, and
many monographs published at the end of the nine-

nth century, one might apply the following words,

which, curiously enough, were published a hundred
\ i ars before such work appeared. In 1784 Francis-

Xavier Burtin said :

—
" Malheureusement ceux qui

I decouvrent un fossile, s'empressent trop de Ic nommer,
et le mot je I'ignorc paroit avoir 6te de tout temps

[
dur h prononcer. De Ik cette quantity de noms

' absurdes, dont la science oryctologique parvient si

' difiicultment i se d^barrasser."
1 To-day palaeobotany has three sides ; or rather, the

I new science slowly reaching out from the shelter of

its step-parents botany and geology, is already a

growth with three main branches, each of which
bears fruits of value to three sections of the com-
munity.

First, to botanists. Reference has been made to some
of the recent work of palaeobotany as being indispensable

to the science of modern botany. This is now recog-

nised by every leading botanist, and Sir Joseph Hooker
in a letter to Dr. Scott in 1906 wrote of our " know-
ledge of botany as it advances by strides under a

study of its fossil representatives." From the student

, of the fossil^ one learns not only of whole genera, and
even families' of extinct plants, which help us to

comprehend the relationships of existing types, but
often the fossils exhibit complexities and novelties of

character which not the most vivid imagination could

have foreseen. For instance, what modern botanist,

even in a delirious dream, could have conceived of a

cone for the Lower Carboniferous Pteridophytes so

complex as Cheirostrobus, the demonstration of the

actual structure of which we owe to Dr. Scott?
Then the existence in the past of the Pteridosperms,
demonstrated by Prof. Oliver and Dr. Scott, is of

profound importance to all botanists.

The modern botanist's conceptions of morphology,
his definitions even of an organ like the seed, have
undergone profound modification through the intro-

duction of ideas based on fossils. Only from the

fossils can we learn the actual facts of evolution.

Connecting the botanist with the geologist is the
plant-geographer. The history of Ginkgo, now an
isolated species only found native in Japan and eastern
China, but in Tertiary to Oolitic times widely distri-

buted over Europe and .America, illustrates with a
single instance, the importance of the palasobotanical
record for those who deal with the distribution of

modern plants.

Asa Gray said :

—
" Fossil plants are the thermo-

meters of the ages, by which climatic extremes and
climate in general through long periods are best
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measured"; and Charles Darwin, in 1881, wrote to

Hooker:—"The extreme importance of the Arctic

fossil plants is self-evident."

Through the palaogeographer we come to the

geologist. To what extent is he indebted to palaeo-

botany? In this country, it has been so arranged

by nature that there are no immense tracts of land

composed of strata in which the only fossils are

plants; had there been, possibly that survey post held

by Hooker in 1846 would not have lapsed. If our

geologists think thev can get along without palaeo-

botanists, let us hear what the Americans have to

say.

There are twelve palaeontologists altogether in the

United States Geological Survey, and of these four

are pateobotanists. Take the record of one of these

geological palaeobotanists, Dr. Knowlton ; he says :—
" For the past five years I have annually studied and

reported on from 500 to 700 collections, each of which

embraced from one to hundreds of individuals, and

with them have helped the geologists to fix perhaps

fiftv horizons in a dozen states."

Now let us turn to the third branch of my science.

This is the practical side, and deals specially with

coal-mining. In their rough and ready way, miners

have "muddled along" without much help from

palaeobotanists. But with a collaboration between the

two great advantages to both would accrue, and are

to be looked for in the future. Palseobotanical informa-

tion, to be of any value to the miner, must be very

detailed and accurate. It represents the ultimate

refinement of the stratigraphical work just men-
tioned as being the province of geological palaeo-

botany. Fine and accurate zoning by plants has

already been successfully carried on, however, par-

ticularly in France, where Prof. Zeiller, of Paris, or

M. Grand' Eury, is called in consultation before most
mining operations of importance are undertaken.

Palaeobotany is an intricate and independent science,

w'hich is now much vaster than is realised by more
than a few people. To illustrate the enormous mass
of detail with which a conscientious palaeobotanist

has to cope, it is only necessary to turn to Dr. Jong-
mans's resume of the publications for the year on the

subject. It is 569 pages long, and on each page are,

on an average, twenty-one entries. But this invalu-

able work has only been published for the last three

years. For everything before that we have no cen-

tralisation of results.

What will the palaeobotanist of the future

demand?
That in at least one institution in each civilised

country there shall be a recognition of his science

and adequate accommodation for it. This institution

would form the headquarters, the centralising bureau,

for all the branches of work in which the individual

palaeobotanists may be specialising whether as geo-

logical palaeobotanists, botanical palaobotanists, or

practical miners. In this central department should

be kept standardised collections of fossil plants. In

this central department also should be available her-

bariums and immense series of sections of modern
plants with which to compare the fossils while work-
ing on the botanical elucidation of their structure.

As things are to-day in any new branch of palaeo-

botany, the modern botanists do not provide exactly

the kind of data wanted for comparison by the palaeo-

botanist. This is noticeably the case, for instance,

in the study of early fossil Angiosperms. No modern
botanist can show us the preparations of living Angio-
sperms that are essential for our researches.

Then, too, in this central department of the science

would be collected together, not only all the literature

on palaeobotany, but this literature would all be
indexed, analysed, and made available on several
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series of card catalogues. The work done by Dr.

Jongmans for the last three years must be done for

the last 150 years, and put in the handiest form for

reference, which is, of course, a card catalogue.

Then there must be a complete card index of all the

names ever given to fossil plants. At present, most
palaeobotanists, all indeed, save a very few, tend to

despise questions of nomenclature, but our science is

in a very bad way owing to the immense numbers
of names given on insufficient or wrong grounds.

One cannot emphasise too strongly the urgent neces-

sity for palseobotanists to reduce order from the chaos

of their present nomenclature, and this can only be

done by some centralising institution or committee,
who are sufficiently grounded in the science to realise

the special needs of palseobotany.

Beyond all this it must not be forgotten that the

collections of fossil plants at present made are trivial

in comparison with those which will have to be

made from all parts of the earth before we can com-
pletely unravel the histories of the ancient continents,

solve questions of past climates, restore the details of

innumerable extinct floras, and reconstruct the tree of

plant evolution through the ages.

In spite of all the discoveries of palaeobotany

immense problems still lie unsolved. Darwin said, in

a letter to Hooker, "The rapid development, so far

as we can judge, of all the higher plants within
recent geological times is an abominable mystery."
To-day it is an abominaole mystery still, and an
abominable mystery it will remain until paleobotany
is recognised as an independent science, and housed,
endowed, and equipped so that she has the tools she
needs for her work.

sorv work the committee has, in accordance with the

conditions of the grant, appointed Mr. C. Hankins,
who took up duties on April* i of this year. There
has already been a large demand for advice on the

management of woodlands, from landowners in the

pastern counties.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

C.\MnKiDGE.—The Board of Agricultural Studies

reports that the number of students receiving instruc-

tion in the school of agriculture is 320. The number
of senior students, exclusive of members of the staff,

engaged in research during the past year was nine-

teen. In view of the large number of research
students working in the school of agriculture, the

University has constituted a degree committee of the

Board of Agricultural Studies, which has already
recommended one research student for the B..\.

degree. The extension of the school of agriculture

is now practically completed, and will be fully occu-
pied during the present term by the transference of

most of the research work from the original building.

In this way more laboratory accommodation is pro-

vided for teaching.

Under a general scheme for research work in

forestry, the Board of Agriculture in Jul)-, k)I2,

offered a grant to the University to enable investiga-

tions to be undertaken on questions relating to the
structure of timber, &c. The forestry committee
appointed Mr. Burdon as investigator, and Mr. .\. P.
Long as assistant-investigator. The work com-
menced on January i, and rapid progress has been
made. In addition to two interim "progress reports,"

a bulletin, the first of a series, on "Scots Pine in

Great Britain," has already been issued by the Uni-
versity Press, while a second bulletin is now in the

press. In addition to field investigations of the
nature dealt with in the bulletin issued, several in-

vestigations and experiments of a different nature
have also been started. In April last, the Great
Northern Railway Company asked the investigator to

undertake, certain inquiries relative to the preserva-
tion of sleepers, and their subsequent immunity from
fungal attacks. An experiment with some thirtv

sleepers is now in progress. Under the grant of

500Z. a year from the Board of .Agriculture for advi-

NO. 2299, VOL. 92]

By the will of the late Mr. G. W. Palmer, of

Reading, a bequest of 10,000/. is made to University

College, Reading.

Mr. .Alexander McKenzie, head of the chemistry

department of Birkbeck College, London, has been

appointed professor of chemistry in University Col-

lege, Dundee, in succession to the late Prof. Hugh
Marshall.

It is announced that a large bequest, stated to be
approximately 250,000/., is made in the will of the

late Mr. W. Gibson, of London and Belfast, to insti-

tute a scheme for providing sons of farmers of coun-

ties Down and iVntrim with educational advantages.

No details of the scheme are yet available.

A Reuter message from Cape Town on November
14 announces that Prof. John Perry, F.R.S., has

been appointed a member of the University Commis-
sion which is to investigate matters connected with

higher education and to consider the conditions under

which the Wernher and Beit donations and bequests

for the purposes of the proposed University of South

Africa may best be utilised. The other members of

the Commission are Sir Perceval M. Laurence,

formerly Judge President of the Supreme Court of

South Africa, who is the chairman, ex-Justice Melius

de Villiers, and the Rev. Mr. Bosman. Prof. Perry's

views upon university education were stated by him
clearly in an address delivered at Oxford just ten

years ago and published in full in Nature of Decem-
ber 31, 1903 (vol. Ixix., p. 207); and in many papers

and addresses he has described the useful functions;

of great schools of science and technology.

The annual general meeting of the Association of

teachers in Technical Institutions was he'd on Novem-
ber 15, at St. Bride's Foundation Institute, London,
E.C., when the retiring president, Mr. P. Coleman,
was in the chair. The annual report of the council

was adopted ; it shows that the association has con-

tinued to progress in strength and inlluence, and has
maintained the reputation it has earned for energy
and activity. The increase in membership continues

to be satisfactory, and is now about 1200. Two new
branches were formed during the year, namely the

Leicester Branch and the South of Ireland Branch.
National councils have now been formed in Scotland

and Ireland, and the organisation and development
of these will engage the attention of the council

during the present session. In the early part of the

year the council had under consideration the situation

which has been created by the abandonment of certain

examinations of the Board of Education and the

general adoption of internal examinations. The
council finally determined to urge local authorities to

form advisory boards in various localities for the' pur-

pose of assisting-- in the coordination of examinations
within a district. The council feels that the present

position with regard to the salaries of technical

teachers is unsatisfactory. Although the cost of

living has increased considerably, the salaries of
teachers have not appreciably increased. The council

hopes that in a very short time it will be able to

report that important steps have been taken to obtain

a satisfactory solution of this matter. The desire for

cooperation between the different associations of

teachers continues to increase, and this association,

as representing technical teachers, has, during the

past year, lost no opportunity of joint action with
other professional bodies. Mr. P. .Abbott, Regent
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Street Polytechnic, was elected president, Mr. J. Paley

Yorkc honorary secretary, and Mr. C. Harrap
honorary treasurer.

On November 15 Dr. David Starr Jordan, president

(if the Leland Stanford Junior University, delivered a
li cture at Birkbeck College on the American univer-

sity. He said that the words of Emerson, "America
means opportunity," supplies the basal idea of the

r American university. American university institutions

arc not intended to maintain any kind of tradition

or system; they are intended to meet the people's

need's. What is best for one may not be best for

another, and it is not for any educational board to

say that this study is more valuable than that. It is

for the student to find out which things are worth
most to him. Scholarship, he said, depends on the

thoroughness of our knowledge in its relation to the
affairs of human life. In tracing the development of

the universities in the United States, Dr. Jordan said

that about 1868 the Act was passed which allowed for

the gift to every State of a large amount of land on
condition that a university was established, which was
til teach, among other subjects, agriculture and the
mechanic arts, and that brought engineering and
agriculturo into the very centre of their university

' system. The work of the university is to bring
' scholars together, and if he were to offer a word to

London upon the university question he would say :

" .^bove everything bring together all the fragments
that are scattered over the City." The university is

not the place for men who neglect work, and in the
United States they are moving more and more to-

wards testing a man's work as he goes on and
sending him home to think about it if it was un-
satisfactory. Dr. Jordan himself once sent away
131 men in one day. .American authorities have
generally agreed that prizes do not help scholarship,
and most American institutions have discarded
honours for the same reason. He thought, he said,
that the abuse of fellowships and scholarships has
been greater on the whole than the good results. In
most .American universities, if those under the old
influences are excepted, men and women are admitted
on the same terms, and nothing will induce the
Western institutions to change that system. One
result of reaching out for all kinds of talent is an
enormous increase of students. In California, where
the population numbers 2,000,000, there are 8000
university students.

SOCIETIES AND ACADEMIES.
London

Royal Society, November 13.—Sir Archibald Geikie,
K.C.B., president, in the chair.—Sir William Crookes :

The preparation of eye-preserving glass for spectacles
(see p. 356).—Prof. .\. W. Porter : An inversion point
for liquid carbon dioxide in regard to the Joule-
Thomson effect.—Prof. .\. W. Porter and Dr. F. W.
Edridge-Green . Negative after-images and successive
contrast with pure spectral colours. This paper is a
rejoinder to the criticisms made by Prof. Burch to a
previous paper. The authors have repeated their ex-
periments, taking the most minute precautions to
avoid all stray light, with the same results as before.
The most important result is that a negative after-
image of an approximately complementary colour is

obtained in the total absence of stimuli which would
cause such colour.—Prof. O. W. Richardson : The
positive ions from hot metals.—G. W. Walker : The
diurnal variation of terrestrial magnetism. The
paper deals with observational data with regard to
the diurnal variation of terrestrial magnetism col-
lected from nine observatories. The data are pre-
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sented in terms of the Fourier coefficients of the

24-hour and 12-hour terms for the geographical com-
ponents to north, west, and vertical (downwards).
It is noted that the data give strong support to Dr.
Schuster's formula (Phil. Trans., 1908) for the mag-
netic potential of diurnal variation as derived from
the west component ; but the magnetic potential so
determined does not give the proper numerical values
for the north component as observed. The data for

vertical force are shown to be in general agreement
with Schuster's conclusion that the primary source
of variation is of epigene origin.—G. W. Walker : A
suggestion as to the origin of black-body radiation.

The paper first shows that a function of dynamical
form can represent the data with regard to radiation

quite as well as the formula proposed by Planck.

Royal Anthropological Institute, November 4.—Prof.

.\rthur Keith, F.R.S., in the chair.—J. Reid Moir :

The striation of flint surfaces. The paper dealt with
the .scratches to be observed upon flints found upon
the present land surface. Flint was shown to be a

material of variable hardness, the black unchanged
variety being the most resistant. .Specimens from the

surface which had been "patinated" were much
softer, and it was shown how these can be scratched
by passing a flint point over their surfaces under
pressure. It was also demonstrated that a hardened
steel point will also have this effect. The depth and
nature of a scratch depend largely upon the hardness
of the surface to be scratched. Examples of scratched
glass found upon the surface of the fields were
exhibited, and the scratches upon them shown to be
of various kinds and similar to those developed upon
surface flints. The specimens of scratched glass

demonstrated tliat certain movements, such as would
be brought into play by agricultural operations on
the present land surface, were sufficient to imprint
scratches upon scratchable objects lying on that sur-

face, and as it has been demonstrated that some
flints can be scratched by steel it seems probable that
certain of the scratches seen upon surface flints can
be assigned to the same cause. The " weathering
out" of scratches upon flints was next dealt with.

It was sliown that when a moving point passed over
a flint under pressure the area upon which the point

impinged was shattered, and small plates of flint

formed along the line of movement. These plates of

flint in time weather out and leave a clean-cut groove
behind. If the theory of the weathering out of

scratches was correct, then wliat in many cases had
been looked upon as deep glacial stria might pos-

sibly be simply weathered-out "shattered" scratches,

the initial stage of which would not require any very

great pressure to produce.

Geological Society, November 5.—Dr. .\ubrev

Strahan, F.R.S., president, in the chair.—J. A.
Douglas : Geological sections through the Andes of

Peru and Bolivia. The geological structure is dealt

with of the South American .Andes, as illustrated by
a horizontal section from the port of Arica in the

north of Chile across the "Cordilleras" to

the forested region of the Amazon slopes, following

the route of the Arica-La Paz railway. The general

physiography of the Peruvian Andes and the topo-

graphical features of the country traversed by tlie

railway are discussed. Its geological structure is

described under three headings :—(i) The Mesozoic
sediments of the coastal region with their contem-
poraneous igneous, rocks

; (2) the volcanic rocks of the

Mauri River, the Mesozoic and Palaeozoic sediments
of the " Altaplanicie " and the Titicaca district; (3)

The Palaeozoic rocks and granitic core of the eastern

Cordillera and the Amazon slopes. The Mesozoic

stratified rocks are well exposed in the " Morro dc
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Aiica," where fossils occur which indiiato an L pper

Jurassic (Callovian) age. They are interbedded with

thick sheets of basic enstatite-andesite. The erosion

of the river-valleys that has brought to Hght the

Jurassic sediments has also laid bare the underlying

plutonic mass of granodiorite, which may be regarded
as the deep-seated core of the western "Cordillera."

The western Cordillera is essentially a volcanic range.

The enormous amount of volcanic material emitted

has almost completely concealed the underlying rocks.

The lavas can be resolved into three main groups,

characterised by their dominant ferromagnesian

mineral, succeeding one another in age according to

a law of increasing basicity. The " Altaplanicie," is

almost entirely covered by horizontal sheets of volcanic

ash, tuff, and pumiceous lava, described as the Mauri
Volcanic .Series. The occurrence in an interbedded

layer of gravel, of a fragment of a jaw of " Nesodon,"
almost identical with specimens from the Miocene
beds of Santa Cruz, affords a clue for an estimation

of their age. They are overlain on the east by
giavel-deposits of the Desaguadero River, the highest
terrace of which was found to contain remains of

Mastodon, Megatherium, Scelidotherium, and other
Pleistocene vertebrates. From beneath these super-

ficial deposits crops out a series of unfossilifcrous red

sandstones and conglomerates. These arc divided

into two groups^a younger series of Oetaceous
age resting with pseudoconformitv on an older Permo-
Carboniferous group. The Carboniferous formation
is nowhere e.xposed along the line of section. The
eastern Coriillera is composed chieflv of steeply-

dipping Devonian slates and quartzites.

Linnean Society, November 6.—Prof. E. B. Poulton,
F.R.S., president, in the chair.—H. Hamshaw
Thomas and Miss Nellie Bancroft ; The cuticles of

some recent and fossil Cycadean fronds. The inves-

tigation was undertaken with the view of determining
the probable relationships of the modern group to the
Mesozoic Cycadophyta.—Prof. VV. A. Herdman :

Spolia Runiana II. Results of the past season's
dredging. The author described the course taken by
the yacht ofT the west coast of Scotland, and showed
a long series of slides displaying the scenery and
bird-life of the unfrequented regions visited.

Mineralogical Society, November ii.—Anniversary
meeting.—Dr. A. E. H. Tutton, F.R.S., president, in

the chair.—A. Hutchinson and A. M. MacGregor : A
crystalline basic copper phosphate from Rhodesia.
The mineral occurs at the Bwana M'Kubwa copper
mines as a crust of minute, brilliant, peacock-blue,
orthorhombic crystals, associated with malachite.
.\xial ratios a : fc : c = o-394 : i : loi ; forms no, on;
hardness 4-5; specific gravity 4-1. Chemical com-
position, determined by an analysis of a small quantity
of carefully .selected material, approximates to the
formula 2Cu3(POj);.7Cu{OH), ; no water is lost on
heating to iqo°. .Although it has much the same
composition as some minerals included in the pseudo-
malachite family, it differs w-idely in its physical char-
acters from dihydrite, the only vi'ell-defincd crystalline
member of the group, and is probably a new species.

—

Dr. G. T. Prior ; The meteoric stone of Wittekrantz,
South Africa. The stone, which fell on December 9,
1880, at the farm, Wittekrantz, Beaufort West, Cape
Colony, is slightly chondritic, and consists of the
usual aggregate of olivine and bronzite, with particles
of nickeliferous iron and troilite. In chemical and
mineral composition it is very similar to the Baroti
meteorite previously described.—Dr. G. T. Prior : The
remarkable similaritv in chemical and mineral composi-
tion of chondritic meteoric stones. The close similaritv
presented by most chondritic meteoric stones, although
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generally recognised, has to some extent been obscured
by the unduly elaborate classifications which have been
devised. A review of the quantitative mineral com-
position of forty-two chondritic stones and a critical

examination of the published analyses of others lead
to the conclusion that almost all thb.se at present

known are, except for some variation in the amount
of nickeliferous iron, practically identical in chemical
and mineral composition, the identity extending even
to the chemical composition of the individual con-
stituents. They approximate to the type with the
following percentage mineral composition :—Nickel-
iron (Fe:Ni = io), 9; troilite, 6; olivine (Mg:Fe = 3),

44; bronzite (Mg : Fe= 4), 30; felspar, 10; chromite,

&c., I.—Arthur Russell : Notes on the minerals occur-

ring in the neighbourhood of Meldon, near Okehamp-
ton, Devonshire. The principal species are datolite,

in crystals sometimes a^ cm. in length, sea-green in

colour, and nearly transparent, polysynthetically de-

veloped, and showing a cleavage parallel to 001

;

apophyllite, in three types—square, tabular, and pyra-
midal

;
pyrrhotite, in thin hexagonal plates ; tour-

maline, in black, brown, green, blue, and pink
crystals, sometimes zoned; garnet, in colourless cubo-.

dodecahedra, and trapezohedra, sometimes including
woUastonite hairs ; wollastonite, abundantly in pure
white, fibrous masses.—J. B. Scrivenor : A calcium-
iron-garnet from China. It is interesting on account
of its unusually easy solubility in hydrochloric acid

without ignition.

Mathematical Society, November 13.—G. T. Bennett :

The skew-isogram mechanism.—G. H. Hardy and
J. E. Littlewood : Tauberian theorems concerning
power series the coefficients of which are positive.

—

G H. Hardy : Lambert's theorem.—J. E. Campbell :

(i) The connection between surfaces the lines of curva-
ture of which are spherical and surfaces the inflec-

tional tangents of which belong to linear complexes.

(2) Surfaces the systems of inflectional tangents of

which belong to systems of linear complexes.—W. H.
Young : Integration with respect to a function of

bounded variation.—W. W. Johnson : The computation
of Cotes's numbers, and their values up to n = 2o.

—

S. G. Soal : Some ruler constructions for the co-

variants of a binary quantic.—T. C. Lewis : Analogues
of orthocentric tetrahedra in higher space.

P.-\RIS.

Academy of Sciences, November 10.—M. F. Guyon
in the chair.—Emile Picard : Remarks concerning an
integral equation considered by M. Charlier.—H.
Deslandres and L. d'Azambuja : The action of a mag-
netic field on the ultra-violet band spectrum of water
vapour. A new property of the regular series of lines

forming the band. The third group of the nitrogen

bands shows the Zeeman effect ; under similar con-

ditions the water vapour band is not doubled by the

magnetic field, but all the lines constituting the band
are displaced.—.Armand Gautier : Fluorine as a con-

stant element in the emanations from the earth's

crust. Fluorine (probably as hydrofluoric acid) has
been detected and estimated in the gases from a
fumerolle at Vesuvius, in the proportion of about
one part in 10,000. Fluorine has also been found in

the fumerolles of Tuscany.—E. Jungfleisch and Ph.
Landrieu : Researches on the acid salts of dibasic

acids. The dextrorotatory carnphoratcs : the
potassium camphorates.—C. V. L. Charlier : Terres-

trial refraction and the constitution of the atmosphere.
—M. Fessenkoff : The equatorial acceleration of the

sun.—MM. Chipart and Lienard : The sign of the real

part of the roots of an algebraic equation.—Georges
Polya : .\n algorithm alwavs convergent lo obtain

polynomials with the best approximation of Tcheby-
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chef for any continuous function.—E. Gouraat Some
singular integral equations.—R. Boulouch

: Homo-
graphical relations between systems of centred

fc"'^D
dioptres Singular stigmatic points.-EmileBaud: Relation between the heat of formation ofbinary liquid mi.xtures and their composition. Formixtures of cyWohe.xane and ethylene bromide the

relation
<, = A^v( , - .r) is shown to hold good, in which

q IS the quantity of heat evolved, x and (i~x\ arethe fractions of the gram-molecule of each consti-tuent for a gram-molecule of the mixture, fe variesonly from 1-30 to 1-35—L. C. Maillard
: The orieinot the cyclic bases of coal tar. Amino-acids combinevwth sugars giving humus bodies which yield pyridinebases on dry distillation. These facts are applied tothe formation of coal and to explain the products ofit> pyrogenic decomposition.—Marcel Sommelet • A

h"^o ,u
decomposition of the halogen alkylates ofhexamethylene-tetramine. An aqueous solution othe chIorben.vlate of he.xamethylene-tetramine whenboiled gives benzaldehyde as the main product of itsdecomposition. The homologous toluic ^aldehydes a eformed in a similar manner. The course of thereaction cannot be readily followed.-C. Gaudefroy •

Andre th.''T",
'^^"''"

°^. potassium oxalate.-a

certal; f J n.H-P 'T^"k "^ PO'^s^ium contained incertain feUpathic rocks by some substances employed

don with'Vel^''"''"^^''''"''
'"'"""=d '" aqueous"^ s6lu.tion with felspar, bring into solution notably lareer

w Te? ^'
°f potassium than would be obtained wflwcter alone, ammonium sulphate, and calcium a- I

'^^Tt%^:^^r'^h''"' ^'A'''' effect.-.t'Cub^'nc I

d^e.ZS ^Hilsl^SrSe^S ^^- i

blood in general paralysis. The living orga^Li was

Sfi"ent %,rr'^ '1:°
''^ circulating t t^e b ood ^atients suffering from general paralysis. The blood

I

V MaLu^lian^'TI " P°-""'" Wasser^ann reaction -
y jwanouelian: The existence of Negri's corpuscles

•flerin"J7;onf;;1,'"
°' '^"^ ^=*''^"^''>- ^'^""^ '" -'-a

'

>unering from rabies. Sections of the salivary criandsshowed large numbers of Negri's corpusdes Tn fhfcytoplasm of the nerve cells only no Xr cons kuen?

°M^.„ d? A^'cTrl^n^'mTn's i ^^^r^^^^^l
burns. A\er;>tion" of"^sp: iaf scr'e"eL ^^l^T^^llets together wit';i a proof "of'he rel immunity^rm
^ofn^H>"''"%°''';i'""'' ^^ their use.-M. DanC- Th^
Fonast?. t,, °'"J-

'dulis.~A. Trillat and M
organ sms Jv the°"''"'°",S

°f
.
transport of micfo:

cofrl?,Tn .7 . •

'"' Experiments leading to the

by air"°"thou
!^'^''°-°'-&--.'^s can be trfnspor ed

iection -?• *" '"'ervention of mechanica pro-

^Sies^i^'/pE- '^-rrelLS^ofT""^ "^r

t^^S-^ransf""-"^'"
'^^'"^ -Tcro-^rga"nTsms ' o?' L^^;

Stefaneg u Th™'"^ -fi
""P^e^"^ nfaterials.-Sabbaaieianescu

. The ramification of the dental tubercles nf'-^ molars of Elephas, Stegodon, and Mastodon

BOOKS RECEIVED.
Die Wissenschaft. Band 48. Die Entwirklnnades Temperaturbegriffs im LauV der leiten r' K

Po-'^kn ^^^''T' ""?.^^'" Danischen by I. KbldV*^p. 160. Band 40. Das T enrlno,, ^ r-
r>.oiue.

Dampfe. By ^l h' Kone.f" P^' ^-^^X'
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j
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I TT^.^^'^i'-'-^.f'^''
Meteorologie. By Dr. J. HannUnter Mitwirkung von Prof. R. Suring. 3 Aufla^e'Lief. ,. (Leipzig: C. H. Tauchnitz.) 3-60 marks

Memoirs of the Geological Survey, Scotland. TheGeology of the Fannich Mountains and the Country
I

around Upper Loch Maree and Strath Broom (Ex^planation of Sheet 92. By B. N. Peach and othersand Petrological Notes by Dr. J. T H Teill Pn'

' E^SM fT\ .A''° ^K'} 9-'- (London: H.M.S.o'^:E. Stanford, Ltd.) 2i-. 6d. each.
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Elemente der e.xakten Erblichkeitslehre mit Grund-zugen der biologischen Variationsstatistik. By Dr\V. Johannsen Zweite Deutsche Ausgabc in 30
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'''^~'^- "'"^

= ^- ^'''^^^^) S
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Holiday Nature-Book. By S. N. Sedgwick
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^
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Underground Waters for Commercial Purposes. By
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Spencer Lecture. By Prof. C. Lloyd Morgan. Pp.

53. (0.\ford : Clarendon Press.) 2S. net.

The Celebration of the Two Hundred and Fiftieth

.Anniversary of the Royal Society of London, July
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Oxford University Press.) 5^. net.
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Classes. By Dr. C. G. Knott. Third edition, re-
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MINERALOGY-CRYSTALLOGRAPHY-

PETROGRAPHY-GEOLOGY.
Ask for our new

GENERAL CATALOGUE XVIIL
(2nd Edition)

for the use of Middle and High Schools and Universities.

Part I, 260 pages, no Illustrations.

Ihis catalogue has been prepared with the view of making an exhaustive
compilation of all educational appliances for the teaching
of Mineralogry and Geologry from a scientific as well as from
a practical p.int of view. All the subjects are treated typically, and
instructive specimens have been selected with the greatest care. A close
examination of the catalogue will show, that owing to its careful compo-
sition it gives the opportunity of procuring the most complete outfit for the
various schools for instruction in and the study of the subjects named.

Catalog'je No. 18, Part I, will be sent free on application.
Part U will appear within the course of the year.

(Collections and single specimens of Minerals and Fossils,
Meteorites bought and exchanged.)

Dr. F. KRANTZ,
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY.

ROCK SECTIONS FOR THE MICROSCOPE

(IS, Amoeba, Arcella, Actinosphzrium,
I, Stephaiioceros, Melicerta, and many
:e ij. per Tube, Post Free. Helix
Anodon, &c., for Dissection purposes.

New List of over 600 well cut Rock and Mineral
Sections now ready, post free from

JAMES R. GREGORY 6 CO.,
Mineralogists, &c..

139 FULHAM ROAD, SOUTH KENSINGTON, S.W.
Telegrams: "Meteorites. London." Telephone: 2S41 Westerr

LIVING SPECIMENS FOR
THE MICROSCOPE.

Volvox, Spirogyra, Desmids, D:
Vorticella, Stentor, Hydra, Floscv
other specimens of Pond Life.

pomatia, Astacus, Amphioxus, R:

THOMAS BOLTON,
25 BALSALL HEATH ROAD, BIRMINGHAM.

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be-suppiied, either living
or preserved by the best methods :

—

SycoD ; Clava, Obclia, Seclularia ; Actinia, Tealia, Caryopbyllia, Alcy
ooium ; Hormipbora (preserved); Leptoplana ; Lineus, Amphiporas,
Nereis, Apbrodile, Arenicola, Lanice, Terebella ; Lepas, Balaoas,
Gammarus, Ligia Mysis, Nebalia, CarciDus ; Patella, Buccinum, Eledone,
Pectens Bugula, Crisia, Pedicellina, Holotbaria, Asterias, Ecbinus,
Salpa (preserved), Scyllium, Raia, &c., &c.

For prices and more detailed lists apply to
Biological Laboratory, Plymouth. THE DIRECTOR

WATKINS & DONCASTER,
Naturalista and Manufacturers of

CABINETS AND APPARATUS
nil COLLECTORS OF INSECTS. BIRDS' EQQS AND SKINS

MINERALS, PLANTS, Ac.

N.B.— For Excellence and Superiority of Cabinets and Apparatus,

references are permitted to distinguished patrons. Museums, Colleges, &c.

A LAHQB STOCK OF INSHCTS. UIKUS' BQOS AND SKINS.

SPECIALITY Objects for Nature Study,
DraiyM'ing Classes, &c

Birds, Mammals, &e.. Preserved and Mounted by First-class

Workmen true to Nature.

All Books and Publications (New and Second-hand) on Insects,

Birds' Eggs, &c., supplied.

36 STRAND, LONDON, W.C.
(Five Doors from Charing Cr(

FULL aA TA LOG VB POST

Sales b? auction.
STEVENS' AUCTION ROOMS. Estd. 1760.

A Sale by Auction is held EVERY FRIDAY
at ia.30, which affords 6rst-class opportunities for the disposal or

purchase of SCIENTIFIC AND ELECTRICAL APPARATUS,
Microscopes and Accessories, Surveying Instruments, Photographic

Cameras and Lenses, Laihes and Tools, Cinematographs and Films,

and Miscellaneous Property.
Catalogues and terms for selling will be forwarded on application 10

iviK>. J. c. 8'rE:'VE:i«s,
18 KING STKEEr. COVENT GARDEN, LONDON, W.C.

rxsE: ' SIRIUS' FCA.'V TU^B,
Price 15/'.
Sole .lUktr,

H. HELM,
66 Hatton Garden,

Loridon.

ACTUAL "MAKER
of all kinds of

LIST FREE,

Now on view, some clioice specimens of

DATOLITE
from Pare Bean Cove, MuUion, Cornwall. Probably the last

lot that will be found in this district.

A large number of other choice Cornish
specimens.

isusse:i:.l. & sha-vv,
38 Gt. James Street, Bedford Row, London, W.C.

NOTICE.—Advertisements and business letters for " Nature" should be addressed to the Publishers ; Editorial Com.
unications to the Editor, The telegraphic address of " Nature Phusis," London.

SUBSCRIPTIONS TO "NATURE."
jC s. d.

I
To all Places Abroad :—

Te/epAone—Gerrard, 8830.

d.

Yearly 1 8 I Yearly
Half-yearly (26 Numbers) 14 6 Half-yearly (26 Numbers) IS 6
Quarterly (IJ Numbers) 7 6 | Quarterly (13 Numbers) 8

(A charge of 6d. is made for changing Scotch and Irish Cheques.)
Cloth Cases for binding "Nature" are issued at \s. 6d. each, and can be sent post free for Is, 9d,

NET CHARGES FOR ADVERTISEMENTS.
First Two Lines in Column
Per Line after
One Sixteenth Page, or Eighth Col.
One Eighth Page, or Quarter Col....

6
I

One Sixth Page, or One Third Col.
9 I Quarter Page, or Half a Column ...

Half a Page, or a Column
6 I Whole Page

For the re-directi*n of replies to advts. a charge of 3J. per advt. is made.
ChtQUes and Money Orders should be Crossed and made payable to MACMJLLAN O CO,,

OFFICE: ST. MARTIN'S STREET, LONDON. W.C.
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N.P.L. PHOTOMETER BENCH
MADE BY

ALEXANDER WRIGHT & CO., Ltd.,
WE:sT<]viir<s'x>E:x{.

SCIENTIFIC INSTRUMENTS
OF ALL DESCRIPTIONS.

THe " HARRIS "

sp£:cti^oivie:t£:r.

A cheap and reliable Instrument specially desi^
Students' use.

Very strongly constructed so that it may be
elementary pupils without being put out of o

PRICE £2 : 10 : Each Net.

Descriptive Pampttlet on application.

PHILIP HARRIS & CO.

BIRMINGHAM

ed for

cd by

(1913)

LTD.

Apparatus to determine the
expansion undergone during the

freezing of water.
Designed by J. K. ICXMG, IVI.A.

Price

SdLs net.

TOWNSON & MERCER.

I

34 Camomile Street, London, E.C.

Laboratory Klinostat
With very powerful
one-speed clockwork

movement, giving
about one revolution

per 15 to 20 minutea,

diameter of rotating

disc 24 cms., weight

without flower pot

22 lbs., for vertical,

horizontaland inclined

observations, complete

with 4 hooks.

As List No. V 5669.

Price

£5 5

Extract from our
Botany and Plant
Phy/iiology List No.Sl,

a copi/ of which will

be sent on application.

im- See favourable tdi-

lorial nolicee: SATURB,
on. 1", 1912, page 19"

;

SCIIOUL WORLD, Nor.,

1912, page 4S".

A. QALLENKAMP & CO., Ltd.

19 & 21 Sun Street, Finsbury Square, London, E.C.

' .Macmillam and Co.. LlMiTEn, .it
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE.
" To the solid ground

Of Nature trusts the mind which builds for aye. "—Wordsworth.

No. 2300, Vol. 92] ~ THURSDAY, NOVEMBER
Registered as a Newspape

27- I9I3 fPRicE Sixpence
[All Rights Reserved.

NEWTON & CO.'S
" DEMONSTRATOR'S "

SCIENCE i

LANTERN.
/Iluslraled Catalogue

Post Free on request.

Neb)

Model.

72 WIQMORE STREET, LONDON, W.

(focostat).
glass or
Being fi

fits on to the handle of a Dissecting InstrumentMapping Pen or Needle, and when once set is always in focus
Those who have hitherto used a watchmaiter's eye

a Jens on a stand will appreciate the advantage of this
xed on the instrument itself, it is always in focus, as ii

ifith the instrument. It is invaluable to the Botanist
t-ntomologist. Zoologist, and the Draughtsman. j

For Botany and Dissecting, complete with Needle 5 'e
•' ) .» It and two special

to fine pointed Blades .96
- plele wilh Mapping Peni

Scalpels
Draughtsm

BECK'S FOCOSTAT LENS
(HISCOTTS PATENT).

R. & J. BECK, Ltd., 68 CORNHILL, LONDON, E.C.

GRAND PRIX AWARD, TURIN.
SOLE AUTHORISED MAKERS OF

STROUD & RENDELL SCIENCE LANTERNS.
The " University " Lan-

tern, with Russian iron
body,_ sliding baseboard, two
superior objectives, plane
silvered mirror "A," which
is moved by a knob causing
the rays to be reflected
upwards for the projection of
objects in a horizontal plane,
condensers ^J in. fliam.. prism
with silvered back which can
be used at " C," or as an

^ erecting prism in mount *' D,"
lime-light burner, slide carrier.
Price complete in travelling
case, without reversible adjust-
able stage "B," £10 7 6

h "Phccnix" Arc Lamp H 15 Q
ible adjustable stage " B" for supporting apparatus, extra 7 6
' College " Lantern, without adjustable stage, with
le-light burner complele g 2 6
ditto, with " Phcenix " arc lamp 9 10
d prism for spectrum with support, for either lantern ... 1 7 6

alyser ... 2
Catalogues post free

Mechanical Models 'for teaching' Bulldlng''and"Mactlln

Optical Lanterns and Accessory Apparatus iNew Edition).
Abridged List of Chemical Apparatus and Chemicals, 44 pages.

14: cowi]vii=:iic;i«.iL. stjree:t, i^e:e:i>s.

The
•'HORTICULTURAL
HYGROMETER"

gives warning
of probable
FROST.
Price £1 1

Description, and ^rice List oj

Theimomelers, &c.. sent free.

NEGRETTI & ZAMBRA,
38 Holborn Viaduct, London, E.C.

City Branch : 45 Cornhill, E.C.

West End: 122 Regent St., W.
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UNIVERSITY OF LONDON.
THIS IS TO GIVE NOTICE that the Senate will shortly proceed to

elect Examiners in the following subjects for the year 1914-15.

The Examiners appointed .nay be called upon to take part in the Exam-
ination of both Internal and External Students. Full particulars of the

remuneration of each Examineiship can be obtained on application to the

Principal.

HIGHER EXAMINATIONS FOR MEDICAL DEGREES.
Pri-:shnt Examiners.EXAMINBItSHIPS.

Two in Obstetric Medici.

Two in Pathology ...

fNorm.in Da ton, M.D., F.R.C P.

I Humphiy l>..vy Rolleston, M.A., M.D.
,.-; B.f . F.R.C. P.

W K. Watrtringion, M D., Ch.B., F.R.C.P.

V Vacant.
fHenry Russell Andrews, M.D., B.S.,

•...\ M.R.C.P.
I Vacant
(Prof. Robert Muir, M.A., M.D., F.R.S.

-
I Vacant.

j FrMiric F. Burghard, M.D., M.S.,

I William F.' Haslam, M.B., Ch.B., F.R.C.S.
iry Betham Robinson, M.D., M.S.

I
Henry Be

F.R.C.
Uacant.

S.

^ . ^ ,. , „ J. ( Prof. F. M. Sandwith, M.D., F.R.C P.
Two in r,-of,cal Med.cme...

\ y^^^^,

The Examiners above named are re-eligible, and intend to offer them-

selves for re-election.

N.B.—Attention is drawn to the provision of Statute 124, whereby the

Senate is required, if practicable, to appoint at least one Examiner who
is not a Teacher of the University.

Candidates must send in their names to the Principal, with any attes-

tation of their qualifications they may think desirable, on or before

MONDAY, DECEMBER 15. (It is particularly desired by the Senate

that no application of any kind be made to its individual Members.)

If testimotiiah are submitted, three copies at least ot each should be

sent. Original lestitiwttials should not be fonvarded in any case. //

more than one Examiaership is applied for, a separate complete applica-

tion, with copies of testimonials, if any, must be fonoarded in respect

oj each.

Universiiy of London, By Order of the Senate.

South Kensington, S.W., " "~
November, 1913.

HENRY A. MIERS,

UNIVERSITY OF MADRAS.
APPOINTMENT OF UNIVERSITY PROFESSORSHIPS.

The Syndicate of the Madras University invites applications for the

following Professorships in the University :—

(1) A University Profes-or,-hip in Indian Economics.

(j) A University Professorship in Indian History and Archaeology.

(3) A University Professorship of Dravidian Philology.

(4) A University Professorship of Comp.irative Ph lology, with

special reference to Sanskrit and the Sanskritic languages

cf Southern India, including Urdu.

The first appointment will be for a term of five years on a salary of

Rsicooo/- (£056 13s 4<i'.) per annum. The main duties of the Professor

will be to investigate and lecture on the special problems of Indian Eco-

nomics, and to train students in the methods of Economic Study and

Research.
The second appointment will be for a term of five years on a salary of

Rssoo/- ( £33 6s. 8rf ) per mensem, rising by an annual increment ot Rsso,

and in case of renewal to Rsi.ocx) (/;66 13s. 4^.) per mensem. The duties

of this Professor will be to supplement the ordinarj; instruction afforded in

affiliated colleges by advanced lectures of a specialised character.

The third and fourth appointments will be each for a term of five years—

the term being renewable, on a salary of Rs9,ooo/ (£600) each, per annum.
These two Prufessois may be required to deliver courses uf lectures, and

any woik calculated to further the .idvanced study of the languages with

which they are concerned will fall within the sphere of their legitimate

All Professors will be required to devote their whole time to the duties

of their offices, and not to absent themselves from their duties without the

permission of the Syndicate.

Applications from candidates for the appointments should be sent in by

December 31, 1913, in the case of the first two Professorships, addressed

to E. \V. Middlemast, Esq., M.A., c/o the India Office, London, S.W.,

and in the case of the last two by March i, 1914, addressed to the Rev.

E. M. Macphail, M.A., B.D., Harlaw Hill House, Prestonpans, Scotland.

The selected candidates will be required to bind themselves by agree-

ments, the details of which will be settled later.

The University will be prepared to pay each selected candidate a single

first class passage to Madras.
(By Order)

W. H. JAMES,
Senate House, Ag. Registrar.

November 5, 1913.

BIRKBECK COLLEGE.
HEAD OF CHEMISTRY DEPARTMENT.

This post is vacant owing to the appointment of Dr. Alex. McKENiilE

as Professor of Chemistry at University College, Dundee.

The Council invite applications.

Commencing salary A400. Candidates should stale their academic and

other distinclions, age, and experience, and should enclose testimonials.

Apply to the Principal, Bitkbcck College, Breams Buildings, E.C.

SWINEY LECTURES ON GEOLOGY,
1913-

Under the niHECTiON of the Trustees of the British Museu.m.

A Course of Twelve Lectures on "The Natural History of
Minerals and Ores" will be delivered by T. J. JEHU, M.A., M.D.,
F.R.S.E., in the Mrt.illurgical I eclure Theaire of the Imi.erial College of

Science and Technology, Exhibition Road, Soulh Kensington (by per-

mission of the auth<irities of the Colleg'-), on Mondays and Tuesdays at

5 p.m., and Saturdays a) 3 p.m., beginning Saturday, November 39, and
ending Tuesday, December 23. The Lectures will be illustrated by
Lantern Slides. Admission Free.

By Order of the Trustees,
L. FLETCHER, Director.

British Museum (Natural History),

Cromwell Road, London, S.W.

BEDFORD COLLEGE FOR WOMEN
(UNIVERSITY OF LONDON),

YORK GATE, REGENTS PARK, N.W.
SECONDARY TRAINING DEPARTMENT.

Head of the Department .. Miss Sara Melhuish, M.A.

The Course, to which Smdents are admitled in January and October,
includes full preparation for the Examinations for the Teaching Diplomas
granted by the Universities of London aqd Cambridge.

Applications for Entrance Scholarships, Grants, &c., for the Course
beginning January, 1014. should be sent to the Head of the Department
not later than December 6.

ESSEX EDUCATION COMMITTEE.

The Essex Education Committee invite applications for the appointment
of PRINCIPAL of the East Anglian Institute of Aericulture. Chelmsford.
The person appointed must have a thorough knowledge of Science, both

on the Physical and Biological side-^, and, above all, he must have practical

Agricultural experience to enable him to teach and direct with the require*

ment^ of the farmer constantly in his mind, and will be required to devote
the whole of his time to the Committee's work.
The salary will be at the rate of -£500 per annum.
The appointment will be determinable by six months' nctice on either

side.

Further particulars and Forms of Application may be obtained from me,
the undersigned, and applications, accompanied by a full statement of the
qualifications of the Candidate and copies of Testimonials (not exceeding
three in number) must be sent in addressed to me on or before December 6,

County Offices, Chelmsford.
J. H. NICHOLAS, Secretary.

ESSEX EDUCATION COMMITTEE.

WANTED, a LFXTURER IN AGRICULTURAL BIOLOGY who
should be fully qualified in Botany and Zoology. Experience in advisory
work among b'armers is desirable.

Salary, Z'So to ^200 per annum according to qualifications and
experience.

Application must be made in accordance with the printed Application
Form, which can be obtained from me, the u^der^iE^ed, and inust be sent

in, accompanied by copies of three testimonials, so as to airive by Decem-
ber 6, 19(3, at the latest.

A. MALINS SMITH, Principal.

East Anglian Institute of Agriculture.
Chelmsford.

INTERNATIONAL INSTITUTE OF
AGRICULTURE.

The International Institute of A£ricullure invites applications for an
additional post on the English Scientific StafT of the Bureau of Agri

tural Intelligence and Plant Diseases. Salary L.i9o(4 800 lire) per am
payable monthly. Second Class Fare. Vacation 40 days. Candidates
must have taken a good Agricultural degree and possess a thorough know-
ledge of French.

Selected candidate to enter on his duties on January i, igi4,

as possible after that date.

Applications, accomp.inied by copies of testimo'-'ils, should be sent to

the Secret.\rv Genkral of the International I ute of Agriculture,

Rome. ^^^
UNIVERSITY COLLEGE,

NOTTINGHAM.
DEPARTMENT OF ENGINEERING.

Head of the Department .. Professor C. H. Bulleid, M.A.

Applications are invited for the post of LECTURER AND DEMO!
STRAlOR IN CIVIL ENGINItERING. Ability to teach Buildii

Construction to evening students will be an additional quali6cai

jCtso per annum. Forms of application may be obtained from the REGIi

trar, to whom they must be returned not later than December 9,

1
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I A LESSON FOR ENGLAND.
Japan's Inheritance. The Country, Its People,
and Their Destiny. By E. Bruce Mitford. Pp.

384 + plates. (London: T. Fisher Unwin, n.d.)

Price iQS. 6d. net.

THE author of this account of the country
of Japan has not only travelled through

it with the observing- eye of a geographer, but
he has consulted the best papers which have been
published by geologists and experts in seismo-
logy. He gives what seems to be a true account
of the position of Japan among the nations, and
of her ambitions. Travellers will find the book
a useful addition to the books which give the im-
pressions of the globe-trotter, but the author can-
not be said to have made more than a superficial
study of the social phenomena exhibited by Japan
in the last forty-five years.

The Mikado was a combination of a roi-faineant
and a god

; the Shogun was the ruler of a feudal
state; religion was Confucianism or Buddhism,
permeated by Shintoism, which in a few words
may be said to be really patriotism and ancestor
teachers of ancient classics. The structure was
in many ways beautiful, but it proved to be with-
out physical strength. Its extreme weakness
proved its salvation-. Even the teachers of

;

classics saw that for a poor nation to be strong,
scientific method must permeate the thought of
the whole population. And now, at the end of
the first chapter in Japan's modern history we
find a nation which can not only defend itself, but
which retains all of its religion that was beautiful.
Every unit of the population can not only read
and write, but it is fond of reading, and its educa-
tion did not cease when it left school. It is get-
ting an increased love for natural science, so that
it can reason clearly; it is not carried away by
charlatans

; it retains its individuality. One result
of this is that in time of war Japan has scientific

armies. Not only are its admirals and generals
scientific, but also every officer, everv private
is scientific. The accounts of many of our Euro-
pean wars must seem to a Japanese like a Gilbert
and Sullivan opera. The country is naturally
very poor, and its finance requires twenty times
the wisdom which has been found sufficient for
any European ' lancellor of the Exchequer, but
such wisdom is now obtainable in Japan. Everv-
Ihing in the whole country is being developed
.scientifically, and we Europeans, hag-ridden by
pedantry in our schools and universities, refuse
to learn an easy lesson.

Japan's present aim is quickly to make herself
NO. 2300, VOL. 92]

T'

strong in war. She has other aims. The
Japanese knows that his ancestors were highlv
civilised when our ancestors were savages in the
Baltic forest, but Japan forgoes her higher aims
until she is strong enough to be respected.

J- P.

MOLECULAR PHYSICS.
Die Existenz der Molkule. Experimenielle

Studien. By Prof. The Svedberg. Pp. viii +
243 + iv plates. (Leipzig : ."^kademische Ver-
lagsgesellschaft m.b.H., 1912.) Price 12 marks.

HE molecule, originally conceived as the

basis of chemistry, and apparently firmly

established as the foundation of the kinetic theory,

was at the end of last century no longer the centre

of progress. \\'hen, therefore, \V. Ostwald sug-

gested that it no longer played an essential part in

chemical theory, he found many German chemists

ready to deny its existence. .About this time Prof.

Svedberg began the experimental researches

which are described in this book. It is therefore

not surprising that he takes the proof of the

reality of molecules as the central idea, to which

all his experimental work is referred.

The volume serves chiefly as a record of the

author's own work, but includes brief references

to the results obtained by others in the same field,

and also an enumeration of the various methods by

which molecules have been made manifest in the

last few years. It has been divided into two
sections. The first section deals with phenomena
which concern molecules in the aggregate. Here
experiment must usually be interpreted in terms of

the kinetic theory. The author's work on the

diffusion of colloids gives in this way a remarkably

good estimate of the weight of a molecule, while

from the diffusion of some true solutions a guess

may be made at the shape of the molecules con-

cerned. The absorption of I'ght by colloids pro-

vides complicated, but \cry interesting results of

which the most important 'ro;n the author's point

of view is the fact that the behaviour of the smallest

colloid particles approximates to that of a true

molecular solution.

In the second section the molecules are dealt

with singly. The word molecule has here been
liberally interpreted, for the Brownian movements
of colloid particles have been included under this

heading. Prof. Svedberg was the first to prove
experimentally that these movements agree with
the calculations made by Einstein and Smolu-
chowski from the kinetic theory, and half the book
is devoted to this subject. By marshalling his

own results, and those of others, he shows
what a fine proof is thus provided of the

O
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truth of the kinetic theory. When a colloid

suspension in water is observed with an ultra-

microscope, the number of particles in the field of

view is constantly fluctuating, because the particles

are movinif haphazard. By observing the extent

of the fluctuations, the author has been able to

test how far the behaviour of the colloid is in

agreement with the simple gas lavi's. He has

also invented a most ingenious method of measur-

ing the concentration fluctuations in a molecular

solution. A solution of a polonium salt in water

is used, and the rate at which o particles are

shot off provides a measure of the con-

centration of the solution. Unfortunately

radio-active change is just as haphazard

as the movements of molecules, so that the

fluctuations in the emission of a particles are due

to the two causes combined. Experimental diffi-

culties have been overcome, and the two effects

separated, the result being in agreement with the

kinetic theory.

This book is not merely a collection of reprints,

for the original papers have been re-written into

a connected whole, while some of the material had

not previously been published. Unfortunately,

however, the author has made no attempt at con-

densation, and the very interesting subject-matter

is at times lost in a plethora of numerical results.

Considerable tracts, such as pp. 152-164 and

183-195, resemble a laboratory note-book, and

even the lucid descriptions of experimental

arrangements leave too little to the reader's

intelligence. In a smaller book the importance

and ingenuity of the experimental work would
have held the reader's interest. H. G. J. M.

FLIGHT PRINCIPLES AND PRACTICE.
(1) The Flight of Birds. By F. W. Headley.

Pp. x+163 + xvi plates in text. (London:
Witherby and Co., 1912.} Price 5s. net.

(2) The Mechanics of the Aeroplane. A Study of

the Principles of Flight. By Capt. Duchene.
Translated from the French by J. H. Ledeboer
and T. O'B. Hubbard. Pp. x + 231. (London:
Longmans, Green and Co., 1912.) Price 75. 6d.

net.

(i)^ /TR. HEADLEY is well known, in the

J.VJ. Aeronautical Society and outside it, for

his interesting studies of bird flight. If he has

not much that is novel to say about the more
controversial points on which some difference of

opinion still remains, he is yet able to write very

pleasantly and instructively, and often from his

own observation, about all the main features of

bird flTght ; and the series of the author's photo-

graphs selected for reproduction makes one wish

for more.
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The point of view throughout is that of the

interested and intelligent observer, describing and
so far as possible explainifig his observations.

The explanations are given in the simplest pos-

sible manner, and are as clear as need be. The
opening chapter on gliding flight might perhaps

be improved in the light of the most recent know-
ledge, but the criticism is of no importance ; the

book is written for the lover of nature, not the

technical expert. The questions dealt with include

stability and steering, starting and alighting,

soaring, pace and endurance, varieties of wing
and of flight, flight machinery and some accessory

characteristics. It is a volume which will be read

with pleasure by those interested in flight, and in

birds.

(2) The purpose of this book, in the words of

the translators' preface, is "to explain in terms

as simple as possible, and with a minimum of

formula;, the main principles of dynamic flight

;

to give the ordinary reader an insight into the

various problems involved in the motion and

equilibrium of the aeroplane ; and to enable him

to calculate in the simplest possible manner the

various elements and conditions of flight."

Judged from this point of view, the book is one

which can be cordially commended to the "ordinary

reader," for whom it is written. The elementary

principles of aerodynamics applicable to the aero-

plane as expressed by the usual formulae derived

from experimental observation, are given in their

simplest, approximate, form ; and the logical

deductions which can be made from these formulae

are explained with care and conciseness. All the

main points of importance can be brought out

in this manner, and the result will enable the

reader who is prepared to take the small amount

of trouble required to follow the argument to

obtain an intelligent grasp of the conditions under

which the flight of an aeroplane can be sustained.

The reader new to the subject will probably be

surprised to find how simple and how few in

number are the fundamental formulae and ideas

required. These comprise the formulae expressing

the "lift" and "drift" in terms of the velocity

and angle of incidence ; a little information as to

the movement of the centre of pressure ; and some

general ideas as to the effect of camber, and of

aspect ratio. With this apparently slender equip-

ment, and some acquaintance with the laws of

elementary mechanics, a tolerably complete dis-

cussion is given of the main principles of flight,

including even a chapter on the screw-propeller.

The apparent simplicity thus obtained is,

indeed, from another point of view, one of the

main defects of the book. The simple law

assumed for the variation of lift with angle of
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incidence might well have been illustrated by the

reproduction of a curve showing this variation

for some common type of aeroplane wing, giving

instructive information as to the limits within

which the simple law may be taken to hold.

Other similar experimental results available at

the time the volume was written might well have

been made use of.

Part II. of the work is devoted to consideration

of the equilibrium and stabilit)' of the aeroplane in

still air. These two questions of equilibrium and

stability are not kept as distinct as they should

be, and we fear some confusion in the mind of

the reader must necessarily result. The ideas put

forward on the subject of stability are of interest,

but the experimental basis is, of course, too

slender for any satisfactory examination into this

question, which cannot be dealt with in so elemen-

tary a manner.

The merits of the original work of Captain

Duch^ne are well preserved by the translators,

both of whom, from their intimate association,

both practical and literary, with aeronautics, have

special qualifications for their task. The lucidity

and terseness of the French are reproduced in the

English version, and the choice of equivalents for

technical terms is particularly happy.

OVR BOOKSHELF.
The Archaeology of the Anglo-Saxon Settlements.
By E. Thurlow Leeds. Pp. 144. (Oxford :

Clarendon Press, 1913.) Price 55. net.

This book is suggestive, in the sense that while
it raises many interesting problems, the material
at present available does not admit their complete
solution. Dealing with a period of about 200
years, from the first coming of the Saxon invaders
down to the cessation of the evidence furnished
by the pagan interments, Mr. Leeds attempts,
from a survey of the archaeological remains, to
supplement and correct the literary record. These
historical sources are admittedly much later than
the events of the early invasions which they profess
to record—Prosper Tiro, Gildas, Procopius, and
Zozimus belonging to the fifth and sixth centuries,
followed by Bede and the Anglo-Saxon Chronicle.

Mr. Leeds' method is to study the remains dis-

,
covered in interments both in Great Britain and

I

on the Continent, and to discuss their bearing on
^

the historical record. The chief difficulty lies in

the comparative scarcity of remains in the period
which he is investigating, and, in the case of
objects of art, like jewelry and metal-work, of

[

discriminating between objects which may have
passed from one tribe to another in the course of

J
trade, and those which can with certainty be attri-

« buted to certain races or areas. The book bears
- the marks of rigid compression. A more extended

narrative, a larger amount of illustration, better
maps, and occasional summaries of conclusions,
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would make it easier reading. It may be hoped
that he will be encouraged to treat the subject in
more detail, and that the publication of the book
will lead to more active search for remains of the
.Vnglo-Saxon pagan age.
Even with these reservations, the book is a

useful contribution to archseology. In some cases,
as regards the early history of' the ^^est Saxons
and the occupation of the Isle of \\'ight, the
evidence of archaeology is in direct conflict with
current history, .\mong many intersting conclu-
sions we may note that the distribution of the
early settlements is based on the English river-
system, and that the invaders avoided Roman
roads and cities, partly with deliberate strategical
intent, partly from a desire to place water between
them and the ghosts supposed to haunt places
destroyed by fire and sword. The female inter-
ments, as might have been expected, provide more
interesting remains, in the form of jewelry and
other ornaments, than those of males.
On the whole, the book is a valuable contribu-

tion to the early history of these islands, and its

conclusions will deserve the serious consideration
of future writers on this obscure period.

The Romance of Scientific Discovery. By C. R.
Gibson. Pp. 318 -I- plates. (London : Seeley,
Service, and Co., Ltd., 1914.J Price 55.

The title of this book covers an extremely large
field, and anyone who attempts to deal with the
manifold discoveries in so many branches of
science undertakes a difficult task. In spite, how-
ever, of the many pitfalls, the author of this
work has been fortunate in avoiding them. Mr.
Gibson is a well-known writer of popular and non-
technical works, and the present volume brings
out his faculty of stating facts clearly and making
the subjects he deals with interesting. To write
about the romance of scientific discovery success-
fully must necessarily indicate that the author is

well versed in the literature of many sciences, and
that this is the case is shown by a perusal of
the present volume. He has nevertheless taken the
opportunity of consulting his many scientific

friends who have read in manuscript the particular
portions which deal with their special suljjects.

The subjects dealt with are most varied, and
are treated in twenty-three chapters, each
restricted to some specific point. To mention a
few, there are essays on discoveries concerning our
planet, how the crust of the earth was formed,
living creatures of past ages, microbes, dis-

coveries in botany, chemistry, electricity, &c. , and
discoveries concerning the universe. Care has
been taken not to burden the reader with a host
of names and dates, and an appendix is given
in which further details are mentioned and can
be referred to if needed. A capital index is given,
and the book is well illustrated with numerous
excellent plates. The frontispiece illustrates the
lar"-e refracting telescope at Treptow, near Berlin,

and is described as the largest telescope in the
world. The actual largest refractor in the world
is that at the Yerkes Observatorv, in the United
States.
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'i'he Bacteriology of Diplithena. Including Sec-

tions on the History, Epidemiology, and Patho-

logy of the Disease, the Mortalily caused by it,

the Toxins and Antitoxins, and the Scrum Dis-

ease. By Drs. F. Loeffler, A. Newsholme,

F. B. Mallory, G. S. Graham-Smith, G. Dean,

W. H. Park, and C. F. Bolduan. Edited by

Prof. G. H. F. Nuttall and Dr. G. S. Graham-

Smith. Re-issue with Supplementary Biblio-

graphy. Pp. XX + 718. (Cambridge Univer-

sity Press, 1913.) Price 155. net.

The first edition of this exhaustive work was re-

viewed in the issue of Nature for April 29, 1909

(vol. Ixxx., p. 243). The editors point out in the

present edition that the conclusions arrived at in

the papers which have been published since the

first appearance of the volume have mainly con-

firmed the opinions advocated in it ; and conse-

quently they decided only to add a supplementary

bibliography of eight pages, recording the most

important work published since 1908. In many
instances the contents and conclusions of the

papers included in the bibliography are indicated

sufficiently in their titles; in other cases a brief

summary of their contents has been added.

LETTERS TO THE EDITOR.

[The Editor does iwt hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to' return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Natui^r. No notice is

taken of anonymous communications.]

Migration Routes.

The experience gained from flights on aeroplanes

and from the behaviour of airships may throw some
light on why migratory birds follow certain routes.

Pilots in aiiroplancs can easily see rivers and ponds,

and these form better guides than roads and railways;

main roads, now usually tar-coated, are not con-

spicuous, while the lighter coloured by-roads are more
easily seen. There is evidence that migration routes

are often along coast lines and river valleys; these

arc most conspicuous features in an uninhabited

country, and birds when flying in the daytime below

the clouds could have no difficulty in following them

bv sight.

When flying at night, or above the clouds, birds

would be able to follow the coast-line by the sound of

the waves breakinjj on the shore. Dr. Gadow be-

lieves, both from theoretical considerations and from
his observations, that birds have very acute power
of hearing faint sounds. Thrushes apparently are

able to detect earthworms by the noise they make
just before they come out of their holes in the earth.

Owls have rernarkably well-developed ears, both ex-

ternal and internal, and the silence of their flight

perhaps has been partly developed to enable them to

detect slight sounds. Birds no doubt appreciate the

songs of their mates, and parrots have the power of

reproducing sounds with great exactness. Dr. Gadow
adds, that judging from the structure of the ear, most
anatomists think that the power of hearing in birds

is much inferior to that of mammals. He does not,

however, agree witli this opinion.

Observations on sound from an aeroplane are impos-

sible because" of the noise of the engine and propeller.

But from a balloon sounds can be heard easily.
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People shouting have been heard at 4500 tt.
;
a gun at

8200 ft.; a dog barking at two miles; a band playmg

at 11,800 ft.; a railway trail* at 4900 ft.' Other

observers have noticed the barking of dogs, the crow-

ing of cocks, and the bleating of sheep when high up.

Mr. Griffith Brewer heard on one occasion the sound

of the sea breaking on the shore. He was over the

English coast with an offshore wind and a calm sea

underneath him, and the sound he heard came from

the breaking of the waves on the French coast at least

twenty-live miles away. He was amongst the clouds

in falling snow, and could see nothing. As the wind

carried him along over the sea the sound of the waves

I

gradually increased, and this was the only assurance

of his continued approach to the French coast.

I Even in calm ivcather the sound of the waves would

be easily heard by birds w hen at a considerable height.

Those who have lived a short distance inland are

familiar with the sound fiom the shore on calm

nights. When there is much wind the waves break-

ing arc not heard because of the sounds produced by

the wind in the trees or buildings near. The intensity

of the sound from a single source, such as a dog

barking, will vary inversely as the square of the

distance, but it the sound Comes from a line instead

of a point its intensity will only vary inversely as the

distance. Mr. Mervyn O'Gorman has pointed out

that this is one of the reasons which accounts for

the great distance to which the sound from the sea

breaking on the shore will carry.

Osborne Reynolds has discussed the refraction of

sound caused by wind and also by the variation of the

temperature of' the air at different heights above the

ground. = The refraction caused by wind reduces the

carrving power of the sound to a place on the earth'.-

surface to windward. L'sually the temperature ot

the air falls with increasing height, and this reduces

the carrying power of the sound in all directions to

places on the earth's surface. When the direction of

the sound makes a large angle to the surface of the

earth the intensity of the sound will not be reduced.

On one occasion' during his experiments the calls

from the occupants of a boat were heard on a yacht

more than five miles distant. In this case the direc-

tion was horizontal, and no doubt the conditions were

".\c<'ptionallv favourable for the transmission of .sound,

but we should expect the conditions generally to be

good for the transmission of sound in an upward
direction, where there are no solid objects to make
sound shadows.

It seems then that birds can have little difficulty

in following coast-lines by day or night.

Migrating birds, however, can only follow rivers

by sound when these are so wide as to have waves

breaking on their shores or so rapid that sufficient

noise is made by the water tumbling over rocks.

Mr. Griffith Brewer tells me that at night ponds

and rivers are indistinguishable from grass fields even

in bright moonlight, except that the surface of the

water acts as a mirror in which the brilliant reflec-

tion of the moon or even of a star is seen. This can

only be an efficient guide to migrating birds on moon-
light nights with a clear sky and when they are

flying in such a direction that the image of the moon
in the water is within their field of vision. Most

birds have their eves at the sides of their heads,* and

this would give them the power of watching the

reflection of the moon in a river or sea when it is

1 Rfport on Eight Balloon Ascents in 1862 by James Glaisher, F.R.S.

B A. Report, 1862, p. 490.
. , _ , . ,, . _ .

1 See ' Papers on Meclianic.il and Physical Subjects, by Osborne-

Reyt^olds. F.R.S., pp. So.-<nd 157.
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almost behind them, whereas man could only see the

reflection when flying more or less towards it.

In following these routes birds may also be able to

travel with less exertion. When the sun is shining,

land is warmer than water ; the reverse is the case at

night. This difference of temperature causes a down-
ward air current over water on sunny days, and in

calm weather this is most markedly felt even when
passing over as small a piece of water as the Fleet

Pond near Farnborough. This pond is about looo yards

long and about 700 yards wide at its widest point,

and is very shallow. Mr. O'Gorman tells me that

on a sunny day a balloon drifted slowly over the pond
and at once began to fall with considerable rapidity

through a distance of perhaps 2000 feel, and ballast

had to be thrown out to prevent it reaching the water.

Aeroplanes arc sensitive to the down current over

quite small ponds on sunny days, and drop in passing

over them. Wc thus have direct evidence of a down-
ward current over a small sheet of water on a sunny
day, and this must mean an updraught over the land
near the water.

Coast-lines are often marked out by cumulus clouds

during the daytime. Dr. Shaw tells me that this is

an indication of local rising air currents, and that

the bases of clouds of this type are assigned to a

height of from 4000 to 5000 ft.

If birds make use of these upcurrents they should
fly over the land near the water in the daytime, and
if there is a wind they should fly on the windward
side of a river. Observations on this point would be
of great interest. In windy weather the upcurrent
would be much reduced, and perhaps would be in-

appreciable.

At night we should expect the opposite effect to be
produced, but I know of no evidence on this point,

and the upcurrent over water may be inappreciable.

To take advantage of it, if it exists, birds should fly

over water at night, or if there is a wind on the lee

side of a river.

\n on-shore wind striking against the cliffs pro-

duces an upcurrent, and this also birds would find

advantageous.
There may be other advantages in valley routes,

such as perhaps better conditions with regard to

wind, and Dr. Gadow has pointed out to me that
itnany of the birds that follow coast-lines and rivers

are aquatic or semi-acj'i.nf ic. and that even the more
terrestrial birds will find Li lur stores of food in river

valleys than along the bordering hill ranges.
The foregoing throws very little light on the difficult

problems involved in the migration of birds. It is

hoped, however, that other and more important obser-
vations will be made from aeroplanes and airships,
and that these will enable us to understand a little

more about the mystery of the migration of birds.

Horace Darwin.
November, 1913.

The Elephant Trench at Dewlish.

Is' the hope of finding ;m explanation as to the
origin of the so-called elephant trench at Dewlish,
Mr. Clement Reid (Naturk, vol. xcii., p. 96), asks
if under desert conditions, there is any tendency for
winds to cut trenches with rounded blind ends in

soft limestone deposits. Having travelled in the
V'tjyptian and other deserts, and having camped for
^cime months on soft Tertiary limestones in the stormy
v^^ion at the mouth of the Gulf of Suez, a few
1

1
marks from my pen may be of interest in this

I'lmection.

The only desert locality where I have seen trenches
at all resembling that at Dewli.sh is in the Jemsa area
near the mouth of the Gulf of Suez. On the low
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flat isthmus which joins the headland of Ras Jemsa to

the mainland there are cracks or openings in the soft

"Raised Beach" deposits which cover the Tertiary
Gypseous limestone formation of this area. The
cracks are usually directed N.E.-S.VV., and are
parallel to the slip-planes which have disturbed the

underlying deposits. The prevailing wind, which is

strong and persistent, blows from the N.W. off the

plain behind the Gcbcl Zeit range. Part of the sand
and dust which it carries is dropped when its velocity

decreases, namely in any hollow or wind-shadow that

may occur. The cracks above-mentionid, which may
be likened to crevasses in glaciers, form one of the

receptacles for this wind-borne material, and being
thus partially filled and obliterated, arc not easily

observed, and men and camels have been known to

flounder into them. The fact that they are only
partially filled shows that they are in process of

formation now, and their origin would seem to be

due to the solution of both series of deposits along
such lines of weakness as joints or slip-planes.

The infilling of hollows is typical of the desert and
we know that an artificially excavated hole is not

deepened, but, on the contrary, tends to be obliterated

by wind-driven sand.
If a rock of uniform texture but containing hard

nodules, such as flints, is abraded by sand, the sur-

face is fluted, and small hollows are scoured round
the nodule. Mr. Rcid's letter does not suggest the

presence of such hollows, and their absence must be

regarded as another point against the wind-erosion
theory.

From the description of the trench, I gather that

it occurs, not on the edge of a plateau, but on ih<-

surface of the open downs, and thus resembles, as

Mr. Reid suggests, the well-known iwallow-holes of

the Great Scar Limestone, which frequently engulf

sheep and other denizens of the plateaux. Mr. Reid
writes in the singular number, as if only one end

of the trench was rounded. This again is a feature

common to swallow-holes, where the detritus carried

bv the disappearing stream abrades only the upstream
end of the hole. Is this rounded end .so situated with

regard to the surrounding chalk topography that it

would be possible for a stream of water to have
entered the trench from that end? Mr. Reid tells us

that open trenches in the chalk are unknown else-

where ; are not the deep and narrow holes in the

chalk, now filled with red clay, which are to be seen

in the railway cuttings between Cambridge and Lon-
don, supposed to have the same origin as the sinks

of the Yorkshire wolds.''

.\s cracks and joints in the chalk are conspicuous

by their absence, perhaps the point or line of weak-
ness, which originally determin.^d the position of the

trench, has been eroded away completely. The ques-

tion arises—Is there any relation between the direction

of the trench and the direction of the joints in the

country rock?
The nature of the bottom of the trench and the

relation of the trench to the surrounding topography
should tell us something definite as to its possible

origin, but in the meantime I think we may regard
the wind-erosion hypothesis as untenable.

H. T. Ferrar.
Survey Department of Egypt, November 5.

On a Habitat of a Marine Amoeba.

.As our knowledge of marine .Aniabje is very scanty

it is worth while recording what appears to be a
common habitat of one of these animals.

At various times from May to October this year

Amoebae were observed casually in the water obtained

by squeezing out the contents of the gastral cavity
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of Sycons. Occasionally they were obtainwl in this
way in fair quantity. It was therefore thought prob-
able that a more careful examination of a number of
these .sponges would be interesting- in determining
whether this habitat is a usual one. Accordingly
Iwiiily specimens of Sycon coronatum, varying in
lin^lh from about 2 to 4 cm., were examined. The
conlcnls of the gastral cavities of these specimens
were squeezed on to a slide and a careful search for
Ama-baa made.
Of the twenty specimens thus examined one or

more Amcebs were found in all except three. Usually
about three or four specimens were obtained from
each sponge; only one .^mceba, however, was found
in a few of the squeezings, but from one sponge
nineteen of these animals were counted, and doubtless
not all those present were seen. It is therefore
evident that these sponges are a common habitat of
marine Amoebae, whence these lowly animals may be
obtained fairly easily.

'fhere is no likelihood that this habitat is an exclu-
sive one ; doubtless Amoebae occur in a great many
other situations in the sea, from which, however, they
can only be obtained with some difflcultv.
The AmoebcB obtained from the sponges were rather

small. Specimens when measured in one common
phase were found to be about 80 i>- long and 40 y.

broad, being, however, in this phase almost uniform
in breadth, and having only slightly rounded ends,
but when creeping such specimens stretch out to a
length of more than 90 /*. The animals move quickly,
progressing often in a straight line and flowing with
a motion somewhat like that of planarians ; at other
limes thick, blunt, and—at first—hvaline pseudopodia
may be extruded from one or more parts of the body.
.So far as has been observed, the animals appear to
have a definite posterior end. The protoplasm is
highly and coarsely granular, except at the periphery,
and in some specimens ingested diatoms and other
inclusions were to be seen. The contractile vacuole
has not been made out d-tinitely, but a stainable
vesicle of constant size visible through a high power
of a microscope in the ant,-rior region of the living
animal appears undoubtedly to be the nucleus. The
absence of an easily visible nucleus and nucleolus
makes it easy to distinguish the Amoeba; from the
more or less amoeboid forms of some sponge cells,
which, moreover, are mostly spherical, and do not
show anything like the active movement of the
.Xmnebae.

In their general characters the.se .Amoebfe resemble
the species described by Gruber {7.c\ts. fiir Wiss. Zool.
vol. xli.. 1885, Leipzig, "Studien ijber Amoben,"
p. 219) as Amoeba crysialligera, but further investiga-
tions are necessary to establish their identity with
that species.

J. H. OiJton.
I he Laboratory, Plymouth.

A Remarkable Meteor on November 24.

Last night, November 24, at 8.47 p.m., a very
remarkable meteor was seen in the northern skv.
It moved slowly in an east to west direction, describ-
ing a straight path of about 10° in length, which
made a small angle (of some 20°) with the horizon,
the eastern end being the lower, and remained visible
for four or five seconds.

It presented a comet-like appeanuice, hM\ ing a
bright nucleus surrounded by a less inlenselv luminous
envelope, which streamed out behind, forming a kind
of double tail. Conspicuous blue (or green) flares
were visible in the " tail," but the appearance lasto'd
such a short time that I am unable to state exactly
how they were distributed. It vanished as suddenly
and as .silently as it had flashed out.
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The northern sky being overcast at the time, it was,
of course, impossible to lay down its track relatively

to the stars, but its position ft^as referred to some
tree-tops, which were silhouetted against the sky, and
from observations made next morning I am able to

state that the middle point of the apparent track was
situated at an altitude of about 17° above the horizon,
and at about 7° or 8° cast of the north point.

.Although seen through clouds which were sufticient

to obscure all stars in its neighbourhood, including
the conspicuous constellation of t'rsa Major, the meteor
appeared far more luminous than the planet Venus
even at its brightest. In fact, with one exception, it

was the brightest meteor I have ever seen. The one
exception was the splendid daylight meteor of
February 8, 1894, ^vhich appeared in full sunshine
within a few minutes of noon, but was still bright
enough to attract the attention of thousands of people
at various places over an extended tract of countrv.
from London to ^^'hitby, and from Chelmsford, in

Essex, to Ballinasloe, in the west of Ireland.

AriTiii'R A. Ramrait.
Radclil'fe Oh^crvnlDry, Oxford, November 2;.

Darwinism 100 Years Ago.

In reference to Dr. Gadow's interesting- quotation
from Tiedemann (N.vruKE, November 13), may 1

remind your readers that the principle of sexual
si'lection was clearly enunciated by Erasmus Darwin
in his "Zoonomia," first published in 1794? I quote
from an edition of 1800. "A great want of one part
of the animal world has consisted in the desire of
the exclusive possession of the females ; and these
have acquired weapons to combat each other for this

purpose. ... So the horns of the stag are sharp to

offend his adversary, but are branched for the ])ur-

pose of parrying or receiving the thrusts of horns
similar to his own, and have therefore been formed
for the purpose of combating other stags for the
exclusive possession of the females ; who are observed,
like the ladies in the times of chivalry, to attend
the c;u- of the victor. . . . The final cause of this

contest amongst the males seems to be that the
strongest and most active animal should propagate
the species, which should thence become improved."

Arthur Df.ndv.
I'niversity of London, King's College,

November 19.

Intra-atomic Charge.

In a pn\iiii;> litter to NArrRF. (July 20, 1911, p. 78)
the hy|)othesi> was proposed that the atomic weight
being equal to about twice the intra-atomic charge,
"to each possible intra-atomic charge corresponds a
possible element," or that (Phys. Zeitschr., xiv., 1912,

p. 39), "if all elements be arranged in order of in-

creasing atomic weights, the number of each clement
in that series must be equal to its intra-atomic
charge."
Charges being known only very roughly (probably

correct to 20 per cent.), and the number of the last

element L'r in the series not being equal even approxi-
mately to half its atomic weight, either the number of

elements in Mendeldeff's system is not correct (that

was supposed to be the case in the first letter), or

the intra-atomic charge for the elements at the end
of the series is much smaller than that deduced from
experiment (about 100 for Au).
Now, according to Rutherford, the ratio of the

scattering of a particles per atom divided by the

square of the charge must be constant. Geiger and
Marsden {Phil. Mag., xxv., pp. 617 and 618, notes
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I and 2), putting the nuclear charge proportional to

the atomic weight, found values, however, showing,

not constancy, but systematic deviation from (mean
values) 3825 for Cu to 3-25 for Au. If now in these

values the number M of" the place each element occu-

pies in Mendel^eff's series is taken instead of A, the

atomic weight, we get a real constant (i!S7±o-3);

hence the hypothesis proposed holds good for Men-
del^eff's series, but the nuclear charge is not equal to

half the atomic weight. Should thus the mass of the

atom consist for by far the greatest part of o particles,

then the nucleus too must contain electrons to com-
pensate this extra charge.

Table of the Ratio of the Scattering per Atom
Divided by A' Compared with that Divided by M-.

I.

Cu 37
Ag 3-6

Sn 33
Pt 32
Au

II. Mean

395 ••• 3-825

3'4 ••• 35
34 •• 3'35

3'4 •• 3'3

Mean M
M2

34 ... 31 ... 3-25

20"6 ... i8"5 ... 29
189 ... iS-4 ... 47
181 ... i9'o ... 50
17-8 ... i8-6 ... 82

17-5 ... 18-4 ... 83

Mean... 344 ... 345 ... 3'445 ... i8-6 ... 186

A. v.AN DER Broek.
Gorssel, Holland, November 10.

The Stone Implements of the Tasmanians.

In reply to Mr. J. P. Juhnson's Iclter on Tasmanian
stone implements in Nailkk of November 13, atten-

tion may be directed to the paper read by M. Exsteens
before the International Prehistoric Congress at

Geneva last year, and destined to appear in vol. ii.

of the Compte-rendu. It seems that the common
opinion in Europe as to the culture represented by
these relics of a recently extinct race was based prin-

cipally on rejects from a large collection ; and an
inspection of the better worked specimens is sufficient

10 upset their eolithic origin in favour of a later

^tage, viz. Le Moustier-Aurignac, which is precisely

Mr. Johnson's view. In igo6 the Rev. C. Wilkinson
lid Mr. Anthony presented a small but typical series

I that character to the British Museum.
Reginald A. Smith.

.Society of Antiquaries of London,
Burlington House, W., November 18.

Museum Glass.

In connection with a work I am writing on "The
History of Anatomy," I have been induced to trace
I he rise of the anatomical museum, and this appears
to have depended to a larger extent than one would
have suspected on the price of spirit and museum
i.irs. In the second half of the eighteenth century
I
dim Hunter was using about 5000 museum jars for

his spirit preparations. It would be interesting to

learn whether these were made specially to his order,
as I suspect, which firm he dealt with, and liovv

much he was charged. Perhaps some old-established
glass manufacturers can give me some isolated or
' (intinuous records of the prices of circular and rect-

angular glass jars used in museum work, and also
the period when they were first manufactured in the
ordinary course of business routine. From 1750 to
1850 is the period of most importance.

F. J. Coi.K.
University College, Reading, November 15.
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CAPTAIN SCOTT'S LAST EXPEDITION.^

CAPTAIN SCOTT'S last journal has the deep
interest of one of the most tragic docutnents

in the history of exploration, for the fate of his

party on its return from its magnificent and suc-

cessful journey will surround his nainc with the

romance that immortalises those of Franklin and
of Burke and Wills. The human interest of

Captain Scott's journals is greater than the geo-
graphical, for his route by the Bcardmore Glacier

was the same as that of Shackleton to one hundred
miles from the Pole, and the remainder of the
route was over a plateau with no special features

of interest apart froin its position. The reader
therefore naturally hurries through the accounts
of the voyage out, the landing on the middle of tiic

western coast of Ross Island, the depot laying in

the first season, the happy life at the winter
quarters, and the reports of enthusiastic scientific

investigation by the staff. He will read with
pleasure the eulogies of Dr. Wilson and the
tributes to the capacity and enterprise of all the

members of the expedition ; and he may note, too,

that Captain Scott started greatly preferring

ponies to dogs, and that the old Discovery hut

was used as an intermediate station on the way
to the Barrier ; the remarks that it was cold is not
surprising, since half its heating apparatus had
been left in New Zealand, and the insulating

material on which its warmth depended was not

inserted.

,

The Southern Party, with its various supporting
parties, started between October 24 and November
3, with sledges drawn by motors, ponies, and
dogs ; and this part of the narrative inevitably

recalls the old maxim against mixed transport.

The transport was, however, gradually unified by
the failure of the motors and the shooting of the

ponies, the flesh of which was used as food, mainly
for the dogs. After the fateful return of the dogs
from the lower end of the Beardmore Glacier on
December 12, the journey was continued with
man-hauled sledges, with the aid of two supporting

parties, which returned later. Eighteen miles

from the Pole came the discovery of a camp and
many dog tracks, followed by finding Amundsen's
tent and letters, which have given conclusive

evidence that both parties reached their goal.

The interest increases in the story of the return

march, maintained with heroic persistence in spite

of the ever-growing difficulties and weakness,
which led to the final tragedy only eleven miles

from the ample store of food and fuel at One Ton
Depot. There is no direct statement as to the real

cause of the disaster. Dr. Wilson's diary may be

I

expected to contain more explicit evidence; but
though various extracts from Dr. Wilson's diary

are quoted on comparatively unimportant details,

there is none regarding the main problem. The

1 ",Scott's Last Expedition." In 2 vols. Vol. i.. Beine the Journals of
Captain R. F.Scott, R.N..C.V.O. Pp.xxvi+633+plates. Vol. ii., Being tlie

Reports of the Journ<'ys and the Scientific Work undertalten by Dr. E. A.
Wilson and the Surviving Members of the Expedition. Pp. xv+534+pIatej.
Arranged by Leonard Huxley. With r. Preface by Sir Clements R. Markham,
K.C.B., F.R.S. (London : Smith, Elder and Co., 1913.) Price 42^. net.
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gfradual collapse of Evans with his shed fintjer

nails, burst blisters, siippuratiiii,'- wounds, and
mental letharj^y, the svvellini>- of the feet which
i;radually affected the whole party, and the few
other symptoms stated, and those which may be

read between the lines, all indicate scurvy as the

cause of the gfradual weakening: of the party ; and
as the'provisionshad I>een cut down to a minimimi,
the slow progress rendered necessary the reduc-
tion of the daily rations. The f;dl which is said

possibly to have injured P'vans is apparently hypo-
thetical, and would have happened so late in his

ilhiess that it would l)e an effect, and not a cause.

Tin- explanation that the party was finally stopped

in the journal are ennobled by the magniticent
courasfc with which the men awaited their slow
but inexorable doom. •

The second volume consists of the narratives
of the subsidiary expeditions and preliminary
statements of the scientific work accomplished,
and thus calls here for lonj^er notice. It would
have been convenient if the names of the authors
had been jjiven in the list of contents. The volume
opens with an account of the arduous journey by
Dr. W'ilson, Lieut. Bowers, and Mr. Cherrv-
Garrard in the mid-winter of 191 1 to the Kmjjeror
Pensfuin rookery on the edge of the Rarrier. This
bird nests in the coldest season of the vcar, and

1

^;

; .It tlie SoJtli Pjle. V< * Scott's L.i\t Kxp=dit:(

i)y a ten days' blizzard is inadequate, for thougfh

meteorological observations are not given for all

the days between the arrival at the final camp
and Capt. Scott's last entry, the weather to the

north during part of the time is described as cold

but fine; and though blizzards may be local, it

seems most improbable that one should have lasted

sulTiciently long to have prevented the last march
of eleven miles to One Ton Depot, unless the men
had been incapacitated by weakness.

Dr. Wilson's journals may contain more precise

information, but from the general evidence in

Captain Scotf's, it appears probable that scurvy
was responsible for the disaster. The last pages
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as knowledge of its embryolog)' might give very
interesting results, an expedition was made to

collect the young eggs. According to the opinion

quoted in \o\. ii., p. 77, Captain Scott considered
this journey to have been the hardest which has
ever been done. The temperature recorded of
— 77° F. has only been exceeded in Siberia.

The narrative of the Northern Parly is given by
Commander Campbell, who, with Dr. Levick, Mr.
Priestley as geologist, and three men, were sent

in the Terra Nova to reach King Edward Land,
east of the Harrier. The steamer was unable to

penetrate the pack ice, and according to the

alternative instructions from Captain Scott, the
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party was landed at Cape Adare at the winter

quarters of the Southern Cross Expedition. It

therefore became the Northern instead of the

Eastern Party. Cape Adare proved an unsatis-

factory base, as the effort to explore the coast lo

the west proved impos-

sible owing' to the un-

favourable condition of

the ice. The party was
confined to a more de-

tailed survey of Robert-
son Bay. In the follow-

ing spring the six men
w ere transferred to

Terra Nova Bay for a

summer's work in thai

district. The Terra Nova
was unable to reliex i

them in the autumn,
owing Ui the thiclcness ol

the pack ice and, as lhc\

had been landed witli

only stores and equip-

mc.it for the summer,
they had to live througli

the winter on the re-

sources of the countrx

.

Seais and penguins pro-

vided their food and fuel

;

they dug a dwelling

house in a snowdrift, and
after a winter of great

privations they sledged

down the coast Id

McMurdo Sound; thiy

found a food cairn just in

time, and were short 1\

afterwards rescued 1)\

the Terra Nova. Ii

appears from Commandc r

Campbell's narrative thiii

they began the w-intei

with very slight hope ol

living through it, and
their survival reflects the

highest credit on their

courage, resource, and
good comradeship.

The remaining narra-

tives are the record of the

ascent of Mt. Erebus b\

Mr. Priestley, of the lasi

year's life at Cape Evans
and the search for the

Southern Party by Dr.
Atkinson, and of the vari-

ous voyages of the Terra
Nova by Commanders /'/„./».) Fig. 2.—The r^impa

Evans and Pennell.

The last section of the volume consists of
general sketches of the scientific work undertaken
during the expedition, but most of these arc mainly
statements of the work undertaken, for it is of
course too early to know the results. The\ will

XO.

obviously prove very important. Two of the most
complete sections are those on the geological work
on the mainland west of McMurdo Sound by Mr.
Griffith Taylor and Mr. Debenham. Mr. Taylor
reproduces an interesting diagram by Prof. David

' of Mount Erebu>. hr ' Scotis Last Expcdii
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showing the striking resemblance in structure
between the coast of South Victoria Land and the
Pacific coast of Australia. The geological collec-

tions and observations have not yet been worked
out, but sufficient is announced to show that very
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important results were secured. According- to the

tirst accounts, this coast inckides s^ranites ot two
ages. Prof. David and Mr. Priestley, during the

Shackleton Ewpeditiun, referred all the granites to

one period ; according' to the present volume

(p. 433J, the granites are of infinite variety, and
probably belong to many ages. The majority are

assigned to the interval between Cambrian times

and the deposition of the Beacon Sandstone ; and
perhaps the most important contribution that is

promised by this expedition is the determination of

the age of these sandstones owing to the discovery

of some fossil plants, which are said to be much
better than the indefinite remains collected by the

two previous expeditions. The specific identifica-

tion of the fossils is expected, and they are said

to indicate a late Palaozoic age. Further details

are given of the great dolerite sill intruded into

the Beacon Sandstone, and from the description

it appears to be strikingly like that which forms
the most conspicuous feature on the central high-

lands of Tasmania. Some copper ore was found

on the cliffs at Cape Bernacchi.

Mr. C. S. Wright describes the nature of his

observations on the properties of ice, and briefly

discusses the cause of the northward flow of

the Barrier. It is now universally agreed that

the Barrier is due to the accumulation of snovi-, as

first suggested in Nature, and as the ice is afloat

close to its landward end, it can only flow north-

ward ; and if the snowfall is continuous across it

the velocity is necessarily greatest along its

northern edge. Mr. Wright has also described the

magnetic, electrical, and pendulum observations,

and the measurements of the radioactivity of the

air.

' The biologist, Mr. Lillie, has given a short

summary of the zoological work, and as fifteen rich

trawl hauls were made, many new species may be

expected. He remarks, however, while though
there is an extraordinary wealth of individuals,

the variety of forms is not very great, whereas
the one Antarctic haul of the Cliallciiger contained

the highest proportion of new forms. But Mr.
Lillie's result is what would have been expected,

especially in the shallower waters.

The meteorological report by Dr. Simpson,
though he says it will take years to work out the

full results, contains some interesting suggestions.

One passage illustrates the malicious irony of fate.

He points out " one can now say definitely that

the blizzards which have been so fateful to British

Antarctic exploration are local winds confined to

the western half of the Ross Barrier" (vol. ii.,

p. 463). He adds :
" If this had been known pre-

viously, the history of the conquest of the South
Pole would have been very different." Dr. Simp-
son was originally selected as the physicist for the

expedition of the Discovery, but he was rejected

on the grounds of health by the naval medical

authorities. If he had gone on that expedition

its observations on its chief meteorological problem
would not have been set aside as unintelligible, and
his conclusion would no doubt have then been so
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clearly recognised that the great Antarctic tragedv
might never ha\e occurred.

Both volumes are sup>erbly illustrated by photo-
graphs by Mr. Ponting, including one in natural
colours, and by coloured plates after the beautiful

sketches by Dr. Wilspn. J. W. G.

RADIUM RKSOUKCES.

AN address to the sixteenth annual convention
of the .American Mining Congress, Philadel-

phia, October 20-24, by Mr. C. L. Parsons, of

the Division of Mineral Technology, Bureau of

Mines, is published in Science of October 31,
dealing with the present commercial situation as
regards radium and its ores, the available sources
of radium in .America and elsewhere, the prospect-

ing for, concentration, and costs of mining carno-
tite, and the probable future of radium in the

treatment of disease. A bulletin is about to be
issued b}' the Bureau of Mines, and an advance
statement was issued in April directing attention

to the fact that in 1912 nearly three times as much
radium in the form of carnotite deposits was pro-

duced from Colorado as from all the rest of the
world put together, and was exported almost

entirely to Europe.
The publication of this statement has already

resulted in a considerable increase in the selling

price of the material, and has rendered ores con-
taining less than 2 per cent, of uranium oxide sale-

able, whereas before they were worthless. Ameri-
can carnotite is found in several districts in

Colorado (Montrose and San Miguel counties),

the Paradox Valley being described as the richest

known radium-bearing region of the world, and
in Utah, north-west of these counties, the deposits-

of which are of lower grade, but cost less in

transportation than those of Colorado. In the

latter case (Paradox Valley) mining costs

28 dollars to 40 dollars, and hauling charges to

the railway 18 dollars to 20 dollars. The costs

in the European markets average 70 dollars, and
a 2 per cent, ore at Hamburg now sells at

95 dollars per ton. Mechanical concentration has
been successfully employed, and it ap[)ears can

save at least one-half of the material now wasted.

The equilibrium amount of radium (element) in

a 2 per cent. U3O3 ore is about s'25 milligrams

per ton. The actual amount present in carnotite

may safely be reckoned to be at least 4 mg.

,

which, when extracted, sells for about looZ.

Of this sum 20I. represents cost of raw material,

leaving 80/. per ton margin for the cost of extrac-

tion and profits of the manufacturer and sales-

man.
Efforts are being made to foster the produc-

tion of radium .in the U.S.A., for although the

total value of the world's output is insignificant,

compared with that of commoner materials, being

estimated for 191 2 as 1,000,000 dollars, its poten-

tialities in work for the public knowledge and

public weal cannot be measured in cash. A
National Radium Institute has been formed, work-

ing in conjunction with the Bureau of Mines, for
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the performance of experiments and publication

of results in concentration of carnotite ores, re-

duction of present wastagfe, and the extraction of

sufficient radium for extensive trial in the treat-

ment of cancer.

I'rom a point of view nearer home, it is clear

that, as in the case of the Austrian deposits, so

also everywhere where radium is found, the ques-

tion of its supply will be regarded more and more
as of national importance, and a nation trustinsj

to the equitable operation of the laws of supply

and demand is likely to be squeezed out. The
situation for this country is a sufficiently serious

one. Nothing; is more certain than that, if radium
is to be of use in the treatment of cancer, small

quantities are not merely worthless, but may even
do harm rather than good. Grams of radium in

each large centre of population, kept in operation

every minute of the twenty-four hours, alone will

meet the imp>ending development. Whence is it

to be obtained? Austria and America have the

radium, Germany the mesothorium raw material.

.A future source of supply for this countr}- is a

question of national concern, though we have not,

like the Bureau of Mines in America, a ministerial

department likely to move in the matter spon-
taneously. In the public interest the matter
should be lifted once for all above the plane of

private venture and financial speculation. \\"\\\

not the Institution of Mining and Metallurgy fulfil

this public duty in lieu of a Bureau of Mines, and
appoint an expert committee, mainly of practical

mining authorities, but with representatives of

technical chemistry and medicine, to consider the

situation and take energetic steps to meet it?

Frederick Soddv.

PRESENTATION OF THE BUST OF SIR
HEXRV ROSCOE TO THE CHEMICAL

SOCIETY.
'X'HE former students of the Right Hon.
-' Sir Henry Roscoe decided some time back to

commemorate the celebration of his elghtietii

birthday in January, 1913, by presenting his bust

to the Chemical Society of London. \\'ith this

object in view a committee was formed, of which
Sir Edward Thorpe has acted as chairman, and
on which many prominent chemists who were
students of Sir Henry's during the long period
he occupied the Chair of Chemistry at 0\vens
College, now the Uni\ersity, Manchester, were
associated. The formal presentation of the bust,

a photograph of which is here reproduced, was
made at the Rooms of the Chemical Society on
Thursday last, November 20.

.\niong those present, in addition to Sir Hi^nry
Roscdp, were Miss Roscoe, Mr. and Mrs. Mallet, Mrs.
Edward Enfield. Mr. E. W. Enfield, Sir Edward
'rh<irpe, Sir .Archibald Geikie (president of the Royal
Sneirty), Prof. W. H. Perkin (president of the
Chimiial Society), Prof. H. E. .Armstrong. Prof.
H. R. Dixon, Prof. P. F. Frankland. Dr. Huijo
Miiller, Prof. W. Odling, Prof. Emerson Reynolds,
.Sir \A'illiam Tilden, Sir Thomas and Ladv I?,Trlo\\

,

Sir J. Rose Bradford and Lady Bradford, Sir Henr\
Miers, Dr. .Aubrey Strahan (president of the Geo-
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logical Society) and Mrs. Strahan, .Mr. Harry Baker,
Mr. E. J. Bevan, Dr. Horace T. Brown, Dr. J. C.
Cain, Dr. H. G. Colman, Prof. A. VV. Crosslev, Dr.

J. Kent Crow, Dr. Dobbie, Mr. J. .M. Fletcher,' Prof.
Harden, Mr. A. J. King, Dr. C. J. Martin, Dr.
Rudolph Messel, I3r. E. J. Mills, Mr. Pattison Muir,
Dr. J. C. Philip, Mr. Rupert Potter, Prof. Schuster,
rj)r. .Ale.Kander Scott, Mr. Evelyn .Shaw, Dr. S. Smiles,
.Mr. Watson Smith, Dr. .\. Smith Woodward, and Dr.
Charles A. Keane (secretary to the coniniittec).

Sir Edward Thorpe first presented to .Sir Henry
Roscoe the following address from his former
students, which had been given him in a pre-

liminary form on the actual day of his birthday,

and to which the signatures of those associated

with the commemoration had now been added.

On April 22, 1904, the jubilee of your doctorate of

Heidelberg University, it v\as the privilege of 300
of your friends and pupils to express to you their

Bust of tlle Right Hon. Sii Henry Roscoe.

appreciation of your services to chemical science, and
especially their gratitude to you for vour stimulating

inlluence as their teacher, and for your personal

interest in their progress and welfare which has
endeared you so lastingly to one and all.

To-day, on the attainment of your eightieth birth-

day, we gladly welcome a further opportunity of

recording our continued appreciation of your long
life and work. We e.xtend to you our most sincere
and heartfelt congratulations, and rejoice to know
that you have been granted health and strength thus
to prolong your successful labours and activities, and
to add to the large debt of thanks that is your due
from your pupils, your science, and your country.
-Mthough it is now twenty-seven years since you

resigned the chair of chemistry at Owens College,
your influence as our teacher and friend has continued
with us. Amongst your former pupils there are many
who, thanks to the teaching they received at vour
hands, have been enabled to contribute to the ad-
vancement of science, and who in their turn, both in
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academic work and in industry have been privileged to

train a second generation of men—your clnemical

grandchildren—whose labours it is hoped may add
further testimony to the inestimable value of your
guidance and example.
As a permanent tribute of our gratitude and affec-

tion towards you and in grateful remembrance of all

your kindnesses and encouragement to us, we desire,

on this occasion, to present your bust to the Chemical
Society of London. We trust this proposal will com-
mend itself to you, and that it will be some pleasure

to you and your children to know that such an asso-

ciation with the representative Chemical Society of

this country will be established for all time.

We sincerely wish that you may be spared to enjoy

further years of good health, happiness, and activity.

The address had been signed by about 140 of

Sir Henry's former students, many of whom now
occupy responsible positions both in academic
work and in association with chemical industries,

and are to-day distributed not only in all parts

of the United Kingdom, but also in Germany,
Russia, Canada, the L'nited States of America,
Australia, South Africa, and Japan.

Sir Edward Thorpe then unveiled the bust of Sir

Henry Roscoe, and on behalf of the subscribers

asked the president of the Chemical Society to

accept it as a permanent memento from Sir

Henry's former students of his lifelong association

with, and interest in, the welfare of the society.

Sir Edward also extended to Mr. Albert

Drury, R.A., the thanks of the committee for the

excellent and striking likeness that he had secured.

He also asked Sir Henry to accept as a further

memento from his students a i-eplica of the bust

for himself and the members of his family, which
was in course of preparation.

The gift to the Chemical Society was acknow-
ledged by the president, Prof. W. H. Perkin,

F.R.S., who said he felt sure that it would be a

great pleasure to the members of the council and
to the fellows of the society to place the bust in a

fitting position in their rooms, where they would
always value it as a token of the great admiration

and affection they all had for Sir Henry Roscoe.

He also expressed to Sir Henry Roscoe the appre-

ciation of the fellows of the .society for his con-

tinued interest in the society, and for the valuable

donations that he had given them, especially in

connection with their library.

Sir Henry Roscoe, in acknowledging the gifts

both to himself personally and to the Chemical

Society, expressed the great pleasure that it gave
him to be present, and to say how deeply touched

he was by this renewed expression of esteem and

affection thus shown to him by his old pupils.

" No honours, no rewards, can, I think," he said,

"compare with this, and to these men, whom I like

to look upon as my scientific sons, come my heartfelt

thanks. To their kindness rather than to my own
deserts is this fresh recognition due, for looking back
over my fourscore years of life, I see how small the

deeds, great though the will may have been. To
you. Sir Edward Thorpe, as chairman of the com-
mittee, as well as to Dr. Charles Keane, the secretary,

and to the' other members of the committee, my
special thanks ar.e due. I thank the Chemical Society

through vou, Mr. President, for the great honour it
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has done me by placing my effigy in its library. I

cannot flatter myself that the coming generation of

fellows of the Chemical Society, will look upon my
face with the veneration with which they will gaze on
the features of the great masters whose busts adorn
your walls, but if the sight of this one recalls to their

memory that this was a man who loved his science,

his teaching, and his students, and if that sight helps

to imbue them with a like love, then perhaps my bust in

your library may be of some use. Now, my friends, I

thank you all, and wish you all God-speed-"

NOTES.
We regret greatly to announce that Sir Robert S.

Ball, F.R.S., Lowndean professor of astronomy and

geometry in the University of Cambridge, and director

of the Cambridge Observatory, died on Tuesday,

November 25, at seventy-three years of age.

The Home Secretary has appointed a Committee

to inquire what action has been taken under the Wild

Birds Protection .Acts for the protection of wild birds,

and to consider whether any amendments of the law

or improvements in its administration are required.

The members of the Committee are :—The Hon. E. S.

Montagu, M.P., Under-Secretary of State for India

(chairman) ; Lord Lucas, Parliamentary Secretary to

the Board of .Agriculture; Mr. Frank Elliott, of the

Home Office ; Mr. E. G. B. Meade-Waldo, Mr. W. R.

Ogilvie Grant, and Mr. Hugh S. Gladstone. The
secretary to the Committee is Mr. H. R. Scott, of

the. Home Office, to whom any communications on

the subject of the inquiry may be made.

The death is announced, at fifty-one years of age,

of Mr. H. F. B. Lynch, well known by his extensive

travels in the Middle East for purposes of scientific,

political, and commercial research.

An exhibition of one hundred and forty of the

remarkable series of photographs, greatly enlarged,

taken by Mr. H. G. Ponting during the British

Antarctic Expedition of 1910-13, will be opened on

Wednesday next, December 3, at the Fine Art Society,

148 New Bond Street, London, W.

The death is announced, in his fortieth year, of

Dr. Ora W. Knight, who had been consulting chemist
and assayer to the State of Maine since 1903. He
had previously been assistant chemist at the Maine
experiment station for several years. Dr. Knight
was known as an ornithologist and a botanist ; he
was the author of a standard book on the birds of

Maine, and his herbarium contained a nearly com-
plete collection of the plants of that State.

The death is announced of the veteran Italian

geologist. Prof. Igino Cocchi, of Florence. He was
born in 1S28, and was one of the most active pioneers

in stratigraphical geology in Italy. In 1867 he became
the first president of the committee directing the
Geological Survey of Italy, which he had been mainlv
instrumental in founding. Some of his studies were
made in England, and he was elected a foreign corre-

spondent of the Geological Society of London in 1874.

The Smithsonian Institution announces the follow-

ing changes in the personnel of the department of
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geology, United States National Museum :—Dr. E. T.

Wherry, late assistant professor of mineralogy at

[A-high University, has been appointed assistant

curator of mineralogy and petrology in succession to

Mr. Joseph E. Pogue, transferred to the United States

Geological Survey; Dr. J. C. Martin has been ap-

pointed assistant curator of physical and chemical

geology in succession to Mr. C. G. Gilbert, appointed

curator of mineral technology.

.\ MEETING of the council of the Zoological Society

of Scotland has just been held, at which a very satis-

factory report was made on the working of the

Zoological Park for the period during which it has

been open. Since the end of July, when the park
was opened to the public, 102,233 visitors have entered,

while the receipts at the gate for the three and a half

months have resulted in a surplus of about 1000/.,

after paying the expenses of upkeep for five months.
The number of specimens received during the period

was 420 ; the health of the stock is excellent, and the

death-rate has been very light. Twenty new fellows

were admitted, and the number of fellows on the roll

now exceeds 2000.

We are glad to see that the scale of charges for the

services of the official guide appointed a short time
ago to conduct parties of visitors round the collections

contained in the garden, plant-houses, and museums
of the Royal Botanic Gardens, Kew, and to point

out objects of particular botanical interest, has been
greatly reduced. Hitherto the scale of charges has
been 2s. 6d. for each person attending a morning
tour, and i.v. for each person attending an afternoon
tour, but in future these charges are to be 6d. and
3d. respectively. These charges are so low that no
one need now be deterred from participating in the
instructive tours around the gardens taken by the
guide daily.

Dr. H. Bayo.v, research bacteriologist to the Union
Government of South Africa, gave a lecture at the
Royal Society of Medicine on November 20, on the
leprosy problem in the British Empire. He pointed
out that the latest returns showed that in India the
l"per population had increased from 100,000 to 110,000.
Dealing first with treatment. Dr. Bayon stated that
in selected cases a vaccine prepared with certain cul-
tures had given promising results. He finally urged
that it is the duty of every Government to prevent
the further spread of leprosy by the use of all the
means of preventive medicine, and, in particular, by
the institution of a system of universal segregation of
all lepers.

In connection with a suggested removal of the
statue of Charles I. at Charing Cross, The Field of
November 15 directs attention to the interest attaching
to the "great horse" on which the King is mounted.
These "great horses," one of which is represented in a
picture by Vandyke in Buckingham Palace, executed
from an animal in the Royal stables, "were the direct
descendants of the Italian horses .Altobello and
Governatore . . . sent over to the stud at Hampton
Court by the Marquis of Mantua as a present to King
Henry VIII., and the breed was still further improved
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by the two splendid Spanish horses sent to King
Edward VI. by Charles V. in 1552, which were of the

type shown in the well-known sketches by Rubens."

Particulars of the Pierre J. and Edouard Van
Beneden prize of 2800 francs are given in the Bulletin

of the Royal Academy of Belgium (Classe des

Sciences, 1913, No. 7). The prize is to be awarded
every three years to the Belgian or foreign author
or authors of the best original work of embryology
or cytology written or published during the three

years preceding the date on which competing theses

must be received. For the first competition this date

is December 31, 19 15. The manuscript works may
be signed or anonymous, and the French, German,
or English language may be employed. .\uthors

should send their contributions, duly stamped, to the

permanent secretary of the Academy, Palais des

.'\cad^mies, Brussels, inscribed " Concours pour le

Prix Pierre-J. et Edouard Van Beneden."

Thanks largely to the kindness of the Percy Sladen
Trust, an e.xpedition left Perth, West Australia, a

few days ago, for the Abrolhos Islands. The group
is situated about forty miles out in the Indian Ocean
from the coast of Western Australia, and roughly

300 miles north of Perth. The expedition has been
organised by Prof. W. J. Dakin, of the new Univer-

sity of Western .\ustralia, and accompanying him is

Mr. W. B. Alexander, of the Perth Museum. From
many points of view this little group of islands is of

great interest. The wreck of the Dutch East India

Co.'s ship. The Batavia, under the command of Capt.
Pelsart, in 1629, is said to have led to the first re-

corded discovery of .Australia. Whether true or no,

the mutiny of part of the wrecked crew and the story

of their final capture is worthy of any fiction. Plutonic
rocks occur in one of the island groups, but the others
are coral formations. It is said that not only does the
terrestrial fauna bear interesting relations to the
mainland, but that the intervening forty miles of sea
separate two totally distinct marine faunas. Whilst
the coastal fauna at this latitude is temperate, the
island marine fauna is understood to be tropical.

The members of the expedition intend making a close

investigation of the fauna and flora of the islands and
surrounding reefs. The material collected will be
reported upon in the usual way by specialists.

Dr. Anton Fritscm, director of the natural history
departments of the Royal Bohemian Museum, and for
many years professor of zoology in the Royal Bohe-
mian University, died after a brief illness at Prague
on November 15, aged eighty-one. Dr. Fritsch's first

published work (185 1) was a list of the Bohemian,
German, and Latin names of the birds found in

Bohemia; and throughout his life he took the deepest
interest in the local fauna, making many contributions
to knowledge, especially of the birds and fishes. In
1891 he founded a small station for the special study
of the fresh-water fauna of the Bohemian 'lakes. Dr.
Fritsch will be best remembered, however, by his
numerous researches on the fossil^ of the Permian and
Cretaceous formations of Bohemia, the results of
which were published in several volumes. His
"Fauna der Gaskohle " (1879-1901) will alwavs remain
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a standard work of reference on the earlv Labyrintho-

dont Amphibia, and it forms a monument to his

patient industry. Most of the fossils described were

pvritised and unfit for study and preservation in the

ordinary manner. Dr. Fritsch therefore cleaned

away all the petrified material, leaving only the casts

in the shale, from which he took clear impressions

bv an electrotype process. He was thus able to make
good use of specimens which at first sight appeared of

little value. His enthusiasm made him an inspiring

teacher, and he has left several pupils who are dili-

gently prosecuting the researches he suggested to

them. Dr. Fritsch was a foreign member of the

Geological Society of London, from which he received

the Lyell medal in 1902.

Natcr.'\l philosophy in general and palseontology

in particular have lost an ardent disciple and a zealous

worker by the death of Henry Potonie at Berlin on

October 28. He was born November 16, 1857, in

Berlin, where from 1878-81 he studied botany, becom-

ing in 1880 assistant in the Botanic Garden, and scien-

tific " Hilfsarbeiter " in the museum. His association

with the garden is marked by a descriptive account

of the plant-geographical arrangement of its contents

bv Prof. Engler, which Potoni^ published in 1890.

A more important botanical work was the" Illustrated

Flora of North and Central Germany," issued in 1885,

and subsequently in several enlarged editions. In 1885

Potonie became associated WMth the Prussian Geo-

logical Survey, and from that time onwards palseo-

botanv claimed the greater share of his activities.

In 18S7 he published a comparative anatomical study

of recent Pteridophytes and of Cycas revoluta, with

the view of the determination of the fossil species of

the older formations. This was the first of a long

series of important papers bearing on fossil botany

published by the Geological Survey. In 1891 he be-

came professor of palaeobotany at the School of Mines

(Bergakademie), and in 1897-9 appeared the well-

known text-book, " Lehrbuch der Pflanzenpalaeon-

tologie," on a new edition of which he was working

immediately before his last illness. His valuable

work, "On the Origin of Coal and other Combustible

Minerals," is based on a course of his lectures. In

1901 he was appointed " Landesgeologe," and also

joined the teaching staff of the University. He was

the founder of the Natiinvissenschaftliche Wocheii-

schrift, with which he was associated for twenty-four

vears, and of which he was editor at the time of his

death ; a recent number has a short appreciation and

good portrait. During his last illness he received

the honour of Geheim-Bergrat.

The October issue of The National Geographic

Magazine is largely devoted to an article, illustrated

by a fine collection of photographs, of a journey by

Mr. G. Kennan through the eastern portion of the

province of Daghistan, in the south-eastern corner

of European Russia, between the Black Sea and -the

Caspian. He describes the splendid mountain

scenery, the result of the intrusion of igneous rocks

on the sedimentary strata, the whole worn down and

torn into precipitous ravines by subsequent denuda-

tion. The population is of the most varied character
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—Aryan, Arab, Tartar, Crusader, and refugees from

the adjoining regions have left their mark. Many
individuals, if dressed in the «costume of western

Europe, would certainly be taken for Englishmen,

Scotchmen, Bavarians, or Saxons. The homes often

assume the character of the pueblos or cliff-dwellings-

of New Mexico. The peoples speak some thirty

languages, with numerous dialects. The prevailing

religion is Islam. Many archaic customs and a

primitive tribal organisation survive, but Russian

domination and the extension of education tend to

promote the growth of uniformitv.

C.MT.MN H. G. Lyons brought ihe subject of relief

in cartograjjhv before the research meeting of the

Roval Geographical Society on November 20, indicat-

ing that British contributions to this important

branchof cartography are not numerous. He discussed

the relative value of contours, hachures and coloured

shading, and their utility as measured by their ap-

plicability to different kinds of map. He summarised

the limits of scale within which each method best

serves its purpose, and showed reasons why, outside

these limits, one method or another fails to fulfil its

function properly. Such a summary should form a

valuable guide to cartographers, although when the

author stated that hachurlng becomes "conventional"

on a scale smaller than about 1 : 500,000, because this

this scale so compresses ridge and valley in moun-
tainous regions, he might have been taken to task

bv the artist of such a map as the Swiss sheets in

" Stieler " (1:925,000), who might have suggested

that convention is to be distinguished from careful

generalisation. The author also brought out the

limitations of contour systems in portraying gently

undulating ground—a point which the student often

has need to remember. He dealt at length with

various systems of colouring used in conjunction with

contours, and discussed the basis of "physiological

optics," on which the selection of colours for this

purpose ought to rest.

Dr. .and Mrs. Workm.'VN gave the Royal Geo-

graphical Society, at its meeting on Monday, Novem-
ber 24, an account of their further explorations,

conducted last year, among the Karakoram Hima-
layas. Their objective on this occasion was the

Siachen or Rose Glacier. Mrs. Workman indicated

the course of their journey, and gave an account of

their additions to the map of the region, incidentally

controverting the views of previous visitors on several

points. The surveyor who accompanied the party was
Mr. C. Grant Peterkin. To the pass at the head of

the Bilaphond Glacier Mrs. Workman applies the

name of the glacier itself, and not that of Saltoro.

attached to it as " traditional " by Dr. Longstaff.

She dealt with the same explorer's high peak of

Teram Kangri, which he gave as 27,610 ft. high,

while Mr. Peterkin made it only 24,560 ft. She
observed for the first time a group of lofty peaks

behind the east Siachen wall, on the Turkestan side,

which form additions to the map, and others from

the Silver Throne plateau, to the highest of which

(24,350 ft.) the name of Queen Mary was given. The
possibility of the Siachen glacier having provided an
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old route into Chinese Turkestan was considered and

dismissed, in spite of the discovery of remains of rude

buildings at high altitudes. Dr. Workman dealt in

detail with the geolog;y of the region and the char-

acter and work of the glaciers ; his paper was perhaps

of most notable interest in the paragraphs which

described the junction of " probably the largest exist-

ing valley tributary outside the polar regions . . .

with the largest known valley glacier." These are

the Tarim Shehr (two miles wide) and the Siachen,

which is 2J[ miles wide just above the junction. The
two are compressed into the width of the main valley

below the junction.

To the October number of the .American Museum
Journal Mr. R. C. Murphv communicates a graphic

and richly illustrated account of his experiences among
the petrels, penguins, and sea-elephants of .South

Georgia during a visit to that desolate island under-

taken on behalf of the museum and the Brooklyn

Institute, much interesting information being also

given with regard to the eight whaling stations on

thr '.-Innr! Onr- nf the mns! intrristing photographs

(here reproduced) shows a king-penguin incubating its

single egg, which is supported on the instep, where
it is covered by a fold of the skin on the under sur-

face of the body, the bird standing all the time in the

upright posture, and the two sexes relieving one
another in the duties of incubation. Although the

whales are stated not to show at present serious signs
of diminution in number, in spite of the rapid rate

at which they are being killed off, the prospects of the

sea-elephants appear deplorable. " Slow, unsuspicious,

gregarious, they can be hunted profitably until the last

one has gone to his ancestors, and the calamity of

the .Antarctic fur-seal is repeated." The fate of these
gigantic seals depends, then, it would seem, on the

results of the investigation now being conducted on
behalf of the Colonial Office.

In Tfee American Naturalist for October (vol. xlvi.,

p. 577) Dr. R. Pearl discusses the measurement of
the intensity of inbreeding. He points out the prin-
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ciples which must govern such an attempt, and shows
that it is possible to find a coefficient by which the

amount of inbreeding can be represented, so that

different cases can be compared. The coefficient is

based on the ratio of the actual to the possible number
of ancestors in any generation, and therefore indicates

the amount of inbreeding for a given number of

generations back. The latter part of the paper dis-

cusses the differences between close inbreeding in

bisexual reproduction and self-fertilisation of herma-
phrodites, and shows that in some important respects

the two are not comparable. An abstract, with some
new material, is published in Bull. 215, Maine Agri-

cultural Experiment Station.

.\ CKITIC.^L study of the conditions connected with

the preparation of plantation para rubber has been

made by Mr. B. J. Eaton, and the results of the

inquiry are presented in Bulletin No. 17 of the Depart-

ment of Agriculture, Federated Malay States. The
endeavour of the author has been to collect as much
trustworthy information as possible on the quality of

rubber prepared by different methods and under
different conditions so that such knowledge can be

applied in indicating the causes underlying defects of

rubber samples coming on the market. The effect of

various coagulants and of dilution of the latex, period

of coagulation, inhibitive substances, metal salts, light,

and of micro-organisms on the quality of the rubber

is dealt with at length. The use of sodium bisulphite

as a means of inhibiting the action of oxidases and to

ensure the production of light-coloured rubber has been
found to be effective and profitable.

In the current Bullettn de la Sociiti d'Encourage-
incnt pour I'lndustrie Nationale, A. Granger gives an
interesting outline of the rise and fall of the manu-
facture of porcelaine tendre, usually called " fritted

"

or "soft" porcelain. It seems to have been first

made in Rouen, about 1673. The body of soft porce-

lain in its best days appears to have been made from
an artificial glass (frit) mixed with a marl from
.Argenteuil ; and after the body was fired it was
covered with a plumbiferous glaze. This ware lent

itself to particularly pleasing decorative effects, and
the Sevres factory made this variety of porcelain

famous. The " narrow margin of safety " in manu-
facture led to a particularly large percentage loss.

Possibly owing to changes in the character of the
raw materials, &c., the losses finally became so great
that the manufacture had to be abandoned, and soft

porcelain was ousted by the regular type of " con-
tinental porcelain "—the so called porcelaine dure, or
"hard" porcelain. The body of this type of ware
is made from a mixture of felspar, clay, and quartz,
and glazed with a felspathic glaze. Unlike soft porce-
lain, the glaze and body of hard porcelain are fired

in one operation. Mr. Granger gives some old recipes
and describes some interesting recent attempts to
revive the manufacture of soft porcelain at Sevres.

We have received several further letters from Mr.
S. L. Walkden complaining about the statement in
our review of his "Aeroplanes in Gusts," which was
corrected by him in his letter to Nature of October 30.
In reference to this matter the reviewer writes :

—" I
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should have tliought that Mr. Walkden's letter, to-

gether with my lengthy quotation from his book,

would have been more than suflicicnt to remove any

injustice that might have arisen through a statement

of claim being made in the reviewer's and not the

author's words. At the same time, it is necessary to

warn readers that the amended claim contained in

Mr. Walkden's letter must be read in conjunction

with the lengthy quotation in Naturk, or better with

the contents of the book it?elf, otherwise a false idea

may be formed of the author's treatment. The only

accelerations which the air can be said to impress

on an aeroplane in the recognised Newtonian mean-

ing of the term, are those due to the pressures of the

air on its supporting surfaces, and are measured by

the accelerations which the aeroplane would undergo

if no other forces acted on it, their direction being in

tlie direction of the corresponding impressed forces.

In these circumstances a gust having a downward
velocity would impress a downward, not an upward,

acceleration on the aeroplane. It will be seen that

the quotations from his book in my letter contain no

reference to accelerations impressed by air pressures

on the plane in this sense, and, while I am quite

willing to accept the author's amended statement of

his claims, I should not feel justified in stating these

claims in this form without his written authority."

Six years ago Prof. O. Knoblauch, of the Technical

High School at Munich, determined the specific heat

of superheated steam, at constant pressures, for tem-

peratures up to 662° F., and pressures up to 124 lb.

per sq. in. These experiments were conducted on a

scale which directly appeals to the engineer, and the

results, which Prof. Knoblauch obtained in con-

junction with Dr. Max Jakob, are accepted largely

by engineers. Engineering for November 7 contains

an account, with drawings of the apparatus em-

ployed, of further experiments by the same investi-

gators. Knoblauch has extended the range to

1020° F., up to pressures of 114 lb. per sq. in., and

the experiments are beingi continued at higher pressures

up to twenty atmospheres. Jakob has attempted to

check the results by calculating the specific volume

of steam, for the same high range of pressures and

temperatures, from the experiments of Knoblauch and

his collaborators, and also from the deductions of

II. N. Davis, and by comparing these volume results

with those directly determined. The research shows

that the specific volume can be calculated from the

specific heat, and the experimental values for the

specific heat are thus confirmed. The general result

is that the specific heat of steam at constant pressure

increases with pressure, especially near the saturation

line, though much less so, and scarcely at all finally,

as the degree of superheating is raised. As the tem-

perature rises, the specific heat, c,,, decreases to a

minimum, to increase again slightly.

The Cambridge University Press has recently made

further additions to the "Cambridge Manuals of

Science and Literature." The series now numbers

eighty volurhes, and its general excellence, to which

attention has been directed on former occasions, is

well maintained bv the half-dozen books which have
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just been received. Three of the new volumes deal

with biological subjects. Prof. G. H. Carpenter tells

"The Life-Story of Insects," and provides an outline

sketch of the facts and meaning of insect transforma-

tions. Prof. W. J. Dakin, in his little book on

"Pearls," give a summary of the most important

facts about pearls, pearl fishing, and pearl formation.

The third biological topic is handled by Mr. H.

Russell, who writes on "The Flea," and his book,

which is, he thinks, the first in English devoted

wholly to the subject, will prove particularly useful

now that it is known that fieas are the active agents

in spreading plague. Dr. E. J. Russell contributes

a book on "The Fertility of the Soil," which is

addressed to all who are keenly interested in the

soil they are cultivating and want to know something

more about it. Prof. A. H. Gibson, under the title,

"Natural Sources of Energy," discusses the problem

of forecasting the conditions of life and activity in

future centuries. The sixth book, on " The Peoples of

India," is by Mr. J. D. Anderson, who gives a popular

account of the race and caste, the languages, and the

religions of the various peoples in our Indian Empire.

Mr. Reginald Cokv has received permission of the

King to dedicate to his Majesty the volume, entitled

"The Horlicultural Record," which is to be published

next month by Messrs. J. and A. Churchill. The
work will contain numerous plates, coloured and half-

tone, reproduced from photographs taken at the Royal

International Horticultural Exhibition, 1912. Several

well-known writers contribute articles on the progress

of horticulture since the first international exhibition

in 1866.

Messrs. Lo.\c..\i.\n.s, Green .and Co. have in pre-

paration "Chemistry of the Radio-Elements, Part ii..

The Radio-Elements and the Periodic Law," by Mr.
Frederick Soddy, F.R.S. This is an extension of the

original monograph, and covers recent generalisations

connecting the radio-active disintegration series ^\itll

Mendeldeff's tabic.

OUR ASTRONOMICAL COLUMN.
AsTRONO.vnc.M. Occurrences for December :

—

Dec. 1. 22h. im. L'ranus in conjunction with the
Moon (Uranus 3° 9' N.).

2. T,h. om. Mercury stationary.

,, 8h. 5m. Mercury in conjunction with
Wiuis (Mercu'-v 1° 34' N.).

6. 21I1. oMi. Saturn at opposition to the Sun.
10. i2h. om. Mercury at greatest elongation

\V. of the Sun.
12. i5h. 58m. Saturn in conjunction with Eho

Moon (Saturn 6° 45' S.).

'5- 9'i- STfi' Mars in conjunction with the
Moon (Mars 0° 59' S.).

,, i8h. 36m. Neptune in conjunction with the
Moon (Neptune 4° 29' S.)

20. gh. 44m.
mum.

21. 22h. 35m.
Solstice.

\'ariable star, .Mgol, at

Variable star, Algol, at mini-

Sun enters sign of Capricornus.

6h. 33ni.

mum.
2oh. 25m. Mercury in conjunction with

ihe Moon (Mercury 5° 26' N.
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26. sh. S7m. Venus in conjunction with the

Moon (Venus 5° 13' N.).

28. i2h. 32m. Jupiter in conjunction with the

Moon (Jupiter 3° 46' N-)-

29. gh. 45m. Uranus in conjunction witli the

Moon (Uranus 2° 53' N.)-

A NkW HiI.I. ASTHONOMICAI. OnSERV.VrOKV.—M. II.
I

Pcrrotin, writing in the Rcviic Gdueralc des Sciences

(November 15, No. 21), records the foundation of a

new hill observatory on Mont Saleve, at an elevation

of 1250 metres. This new observatory owes its origin

to the fact that M. Schaer, of the Geneva Observatory,

having completed the construction of a Cassegrain

telescoiK- of 100 cm. in diameter, looked for a suit-

able spot in the canton of Geneva where an observa-

torv could be built in order to make the best use of

this telescope. The plain of Geneva, bounded by the

Jura, the Saleve, and the lake, was always found to

be invaded bv the mist during the tine season and
bv fog in winter. Such bad observing conditions are

nearly always associated with low-lying stations, and
hence the general tendency of either moving old or

creating new observatories on elevated sites 'vmoved
from large rivers, lakes, and towns. M. Schaor's

work has always been encouraged by M. llonegger,

and it is due to the latter that this high site can be
utilised. The observatory will be used both for astro-

nomv and meteorology, and the chief aslrophysical

work will be the study of the spectra of the stars of

the second and third magnitude with very great dis-

persion. .An astrophvsical laboratory will be attached,

and an electric curreiU of 500 volts will be available

;

spectroheliographic work will also be done. M. Schaer
invites French astronomers or meteorologists to maice
use of the site either by using the observatory's in-

struments or any instruments they may like to bring
with them.

Mf.asi.rkment of Radial Velocities by Objective
Grating Spectrograph.—The determination of the

velocities in the line of sight of the fainter stars is

becoming an urgent necessity in astrophysics, and
consequently efforts are being made to replace the

slit spectrograph by other arrangements capable of

utilising a greater proportion of the light available.

To this end M. Maurice Hamy explains in a note
in No. 17, Comptes rcndns, a method by which an
objective grating spectrograph may be employed for

this purpose. The grating, preferably one giving
under normal incidence only two symmetrical spectra,

must be mounted so that these spectra may be photo-
graphed in two separate cameras. A collimator fi.xed

to the same base is used to furnish comparison spectra
from a terrestrial light-source. To eliminate the
effects of variations of the angle of incidence the
e.\posures on the star and comparison have to be
intermittent and alternate. The reduction is based
on a rigorous relation between directions of incident
and diffracted beams, wave-length, constant of the
grating, and order used. Two methods are given for

the measurement of the plates.

Sln-spot Area.s for 1912.— Dr. Dyson communi-
1 ates the usual annual summary relating to the areas
and positions of sun-spots for the past year to the
Monthly Notices of the Royal -Astronomical Society
(vol. Ixxiii., No. 9), and its chief interest lies in the
fact that that year and the present one includes the
epoch of a minimum. In 1912 the mean daily spotted
area was only thirty-seven millionths of the sun's
visible hemisphere, while the values for igio and
Kill were respectively 264 and 64 millionths'. Com-
parison is made between the years of minimum of
the three preceding cycles ; the' values for 1878 gave
an area of twenty-two, for 1889 an area of seventy-
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eight, and for 1901 an area of twenty-nine, so that the
low value in the last-mentioned year is not quite
attained in 1912.

.Attention is directed to the fact that, up to Septem-
ber 12 of the current year, a "much feebler condition
of sun-spot activity even than 1912" has been ex-
perienced, so that the sun-spot minimum now in

progress is probably going to turn out an unusually
low and prolonged one. Minima of this character
have generally been followed by a slow rise to a low-
maximum. The fact that some small spots have been
observed in high latitudes suggests the commence-
ment of a new period of activity. It is interesting
to note that since 1905, and including that year, the
number of days on which photographs of" the sun
were taken have been either 364 or 365.

CURRICULA OF SECONDARY SCHOOLS.^
^PHE recently issued memorandum on the curricula
-• of secondary schools displays with remarkable

clearness the attitude of the lioard towards educa-
tional problems. It is to be hoped that it will be
widely read outside as well as inside the scholastic
profession. Inevitably the influence of the Board on
the work of the schools gets greater yeai by year, and
it is vital to national progress that this influence
should be exercised in a broad and enlightened spirit.

We may state at once that we have never read an oflicial

document which gave us more reason to hope that
the dangers of bureaucratic control will be avoided,
while the opportunities for removing inefficiency and
for coordinating and economising our educational
resources will be watchfully grasped.

In the introduction we read:—"The present
memorandum ... is not intended to contain any
dogmatic exposition of educational doctrine . . . the
problems of education have to be re-stated for each
generation . . . the Board could do no greater dis-
service than by attempting to check the spirit of
exploration, experiment, rmd inquiry which should
exist in every school. . . . Organisation alone cannot
make a good school. The real success of the work
depends on the harmonious activity of a well-equipped
staff, and also—a fact not always sufficiently taken
into account—on the cooperation of the parents."
Turning from these expressions of opinion, which,

however excellent, are platitudes unless translated into
practice, we find that the Board regards as cardinal
and essential subjects " English language and litera-

ture, at least one language other than English, geo-
graphy, history, mathematics, science, and drawing."
Provision must be made for training in singing and
manual work, and for promoting the physical de-
velopment of the pupils. The memorandum lays
emphasis on the fact that it is impossible for boys
and girls to profit adequately if the duration of school-
life be curtailed. The suggestion is put forward that
some of the work hitherto restricted to technical
schools may wisely be attempted in connection with
the general education of the older boys and girls in

the secondary school. The report truly states that,

at present, time is often wasted in the middle and
higher forms through the inefficiency of earlier

teaching, through the absence of coordination (e.g.

in the syllabuses for mathematics and science or for

science and geography), and through the inclusion in

the syllabuses of much that is trivial and unessential,
to the neglect of what is of capital importance.
The question of insistence on Latin is left in a

curious position. If only one foreign language be
offered, the school is free to propose any language
which is suited to the needs of the pupils and for

» Board of Education Circular 826. Price 2if,
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which the instruction is efficient. If two languages
are tal<en (other than English), one of the two must
be Latin unless "Ihc Board are satisfied that the

omission of Latin is for the educational advantage
of the school." This regulation has done injury to

the study of German, and the British Science Guild
and several teachers' organisations have objected.

The Board now st.itc lliat Latin will not be demanded
if instruction therein is available in other accessible

schools. The Board fear that the prospects of the

pupils will be prejudiced if Latin is omitted, as they

may be debarred from entry into professions and from
university work in literary subjects. To the present

writer it appears prejudicial to national jjrogrcss that

the education of thousands of boys and girls should

be made less efficient because certain chartered cor-

porations hold antiquated views regarding school

curricula (on wliieli subject Ihey are seldom qualified

to advise), or because those corporations may regard
the exclusion of the un-Latined as a convenient social

precaution.

The memorandum contains many useful sugges-

tions with reference to the work of the more
advanced pupils, and, so far as science is concerned,

the recommendations will be approved by most of

those who have had practical experience. Modified

specialisation is the keynote—thus pupils specialis-

ing in science and mathematics should take

English literature and composition and one foreign

language, " which for those who have already spent

some years in the study of French should by prefer-

ence be German." Specialisation in art, economics,

and domestic courses are also contemplated by the

Board as permissible in selected schools, but with

provision for the continuance of general education.

As regards the main portion of the school, the study

of science (including practical work) should extend

continuously over four years. "This will be required

in all schools unless special reasons to the contrary

can be given." Boys who are working in preparation

for an advanced course in classics may have a science

course for three vears (instead of four) between the

ages of twelve and sixteen, if this course be supple-

mented by the inclusion of science among the sub-

sidiary subjects taken at the specialising stage. This

and similar statements in the memorandum should

strengthen the resistance of enlightened headmasters

to the injuriouslv narrow specialisation which still

appears requisit(> for winning a scholarship at the

older universities. G. F. DANnn.I..

THE SPREAD OF THE METRIC SYSTEM.

IN a circular letter, dealing with the world-wide
spread of the metric system, the Decimal .Associa-

tion points out that the time is soon coming when
metric usage, instead of being regarded as a hindrance
to British trade with the Far East, will have to be
adopted as a necessity in our dealings with China,
Japan, and Siam, which have each taken definite

steps to establish that system. Already the Advisory
Council of China has passed the first reading of a

law to that effect, and two Chinese gentlemen are
now in Paris studying the technical details of the
subject. Japan has for the present four legal systems
of weight and measure, but the Government has
declared its preference for the metric system by
making it obligatory for the .services of the customs
excepting a few articles. The metric system is taught
in all the public schools of Japan, and is prescribed for

the army, for medicine, and for electrical work. .Siam
has employed the system with success on its railways
and public works for some years, and last year joined
the International- Convention of the Metre, from
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which it has received the apparatus needed for a
Central Bureau of Standards at Bangkok. Siam pro-
poses not to make metric reform compulsory at one and
the same time in all narts of the kingdom, but to

deal with each province separately at convenient
times. Russia also' has adopted the metric system
for several purposes, ,ind has announced to the
Decimal Association that the metric system is

favoured, but has to await the neces.sary arrangement
of control and inspection throughout the Russian
Empire. This conversion of Russia is notable as com-
pleting the solidarity of all Continental Europe in

metric reform. All South and Central America are
either metric or tending to be so. The Australasian
Dominions of Great Britain have urgently pressed
the question ; and last, but most important of all, are
the United States of .America, which have gone far
in preparing for reform, and will act with vigour
when the time comes.

ZOOLOGY AT THE BRITISH
ASSOCIATION.

CE("TION I) presented a full proi^ramme, the large
-~^ number of communications rendering necessary
morning and afternoon sessions. Interest in the pro-
ceedings was well maintained, good audiences being
present throughout the meetings. A striking feature
of this year's programme was the large number of
papers dealing with vertebrate anatomy and
morphology.

Some Aspects of the Sleeping Sickness Problem.

A lecture on this subject was delivered by Prof.
E. A. Minchin. He referred briefly to the chief signs
and symptoms of sleeping sickness, and described
the main features of trypanosomes, remarking that
the tendency of natural evolution appeared to be for

the pathogenic species to adapt themselves to certain
species of hosts, to which they become quite harmless.
Trypanosoma hrucci, gambiensc, and rhodesiense,
however deadly to domestic cattle and man, are harm-
less to the wild game, which appear to be their

natural hosts. There is evidence that T. rhodesiense
is a newly arisen strain of T. brucei, which has
recently acquired the power of living in human blood,

and, as a "new" parasite of man, is extremely viru-

lent. Prof. Minchin pointed out the principal char-
acters of tsetse-flies (Glossina), and the part played
by certain species in transmitting the trypanosomes of

sleeping sickness. In about 5 per cent, of the flies

fed on infected blood, the trypanosomes ingested go
through a complicated developmental cycle, multiply-

ing in the fly's digestive tract, and, after a time,

migrating forwards and passing into the salivary

glands, where they establish themselves, multiplying
constantly so long as the fly lives. It has been pro-

posed to exterminate the wild game on a large scale

in order to remove this " reservoir " of the disease,

but Prof. Minchin considered it to be doubtful whether
this would bring about the desired effect. Destruc-
tion of the game would remove only a portion of

the reservoir, for ruminants generally, including

domestic stock, can harbour the trypanosomes in

question, and, further, such destruction, by removing
the natural food of the flies, might cause the flies

to move closer to human h.abitations, and hence in-

crease the transmission of the disease among human
beings and domestic stock. He hoped, therefore, that

if game is to be dcstroved, this will he done in limited

areas only, until more accurate knowledge of the

results has been acquired. He suggested that reduc-

tion of tsetse-flies might be effected, (i) by protecting

the wild gallinaceous birds, by introducing species



November 27, 19 13] NATURE 385

not indigenous, and by encouraging ttie natives tokcr))

domestic fowls round tVicir villages, for such birds,

when scratching up the ground, would find and
destroy the pupa; of Glossina ; and (2) in areas where

G. morsilans is common, by tarring or stopping up

in some way all holes in trees near the villages.

Bionomics of Amphidinium operculatum.

Mr. R. Douglas Laurie described observations,

made chiefly on the Cheshire coast, on this Peridinian,

which occurs in such numbers as to form brownish-

green patches on the sand, just below high-water

mark of spring tides. The organism exhibits three

periodicities, (i) A daily pcriodicily; during the latter

half of February the patches were very evident on

the surface of the sand until 10 a.m., then the

organisms retired below the surface, reappearing

shortly after noon, and reaching a maximum from
2 to 4 p.m., after which they again disappeared. Ex-
periments indicate that light and tide are the deter-

mining factors, temperature being apparently unim-
portant. (2) A lunar periodicity, "spring" periods of

activity, alternating with " neap " periods of inactivity,

being correlated with the amount of water in the

sand, for the neap tides do not reach the region

inhabited by Amphidinium. (3) An annual periodicity,

a strongly marked maximum from February to the

end of April being followed by decrease during May
anil June. The patches have not been seen on thi'

sand since the first week of July, though microscopic

examination showed that a few Amphidinium were
still present. Mr. Laurie described a large and more
elongate form of Amphidinium, which he is inclined

to regard as a distinct species.

Injluence oj Osmotic pressure on the Regcncralioii

of Gunda.

Miss Jordan Lloyd described observations on the

small marine triclad Turbellarian, Gunda ulvae, which
lives in great numbers at Plymouth, between tide-

marks, and near the course of a small stream. The
specimens employed in the experiments were about

55 mm. long, and were cut transversely into two
equal parts. The regeneration of the posterior region

onlv was considered. Whole worms can live in water
having an osmotic pressure between 2 and 33 atmo-
spheres. Regulation of an anterior portion of Gunda,
resulting in the production of a complete worm, takes

fiftv days in water having an osmotic pressure be-

tween 15 and 225 atmospheres (the latter being that

of ordinary sea-water). Lowering the osmotic pres-

sure below 15 atmospheres retards the rate of regula-

tion proportionately, and below 5 atmospheres no
regulation occurs. Raising the osmotic pressure

above 22-5 atmospheres retards the rate of regulation,

and above 30 atmospheres no regulation occurs. The
new posterior region is formed by the migration of

large numbers of paremhyma-cells to the region of

the wound, where they aggregate and build up the

new organs. Inhibition of regulation seems to be due
to some factor which checks the migration of the

parenchvma-cells. In examples showing retarded

regulation, irregularities in the mitotic divisions of

the parenchyma-cells have been noticed.

Habits and Building Organ of the Tubicolous Poly-

chaete, Pectinaria koreni.

.As the result of his observations on living Pectinaria,

Mr. Arnold T. Watson considers that the process of

tube-building is as follows :—A working space is first

cleared, the sand around the lower, wider end of the

tube, which is well below the surface, being removed
by a very strong upward current, created within the

tube by peristaltic action of the body-wall of the
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worm. This current causes the sand to pass rapidly

through the tube, between it and the dorsal body-
wall of the worm, and to be ejected through the small

upper end of the tube, forming a mound on the sur-

face of the sea-floor. A supply of sand is then carried

by the tentacles to the head of the worm ; one portion

of this sand is swallowed for food and passes through
the body of the worm, a second portion is carried

by papilla;, which form a track from the ventral edge
of the peristomium to the bilobate building organ just

below, on reaching which, each grain accepted for

building purposes is received and held between the

I wo lobes. These lobes apply the sand-grain to the

free edge of the tube, where it is fixed by the cement
pdured out by the underlying cement-gland.

Eelworms.

Mr. Gilbert E. Johnson described some of the more
recent work on eelworms (Anguillulidae), a group of

microscopic round-worms which, besides purely free-

living forms, includes species living saprozoically in

decaying substances, while others are parasitic in

animals and plants. The saprozoic forms (Rhabditis,

&c.) find their nourishment and multiply rapidly

among the swarms of bacteria flourishing in sub-

stances decaying in the soil and elsewhere, though
whether the worms feed on the bacteria or on the

products of their action is not yet known. The few
speci(^s inhabiting animals, and regarded as parasites,

are well exemplified by Rhabditis pellio, the larvae

of which inhabit the ccvloni and nephridia of the

earthworm. Mr. Johnson traced the life-history of

this species, showing that the active forms in the

nephridia, and the encysted forms in the coelom, re-

main larval until the earthworm-host dies and decays

in the soil. Then the eelworms feed in its decaying

carcase, grow rapidly, become mature, and reproduce.

When the nourishment from the dead earthworm is

exhausted, the larva wander into the soil and infect

.iiiother worm, entering by the nephridiopores into the

nephridia, and by the dorsal pores into the coelom.

The larvae entering the coelom arc attacked^as foreign

bodies by the amoebocytes, and encyst. It Is doubtful

whether the term parasite should be used for this

species, since the mode of nourishment is saprozoic.

Other well-known eelworms—Tylenchus, Aphelenchus,

and Hcterodera—pierce the cellular tissue of plants

by means of the hollow stylet protrusible from the

niouth-cavity, and absorb the cell-sap. There are also

numerous " semiparasitic " forms, which occur round

the roots of ordinary healthy plants, and apparently

do no damage, but it would be interesting to ascertain

what would be the result of their absence on the

health of the plant.

The Larva of the Star-fih, Pnrania pulvillus.

Dr. J. F. Gemmill has traced the development of

this star-fish. The eggs are small, and the general

larval history is similar to that of Asterias rubcns.

The late larva is a brachiolaria with a well-marked

sucker, and numerous small papilla on and between

the brachia. The features of special interest presented

bv the larvae were :— (i) The presence, in early larva,

of possible rudiments of a posterior entcroccelic out-

growth; (2) the occurrence, among the later larvae, of

several specimens with double hydrocoele formation

;

and (3) the presence, in normal and in double-hydro-

rivle "larva, of a "madreporic" vesicle, the floor of

which contracted rhythmically during life.

Observations on Artemia salina.

1
Mr. T. J. Evans recorded observations made on

I

this Crustacean, in graded strengths of sea-salt solu.

I
tion from 4 to 25 per cent. It was found that the
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Artemia, in 8 and lo per cent, solutions, attained
maturity without tlie introduction of extraneous food.
The food supply was Chlamydomonas sp. in various
stages of its life-cycle. The nauplius stages of
Artemia die unless the brine contains a supply of free-
swimming monads, but the adults live on the resting
stages of the monads. The food supply present in
the surface film is so great that Artemia spends much
of its time feeding there, and it is probable that the
habit of swimming on its back was adopted by
Artemia as an adaptation for feeding in the surface
film. In 4 and 5 per cent, and in 20 and 25 per cent,
brine-solutions, either the eggs did not hatch or the
young nauplii died as soon as the eggshell burst.
Adults transferred from the optimum solutions (8 and
10 per cent.) lived in the weaker and stronger brines,
and the eggs laid by them lived. It was found that
eggs would hatch in any brine solution in which
they had been produced. No variation of the order
described by Schmankewitsch was found ; the tail-

lobes were of uniform size in all strengths, and
possessed the same number of spines.

Pseudohermaphrodite Examples of Daphiiia.

Dr. J. H. Ashworth directed attention to four
abnormal female examples of Daphnia pulex, in each
of which the antennule of one side resembled that of
a male. No other male secondary sexual character
was present, except that in one case the margin of
the carapace presented almost the configuration of
that_ of a male. The reproductive organs of all the
specimens were normal ovaries, and were not para-
sitised. The offspring of two of the specimens were
examined and found to be all normal.

Position of the Order Protura.

Mr. R. S. Bagnall discussed the position of the
order Protura, to the "abdominal feet" of which he
did not attach so much importance as some authori-
ties have done. While recognising the affinities of
the Protura to the Chilopoda, he considered the
relationship with the Insecta to be closer.

Mr. Bagnall also gave a brief account of the hymen-
opterous parasite, Thripocteims ntsseili, found in the
larva of the bean thrips, Heliothrips fasciatus. He
also recorded Thripoctenus found in association with
various thrips in several English localities, and com-
mented on the economic importance of these parasites
of thrips.

Oviposition of a Fly on Cenlaurea.

Prof. Hickson communicated a paper by Mr. J. T.
Wadsworth on the oviposition of the Trypetid fly,

Vrophora sohtitialis, on Centaurea nigra and allied
composites. This fly possesses a highly developed
piercing ovipositor, which, when fully extended, is
nearly twice the length of the fly. During oviposition
the abdomen of the fly is pushed down between the
bases of the lowest and outermost bracts of the
flower-head, and the piercing portion of the ovipositor
is forced downwards and inwards towards the axis of
the_ flower-head, and then gradually bends upwards
until its tip is finally in the space between the young
florets and the overlying bracts, in which space the
ova are deposited. The larva, after hatching, bur-
rows through the corolla of a young floret, travels
down to the ovary, and feeds there, its presence
causing the growth of a "gall."

Observations on a West African Wasp.

Prof. Poulton recorded observations by Mr. W. A.
Lamborn, in' Southern Nigeria, on the wasp, Synagris
cornuta, in the males of which there is remarkable
difference in the grade of mandibular development. A
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male with very large mandibles terrorised four others
with smaller mandibles, and was thus successful in

capturing a female (the case being one of marriage
by capture), which emerged from a nest under Mr.
Lamborn's observation. Prof. Poulton suggested
that the immense horn-like mandibles are a disadvan-
tage in obtaining food and perhaps in other ways
in the struggle for life, and that the emergence of the

females covers a period long enough for this struggle
to tell, so that tile males with small or rudimentary
" horns " have the advantage in the end through the

operation of natural selection, while the others have
the advantage at the beginning through sexual selec-

tion in the form of battles between the males.

Heredity of Melanism in Lepidoplera.

Mr. VV. Bowater described experiments on various
melanic Lepidoptera. He pointed out that in Amphi-
dasys betularia the melanic form is now more common
than the typical form, and stated that a breeding
experiment seemed to point to the Mendelian domin-
ance of melanism in this species. He also recorded
the results of pairings of typical and melanic examples
of Odonioptera bidentata. He found that distinct

segregation occurred, that homozygous and hetero-

zygous melanic forms were indistinguishable, that

extracted types bred as true homozygotcs, and that

two heterozygous blacks, when paired, gave, in eight

families, 75 per cent, black and 25 per cent. type.

Mr. Bowater claimed that the specimens bred, 1800

in number, proved that melanism in this species is a
simple Mendelian dominant.

Pseudacraeas and their Acraeine Models on Bugalla
Island, Victoria Nyanza.

Dr. G. D. H. Carpenter found that on Bugalla
Island, in the Sesse Archipelago, Victoria Nyanza,
there abounds a species of Nymphaline butterfly,

Pseudacraea eurytus, which has several forms closely

mimetic of various species of the Acraeine genus
Planema. The 356 specimens of Pseudacraea caught
by him in 1912-13 were excessively variable, inter-

mediates between the various forms being as common
as the types. Such intermediates are of the rarest

occurrence on the mainland shore of the lake at

Entebbe (twenty-five miles N.E. of Bugalla), but the

typical forms abound there. On Bugalla Island the

model Planemas are very scarce, probably from
scarcity of the food-plant, so that their presence can
be of little protective value to the Pseudacraeas ; hence
any specimen which exhibits variation away from the

type of the model has as much chance of escaping
enemies as a form which closely resembles the model.

On the mainland, however, Planemas are plentiful,

so that their presence is of definite selective value for

the mimics ; consequently variations of the mimic are

at a disadvantage in the struggle for existence, and
are rarely found on the mainland, but the typical

mimetic forms are abundant. It was claimed that

this case afforded strong evidence of the reality of

mimicry, and of the power of natural selection to

keep up the mimetic likeness.

Geographical Relations of Mimicry.

Dr. F. A. Di.xey pointed out that certain definite

schemes of colour and pattern in the wings of butter-

flies are characteristic of certain definite geographical
regions and even of smaller districts, and cited in

illustration the well-known combination of red, black,

and yellow Ithomiine, Heliconiine, Nymphaline, and
Pierine butterflies in Central and South America. He
remarked that it w-as natural to seek for an explana-
tion in the direction of a common influence exercised

by the geographical environment, but that this ex-
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yjlanatlon is attended by such extreme difl'iculty as to

li'j practically put out of court. The interpretation

which at present holds the field is that which attri-

butes the resemblances in colour, with their correlated

geographical modifications, to the action of mimicry,

either Batesian or Miillerian.

Mimicry.

Prof. Poulton opened what was intended to be a

discussion on mimicry, but the opposition did not

appear to be present in force, and there was not a

real debate. Prof. Poulton directed attention to the

injuries actually seen to be inflicted on butterflies by
wild birds, and laid stress on disabling injuries, such
as the loss of a whole wing or the head, indicating

iliat the insect had not escaped, but was abandoned
Ijv the enemy. Such injuries are especially charac-

teristic of the great groups which supply the models
for mimicry, e.g. the Danainse and Acraeinje in Africa.

The crops of enormous numbers of birds have been
examined and stated to contain no remains of butter-

flies, but Prof. Poulton contended that the force of

this requires reconsideration in the light of the recent

work of Mr. C. F. M. .Swynnerton in south-east

Rhodesia. Pellets thrown up by captive insectivorous

birds had been collected by .Mr. Swynnerton, and were
e.vhibited at the meeting, together with examples of

butterflies belonging to the same species as those
devoured. These pellets, when broken up, would
have come under the well-known classification, "insect
debris, unrecognisable," but Mr. Swynnerton has
shown that no safe conclusion as to the nature of

the pellets can be drawn except after microscopic
examination sufficiently minute to detect the presence
of lepidopterous scales and their sockets. The objec-
tion against the origin of mimicry by small variations
was met by the exhibition of mimetic females of

Acraea alciope, from the west coast of Africa and from
western and eastern Uganda. In the first series the
female Acraeas mimic the brown male (and in some
species the female also) of the Acrjeine genus
Planema, in eastern Uganda, they mimic the male of

P. macarista, and the male and female of P. poggii,
with an orange bar across the fore-wing and a white
bar across the hind-wing. In western Uganda the
transitional forms are found, some of the female
.\craeas exhibiting a pattern similar to that of the
west coast form, while others show an incipient white
bar across the hind-wing, but the fully formed eastern
mimic is not known to occur in this locality. In the
intermediate zone of country the intermediate varia-
tion is met with, connecting the western mimic with
the eastern. Prof. Poulton cited examples of mimicry
between the genera of certain African Nymphalines,
pointed out the development of secondary resemblances
between the mimics, and exhibited series of models
and mimics taken in one sweep of the net in Lagos,
thus showing that the mimics actually fly in the com-
pany of their models. He also showed illustrations

and specimens of a few cases of mimicry in temperate
North American butterflies, and pointed out what he
believed to have been the evolutionary liistory. If

this history be correct, then it is impossible to explain
the resemblance as due to the influence of environ-
ment, because recent invaders from the Old World
into this region have caused the mimetic modification
of indigenous species. According to the theory of

environment the invaders and not the residents ought
to have been modified.

Prof, van Bemmelen remarked that mimetic re-

semblances required to be very carefully analysed, i

He had attempted to show that some of the patterns
|

on the wings of butterflies were old and others new,
|

and he suggested that some resemblances might be i
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traceable to a pattern existing far back in phylogeny,

and that the subject should be further investigated

from this point of view.

Other Papers on Lcpidoptcra.

Sir George Kenrick discussed the classification of

the Pierines, and Mr. G. T. Bethune-Baker exhibited,

with the aid of the epidiascope, specimens showing
changes in pattern, colour, and structure (e.^. the

genitalia) in the Ruralida; which lead him to conclude

that pattern is very generally correlated with structure.

Mr. G. D. H. Carpenter communicated observations

on the enemies of "protected" insects with special

reference to Acraea zetcs. Such Insects, "protected,"

for instance, by their distastefulness from the attacks

of vertebrates, are preyed upon by predaceous insects

and parasites.

T/ic Ascidiaii Diazona violacca.

Prof. Herdman exhibited specimens of this com-
pound Ascidian, which he had dredged recently in the

Hebrides. When alive the colony was bright green,

but when preserved in alcohol it became violet in

colour. Other specimens preserved in formalin re-

tained their green colour. Green specimens dredged
from deep water changed their colour in sunlight,

and finally acquired a violet tint. The green colour

is not due to chlorophyll, but to an allied pigment
which has been named syntethein. The green
Hebridean and the violet Mediterranean form are un-
doubtedly the same species.

Early Evolution of the At7iphibia.

Mr. D. M. S. Watson described the osteological

characters of the Amphibia of Carboniferous, Per-

mian, and Triassic formations, and concluded that,

taken as a whole, the rhachitomous Amphibia of the

Permian are intermediate in their structure, as ttiey

are in time between the embolomerous Carboniferous
and the stereospondylous Triassic types, and it would
seem that each of the three groups is to be regarded
as ancestral to that which follows it. The almost
absolute identity of the skulls of Pteroplax, an embolo-
merous Amphibian of Carboniferous type, and Sey-

mouria, which has the most primitive skull of any
known reptile, seems to show definitely that the

reptiles did arrive from that group of Amphibia, pre-

sumably in early Carboniferous or LIpper Devonian
time. Mr. Watson suggested that the development
of the bi-condylar articulation of the skull of Amphibia
is to be correlated witli the increasing depression of

the skull, and is a characteristic Amphibian feature.

Prof. Elliot Smith referred to the difficulty presented

by the Amphibian cerebral cortex in regard to the

phylogenv of the mammalia. He pointed out that in

Petromyzon the cerebral cortex is rudimentary, in

Selachians it is more highly developed, and in Dipnoi
is almost as well developed as in reptiles, but in

Amphibia is degenerate and feebly efficient. But
Amniota must have gone through some Amphibian
ancestry. It is now evident that the retrogression

of the Amphibian cortex must have taken place since

the reptiles branched off the Amphibian stem.

Metamorphosis of the Axolotl.

Mr. E. G. Boulenger gave an account of the e.xperi-

ments which he had recently conducted on the meta-
morphosis of the Mexican axolotl (Amblystoina
tigrintini). He concluded that the axolotl will, with
a few exceptions, transform if placed under special

conditions which force it to breathe air more fre-

quently than usual ; that starvation, irregular feed-

ing, and temperature have no influence on the meta-
morphosis ; that elimination of oxygen from the water
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has likewise no bearing on the point, as, in these

circumstances, the animal will not rise to the surface

and use its lungs at more frequent intervals than
animals plarcd under normal conditions. Mr.
Boulonger stated that up to a certain point onl)' could

the shrinking' gills and fins of the animal be made
to undergo renewed development (when transferred

from shallow to deep water).

homology of the CiUs.

Prof. II. Braus described the results of a number
of transplantations cairied out on trie larvte of Rana,
Hyla, and Bombinator by Dr. Ekman. The gill-

ectoderm was detached before the gills had formed,

and was transplanted to some other parts of the tad-

pole. Such gill-ectoderm gave rise to gill-filaments,

but not to gill-clefts ; circulation of the blood was
also wanting, and the filaments soon perished. If

the gill-ectoderm was raised, turned round through
180°, and replanted on the same area, gill-filaments

were formed with circulation and gill-clefts, the latter

being turned i8o° from the normal position. It is

concluded, therefore, that the ectoderm alone is able

to produce gills, and determines their position and
form, but the further development of the gills is

dependent on the ingrowth of mesoderm (vascular

system). " Foreign " ectoderm, i.e. ectoderm which
under ordinary circumstances does not develop gills,

behaves differently according to the part of the

organism from which it is taken. That taken from
the trunk or the dorsal part of the head and planted

in the position of the gill-ectoderm does not give rise

to gills, but if ectoderm be taken from the region

above the embryonic heart and transplanted to the

position of the gill-ectoderm, there are formed gill-

filaments and clefts as in the normal animal. It is

not yet certain what factors induce this ectoderm to

imitate the gill-ectoderm, but Prof. Braus regards this

imitation as of fundamental importance in relation to

theories of homology.

Cultures of the Embryonic Heart.

Prof. Braus exhibited by the microkinematograph
the beating heart of a tadpole (6 mm. long), which
had been in the culture-medium seven days when the

photographs were taken. He demonstrated the regu-

lar rhythm, about eighty beats per minute, the sus-

pension and irregularity due to the chemical rays of

light, also typical "refractory" periods, and the

growth of the pigment cells. At this period of

development the heart has no ganglion cells and
nerves are not present, nor are muscle-cells distin-

guishable ; it seems therefore that the protoplasmic

links between the cells must be the conductors of the

stimuli which pass along the heart.

Phylogeny of the Carapace and Affinities of the

Leathery Turtle.

Dr. Versluys directed attention to the special char-

acters e.xhibited by the carapace of the leathery turtle

{Dermochelys coriacea), pointing out that in other

Testudinata the carapace is formed by a relatively

small number of plates firmly united to the vertebrae

and ribs, but in Dermochelys the carapace is composed
of a number of small thin plates, forming a mosaic,
separated from the inner skeleton by a thick cutis.

Dermochelys is not primitive, for its cervical vertebrae

show that it is derived from a Cryptodiran ancestor.

That this ancestor possessed the typical carapace is

shown by the fact that parts of it are still found in a

reduced state in Dermochelys represented by the

deeper or "thecal" layer of the dermal skeleton.

Prof. Dollo has maintaiined that the " epithecal

"

•skeleton is a new formation, but Dr. Versluys is in-
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clined to assume that, in the ancestors of the Testu-
dinata, there were rows of epithecal elements (though
feebly developed) beginning in the neck rnd continu-

ing over the thecal shell to tM base of th>. 'ail, and
that the ancestors of Dermochelys reduced their heavy
thecal shell and replaced it by the new mosaic shell

formed bv a proliferation of the marginals and other

epithecal elements.

Prof. Dollo discussed Dr. Versluys's conclusions,

and stated the reasons which led him still to regard
the mosaic carapace of Dermochelys as an entirely

new structure. He held that a study of fossil Chelo-
nians permitted no other interpretation. He did not

consider .'Vrchelon (Upper Cretaceous) as an ancestor

of Dermochelys, but rather Eosphargis (Lower
Eocene), because of the nature of the plastron.

In reply Dr. Versluys said that whether or not

Archelon 'was an ancestor of Dermochelys, both

possessed an epithecal mosaic carapace, of which the

marginals formed part.

Unilateral Development of Secondary Male Characters
in a Pheasant.

Dr. C. J. Bond exhibited the skin of the white-

ringed Formosan variety of the Chinese pheasant,

the plumage on the left side of which was roughly
that of the adult male. The left leg showed a spur,

but there was no spur on the right leg. The white-

ringed neck feathers occurred in a half-circle on the

left side only ; the wing primaries and coverts were
female in character, except for a few male feathers

on the left side ; the tail coverts were of the male
type. A well-developed oviduct was present on the

left side, and a sexual organ was in the usual position

of the left ovary, but sections showed that it consisted

of ovarian elements undergoing pigmentary degenera-
tion and testicular elements in active growth. Dr.
Bond pointed out that such a case presented a diffi-

culty if the ordinary or hormonic explanation of the

origin of secondary sex characters were accepted.

He suggested that two factors at least are concerned
in the origin and development of secondary sex

characters : one, a gametic factor—the primary sex

gland, and the other a somatic factor, and that the

two factors may vary independently of each other

under certain conditions of abnormal hereditary

transmission.

A Mammal-like Dentition in a Cynodont Reptile.

Dr. W. K. Gregory exhibited, for Dr. R. Broom,
upper and lower jaws of a small species of Diadem-
odon, from a study of which Dr. Broom concludes
that the Cynodonts had deciduous incisors, deciduous
canines, and four deciduous premolars, exactly as in

mammals. As there is no evidence, in any specimen,

of a dental succession after maturity has been
reached, he concludes that the two sets of teeth corre-

spond to the mammalian milk set and permanent set.

Notharctus, an .American Eocene Lemur.

Dr. W. K. Gregory exhibited a skeleton of Noth-
arctus rostratus, an Eocene lemur, the discovery of

several partial skeletons of which in Wyoming, by
the American Museum of Natural History, affords

material for a fairly complete knowledge of the skull,

dentition, limbs, and vertebrae. The material shows that

Notharctus is ;i ijrimitive lemur, more primitive than
any now living, and possibly ancestral to the Indrisine

lemurs. The correspondence in the details of limbs,

&c., between Notharctus and modern Lemuridae is

remarkably close, but the front teeth of the former
are more primitive and have not assumed the lemurid
characters ; the molars are in pattern ancestral to

those of Propithecus.
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Dr. Gregory discussed the phylogeny of the

primates, which lie divided into three series :— (i)

Lemuroidea, including Prolemures (Notharctidae,

Adapidae), Lemures, and Nycticebi ; (2) Pseudo-
lemuroidea

; (3) Anthropoidea. The Prolemures are

the lowest and most generalised, and contain the

ancestors of the Lemuridae and Indrisidae. Neso-
pithecus and other ape-like lemurs with enlarged
brain-case are closely allied to the Indrisida;, and their

resemblances to the Anthropoidea are demonstrably
convergent, not genetic. The oldest known platyrrhine,

Homunculus, of the Patagonian Santa Cruz forma-
tion, is definitely a Cebid. The oldest Anthropoidea
are those described by Schlosser from the Upper
Eocene of Egypt, and they show no special approach
to the platyrrhines. The Hominidae arc linked

securely with the Simiidae, not only by the abundant
evidence of anatomy and physiology, but also by recent

palaontological discoveries.

Morphology of the Mamntalian Tonsil.

Miss M. L. Hett gave an account of the principal

ivpes of tonsil found in mammals. Tonsils are

normally present, and do not atrophy until extreme
old age (except in man), in most of the mammalian
orders, but they are wanting in many rodents, some
insectivoies, and most bats. The gross anatomy of

the tonsils is very distinctive for each group of mam-
mals, being always characteristic of the order, and
frequently also of the family, or even, in some cases,

of the genus. Miss Hett remarked that it was not

easy to show, in the case of this organ, an actual

correlation between structure and habit, but it was
worthy of note that the tonsils of carnivorous marsu-
pials bear a remarkable resemblance to those of

Eutherian carnivores.

Several other papers were read, which, however,
do not lend themselves to the purpose of a summary.
Prof. Poulton pointed out that the term mutation has
been employed in three different senses, and sug-
gested that it should be restored to its original use
and that new terms be employed for the other two
uses of "mutation," and for tl^e two kinds of "fluc-

tuation." Mr. R. H. VVhitehouse discussed the

evolution of the caudal fin of fishes, and the morpho-
logy of the elements of the fin. Prof. R. J. Anderson
presented notes on the skull and teeth of Tursiops
and on the skeletal elements of vertebrate limbs

;

the Rev. Dr. Irving exhibited teeth and limb bones
of the Solutr^ type of horse from the Stort valley

;

Mr. Forster Cooper gave an account of Thaumasto-
therium, a new genus of Perissodactyles ; Dr. W. S.

Bruce exhibited a series of photographs of the new-

zoological gardens near Edinburgh, and Mr. F.

Coburn submitted observations on the migration of

birds over the midland district.

By the courtesy of Major C. C. Hurst, about eighty

members of Sections D, K, and M were invited to

inspect the Burbage Experimental Station for applied

genetics. Attention was particularly directed to six

series of e.xhibits, of each of which ^lajor Hurst gave
a brief explanation and demonstrated the special

features shown :—(i) garden races of Antirrhinum,
illustrating the inheritance of minute variations in

tint, height, and habit of growth; (2) segregation of

specific characters in Fj hybrids of Berberis ; (3)

breeding experiments with racing pigeons, with the

view of investigating the transmission of homing
powers ; it is interesting to note that feeble-minded-

ness behaves as a recessive in birds
; (4) breeding

experiments with Dutch rabbits, with respect

to the inheritance of coat-colour and markings ; {5)

the colt of a pure-bred shire mare and a thoroughbred
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stallion
; (6) breeding experiments with poultry, which

suggest that both the male and female parents trans-

mit" to their daughters factors for egg-size and egg-

colour, that the smaller grade egg is dominant to

the larger grade, and the darker tint dominant to the

lighter. J- H. AsHWORTH.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—In a paragraph last week (p. 362)_ it

was stated that the number of students receiving in-

struction in the school of agriculture was 320. Prof.

T. B. Wood, Drapers Professor of Agriculture, in-

forms us that the correct number is about one-third of

that stated. The mistake arose by adding together

the number of students in each of the three terms.

The Swiney lectures on geology in connection with

the British Museum (Natural History) will be given

this vear by Dr. T. J. Jehu, his subject being "The
Natural History of Minerals and Ores." The lectures

will be delivered in the Metallurgical Lecture Theatre

of the Imperial College of Science and Technology,

Exhibition Road, South Kensington, on Mondays and
Tuesdays, at 5 p.m., and Saturdays at 3 p.m., begin-

ning Saturday, November 29, and ending Tuesday,

December 23. Admission to the lectures is free.

It is announced in Science that complete plans for

the new home of the Massachusetts Institute of Tech-

nology have now been made public. There are to be

nine contiguous buildings, each devoted to a separate

department. Building operations have already been

started. The principal buildings are expected to be

ready for occupancy in two years. Of the 2,000,000/.

necessary, 1,460,000/. has been already promised.

From the same source we learn that the Chamber of

Commerce of New York City has received a gift

from a donor whose name is withheld of 100,000/.

for a building for a college of commerce. Gifts have

also been received of 10,000/. from four other sub-

scribers. The Chamber of Commerce proposes to

provide a building and to install a commercial and
civic museum on condition that the City of New York
provides the working expenses.

The conditions of admission to the new Register

of Teachers were approved finally at the meeting of

the Teachers' Registration Council held on November
21. The conditions of registration are set out in

the text of the regulations which was published in

full in The Times of November 22. The register will

contain the names of all registered teachers in alpha-

betical order in one column, with the date of regis-

tration, and a further statement of attainments, train-

ing, and experience. Among the conditions approved
under which entries may he made on the register

the following may be mentioned :—The candidate
must have obtained one of a number of the qualifica-

tions specified, produce satisfactory evidence of having
completed successfully a year's course of training,

and of having had a three years' period of experience

as a teacher. In addition, applicants must be twenty-
five years of age, and pay a fee of one guinea.
Teachers not satisfying these conditions may, up to

December 31, 1918, apply for registration if they have
liad five years' approved experience of teaching, or

ten years' not mainly or solely employed in teaching.

The period of experience will be reduced if evidence
of a year's training can be given. The certificate of

registration is valid for nine years, and can then be
renewed without fee.

We have received an interim report of the Book
Production Committee of the Library .Association.
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The inquiries of the committee began in 1905, and
liave resulted in the formulation of a number of recom-
mendations, which, however, are published as "under
revision." With most of the recommendations all

who liave to use books will cordially agree. Thus
the committee advise that the title-page should be
dated in the case of all copyright books with the

dates of previous impressions on the back or on the

half-title. Each book should contain a list of con-
tents and an index, and the headlines should be
descriptive of the contents of the page. One of the

most important and difficult parts of the inquiry

related to tlie quality of the paper used in books, and
a classification into four types was adopted : (i) papers
of light, spongy character, or featherweight

; (2)

printing papers with a moderate finish or surface, con-
taining not more than 15 per cent, mineral matter;

(3) highly surfaced printing papers; (4) so-called "art"
papers surfaced on both sides with mineral matter.
Class (2) is recommended for books intended to resist

a normal amount of wear, papers in classes (i) and
(4) being quite bad from the point of view of

durability. Class (3) is a compromise between (2) and
(4), and the committee evidently prefers to use class (2)

for reading' matter and for illustrations also where
the use of half-tone blocks can be avoided. When the
illustrations are of a kind which demands a surfaced
paper, " it seems reasonable to suggest that the
letterpress should be printed on ordinary paper and
the illustrations on a thin art paper coated on one
side only, the illustrations being guarded into the
book." There are recommendations with reference
to printing, book-illustration, and binding, and the
report is the result of careful work by experts in the
subjects dealt with. The establishment of the London
County Council classes in book production was an
indirect result of their earlier labours, and we shall

look forward to a further report, when we hope that
the question of legibility will receive more considera-
tion, especially the influence upon eyesight of the
surface, thickness, and texture of the paper used for
printing.

SOCIETIES AND ACADEMIES.
Lo.NDON.

Royal Society, November 20.—Sir Archibald
Oeikie, K.C.B., president, in the chair.—Dr. D. H.
Scott : Mcdullosa pusilla. Medullosa is a genus of
fossil plants, with structure preserved, from the
Carboniferous and Permian. Only one British species
has so far been known, Medullosa anglica, from the
Lower (^oal Measures, the oldest and simplest mem-
ber of the genus, with three uniform vascular
cylinders. Medullosa pusilla from Colne, Lanes., is a
closely allied form of remarkably small size and some-
what .simplified structure.—Prof. A. F. S. Kent :

Nt uro-muscular structures in the heart. The paper
deals with the relations of the structures at the
auriculo-ventricular junction. Nerve fibres and nerve
cells, the exact functions of which are open to con-
jecture, are numerous in the neighbourhood of the
junction. The present work shows that the.se nervous
elements are associated with structures which lie in

the connective tissue between the auricular muscle
and the ventricular muscle.—George Graham and
E P. I'ouUon : The alleged excretion of creatine in

carbohydrate starvation.—J. A. Gardner and P. E.
Lander : The origin and destiny of cholesterol in the
animal organism. Part xi., The cholesterol content of
growing chickens under different diets.—W. E.
Bullock and- W. Cramer : Contributions to the bio-

chemistry of growth—the lipoids of transplantable
tumours of the mouse and the rat.
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Physical Society, November 14.— Prof. C. H. Lees,
F.R.S., vice-president, in the chair.—H. R. Nettleton :

Tlte thermal conductivity of mejcury by the impressed
velocity method. The paper gave an account of the
determination of the thermal conductivity of mercury
at the ordinary temperature of the room by the im-
pressed velocity method first described by the author
in the Proceedings of this society, vol. xxii., 1910.

A mean value of 00201 c.g.s. units at 15-5° C. is

obtained for the thermal conductivity.—Dr. A. W.
Ashton : Polarisation and energy losses in dielectrics.

The object of the paper is to discuss the relations

which should exist between the coefficients in Pellat's

equation (as modified by Schweidler), giving the dis-

placement in a viscous dielectric as a function of the
time of charge and the P.D.—F. J. Harlow : A lecture

experiment to illustrate ionisation by collision and to

show thermo-luminescence. A method of demonstrat-
ing to an audience both ionisation by collision and
the reduction of the sparking potential by the presence
of initial innisalion is described in the paper.

P.\RIS.

Academy of Sciences, November 17.

—

'SI. F. Guyon
in the chair.—Charles Moureu and Emile Andre : The
thermochemistry of acetylene compounds. The heats
of combustion and formation of thirty-three acetylene
derivatives have been determined, and compared with
the analogous ethylene and saturated compounds. The
addition of a molecule of hydrogen to acetylene deriva-

tives evolves about 80 calories in the fatty series, rather

j
less in the aromatic series.—A. Laveran : Macacus and
dogs are afl'ected similarly by Indian and Mediter-
ranean kala-azar. An experimental proof of the
identity of these two diseases.—Georges Charpy and
Andr<5 Cornu : The influence of silicon on the solu-

bility of carbon in iron. As the silicon increases,

the solubility of carbon in iron decreases, becom-
ing practically nil at 900°, for 4 per cent, silicon,

and at 1000° C, with 7 per cent, of ^licon.—^L
Gosselet was elected a non-resident member.—^L
Giacobini : The return of the Giacobini comet
(igoo IIL). The comet 1913^ is shown to be identical

with the tiiacobini comet (1900 IIL).—E. Keraval : A
family of triply orthogonal systems.—M. Tzitzeica :

Conjugated networks.—ZoSrd de Georce : The quad-
rature of viirieties.—Kamp^ du Feriet : The ultra-

spherical polvnoniials V^^* —Leon Brillouin :
' ' - «/i . . . II,

The propagation of a luminous signal in a dispersive
medium.— Pierre Weiss and .'Xuguste Piccard : The
magnetisation of nitric oxide and magneton.—E.
Aries : Ri-niarks on the coefficients of thermo-elasticity.

—M. Billon-Daguerre, L. Medard, and H. Fontaine : A
new arrangement of the mercury lamp. .\ description
of a quartz mercury-vapour lamp, giving about 3000
candles for an expenditure of 1250 watts. The lamp
causes practicallv no heating effects, and the light can
be condensed on a celluloid film without danger. The
point of light is absolutely fixed, and requires no
adjustment in use.—G. Moreau : Electric couples in

flames. An account of some electrical effects noticed
when two platinum plates, one bearing a trace of a
salt and the other clean, are heated together in a
flame.—M. de Broglie

: A new method giving photo-
graphs of line spectra with Rontgen rays.^F. O.
Germann : Revision of the density of oxygen. The
density of the air of Geneva. The oxygen in these
experiments was prepared by heating potassium per-
manganate, passed over solid potash, phosphoric
anhydride, and mercury, and further purified by frac-

tional distillation. Using four different density

globes, eleven observations gave a mean density of

142904 (extremes 1-42815 and 1-42941). A second set,

in which the oxygen was not distilled, gave a mean
value 1-42923 ; a third set, similar treatment to first
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series, but gas passed in addition over heated platinised

asbestos, gave 1-42905. The final mean of the fifteen

observations of the first and third scries was i 42906.

Eug-. M'oiirtzel : The decomposition of hydrogen

sulphide by the radium emanation. The amount of

gas decomposed was studied with respect to the effects

of temperature and pressure.—Paul Pascal : Complex

salts of uranium.—N. D. Costeanu : The action of

carbon dioxide upon boron sulphide. The reaction

was found to correspond to the equation

B=S3 + 3C03 = B,0,+3CO + 3S.

Albert Granger : The colorations arising in glasses

containing copper. .\ satisfactory blue colour is

obtained in a glass containing only 005 CuO for one

molecule of the base. .\ larger proportion of copper

gives a greeni.sh shade, especially in glass with a

high proportion of alkalies.— F. Bodroux : The catalytic

esterification in aqueous solution of some primary

alcohols of the C„H,„+„0 series.—H. Mech : The pro-

ducts of condensation of the nitro-benzyl chlorides with

acetvlacetone, methylacetylacetone, and the cyanacetic

esters.—Roger Douris : The action of mixed organo-

magnesium derivatives upon the dimeric aldehyde from

crotonaldehyde.—MM. Desgrez and Dorleans : The
antagonism of the properties of guanine and adrena-

line. The toxicity of adrenaline is diminished to a

certain extent by the action of guanine, the adrena-

linic glycosuria being notably reduced.—R. Fosse

:

The identification of urea and its precipitation in

extremely dilute solutions. The reagent proposed is

xanthydrol. This precipitates dixanthylurea, of high
molecular weight. In a solution containing one-

millionth part of urea, 001 mgr. can be detected

microscopically. From 003 to 005 gram of urea

can be separated and identified by analysis. Details

of the technique are given.—Henri Pieron : The
mechanism of the chromatic adaptation of Idotea
iricuspidata.—Albert Michel-Levy : The limiting age of

the granite in the Maconnais and Beaujolais moun-
tains.—O. Mengel : The eastern termination of the

synclinal of Merens-Villefranche.—G. Depape : The
presence of Ginkgo hiloha {SaUsbtirya adiantifolia) in

the Lower Pliocene of Saint-Marcel-d'Ardeche.

—

Arthur L. Day and E. S. Shepherd : Water and mag-
matic gases. It has been stated that the gases

emitted by the crater of Kilauea do not contain

water. Gas samples were taken directly from a lava

fountain at the bottom of the crater, and proved to

contain steam in considerable quantity, in addition to

large proportions of sulphur dioxide and carbon
dioxide. Carbon monoxide, hydrogen, and nitrogen

were also present in these gases. Analyses are also

given of the solid matter contained in the water
deposited from the gas samples.

Cape Town.
Royal Society of South Africa, October 15.—The

president in the chair.—R. Marloth : A new mimicry
plant {Mexe)nbriaHthe)7Uim lapidiforme). In summer
the plant consists only of two fleshy bodies (the

leaves), which are half buried in the sand. Each
leaf is about i in. to i^ in. in length and width,

shaped like a tetrahedron with blunt edges and angles,

and brownish-red in colour, like the angular frag-

ments of stone among which the plant grows. It is

consequently very difficult to detect even in localities

where its occurrence is known. In spring the plant

produces two flowers, one at each side, which are

joined to the parent plant by a very thin connection.

The ripe seed vessel is consequently easily detached

at this spot and can be carried away by the wind

—

a mode of dispersal unique among the nearly 400
species of the genus Mesembrianthemum. The plant

was discovered in the Ceres Karoo by Capt. Edward
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Alston. J. P. Dalton : An experimental modification

of van der Waals's equation. The a of van der

Waals's equation is considered to be a function of the

temperature onlv, and the b to be independent of the

temperature. The function is then determined for a

typical normal substance (isopentane) from the ex-

perimental isothermals, and it is shown that the law-

log a =a-H5T is accurately obeyed. The equation is

modified accordingly. The new saturation constants

are obtained, and" the modified vapour pressure curve

is found to represent experimental, results for both

normal and abnormal substances much more closely

than the original. The new values agree well with

the van der Waals vapour pressure formula, and the

value of the constant at the critical point is prac-

tically equal to that which is given by carbonic acid

and by isopentane. The modified equation is also

used with quite satisfactory results for the calculation

of latent heats and a'so for obtaining the curve of

inversion of the specific heat of saturated vapours.—

J. R. Sntton : Barometric variability at Kimberley and

elsewhere. An attempt to determine working con-

stants which shall represent the " cylonic activity"

at various places in South Africa and such other

places outside as have available information regarding

the barometer. Tables are given showing the monthly

mean constants, with ma.ximum and minimum values,

or barometric variability. One deduction is that the

equinoctial gales," so far as barometric changes can

represent them, have no existence in fact.
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THE CANCER HOSPITAL, FREE,
FULHAM ROAD, LONDON, S.W.

A LECTURE on "The Properties and Uses of Radium," by C. E. S.

PHILLIPS, Esq., F.l^.S. (Edin.). Hon. Physicist lo the Hospital, will he
delivered at the CANCER HOSPITAL on WEDNESDAY, Decern-
ber 10. roil, at <; d m.

will be available for the general

UNIVERSITY OF MADRAS.
APPOINTMENT OF UNIVERSITY PROFESSORSHIPS.

The Syndicate of the Madras University invites applications for the

following Professorships in the University ;
—

(i) A University Professor-hip in Indian Economics.
(a) A University Professorship in Indian History and Archaeology.

(3) A University Professorship of Dravidian Philology.

(4) A University Professorship of Comp.irative Philology, with
special reference to Sanskrit and the Sanskriiic languages
of Southern India, including Urdu.

The first appointment will be for a term of five years on a salary of
Rsto,ooo/-(^066 13J. 4^.) per annum. The main duties of the Professor
will be to investigate and lecture on the special problems of Indian Eco-
nomics, and to train students in the methods of Economic Study and
Research.
The second appointment will be for a term of five years on a salary of

Rssoo/- (j£33 6i. 8./ ) per mcfisem. rising by an annual increment of RS50,
and in case of renewal to Rsi.ooo (^66 1 \s. ^d.) per mensem. The duties
of this Professor will be to supplement the ordinary instruction afforded in

affiliated colleges by advanced lectures of a specialised character.
The third and fourth appointments will be each for a term of five years

—

the term being renewable, on a salary of Rsg.ooo/- (^600) each, per annum.
1 hese two Professors may be required to deliver courses of lectures, and
a.ny work calculated to further the advanced study of the languages with
which they are concerned will fall within the sphere of their legitimate
duties.

All Professors will be required lo devote their whole time to the duties
of their offices, and not to absent themselves from their duties without the
permission of the Syndicate.

Applications from candidates for the appointments should be sent in by
December 31, 1913, in the case of the first two Prof-ssorships, addressed
to E. W. Middlemast, Esq., M.A., c/o the India OfHce, London, S.W.,
and in the case of the last two by March i, 1914, addressed to the Rev.
E. M. Macphail, M.A., B.D., Harlaw Hill House, Presionpans, Scotland.
The selected candidates will be retjuired to bind themselves by agree-

ments, the details of which will be settled later.

The University will be prepared to pay each selected candidate a single

first class passage to Madras.
(By Order)

W. H. JAMES,
Senate House, Ag. Registrar.

November 5, 1913.

INTERNATIONAL INSTITUTE OF
AGRICULTURE.
Institute of Agiiculture invites applications for an

additional post on the English Scientific Staff of the Bureau of Agricul-
tural Intelligence and Plant Diseases. Salary L. 190(4,. 800 lire) per annum
payable monthly. Second Class Fare. Vacation 40 days. Candidates
must have taken a good Agricultural degree and possess a thorough know-
ledge of French.

Selected candidate to enter on his duties on January i, 1914, or as soon
as possible after that date.

Applications, accompanied by copies of testimonials, should be sent to
the Secretary General of the International Institute of Agriculture,
Rome.

THE SOUTH AFRICAN SCHOOL OF MINES
AND TECHNOLOGY, JOHANNESBURG.

WANTED, an ASSISTANT LECTURER FOR PHYSICS
DEPARTMENT. Commencing salary, £,'^00 per annum. Engagement
one year certain ; thereafter three months' notice either side. Commence
duties Johannesburg early March. Allowance for travelling expenses,

jCn loi. Half Salary during voyage out. Mostly day work, but some
evening class work. Applications and testimonials, which should be sent
in duplicate where possible, will be received until 24th December by
Chalmkks. Guthrie & Co. Ltd., 9, Idol Lane, London, E.C. Health
certificate will be essential if application is entertained.

BIRKBECK COLLEGE.
HEAD OF CHEMISTRY DEPARTMENT.

This post is vacant owing to the appointment of Dr. Alex. McKenzie
as Professor of Chemistry at University College, Dundee.
The Council invite applications.
Commencing salary JC4C0. Candidates should stale their academic and

other distinctions, age, and experience, and should enclose testimonials.
Three copies 0/ the application, ^'c, should be sent not later than

irednesdav, Decemhcr lo. to (he Principal, Birkbeck College, Breams
Buildings' K.C.

MECHANICIAN required by Nobel's Explosive Co., Ltd., Ardeer,
Ayrshire. Must have had considerable experience in the construction
of scientific instruments An applicant possessing a theoretical and
practical knowledge of physics will be preferred. Applications to be
addressed to the Works Manager, Ardeer, Stevenston, Ayrshire.

BIRKBECK COLLEGE,
BREAMS BUILDINGS. CHANCERY LANE, E.C.

Principal : G. ArmitaKe-Smilh. M.A., D.Lil.

COURSES OF STUDY (Day and Evening) for the Degrees of Ihe
UNIVERSITY OF LONDON in ihe

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURS)

under RECOGNISED TEACHERS of the University.

SCIENCE.—Chemistry, Physics, Mathematics (Pure and
Applied), Botany, Zoology, Geology and Mineralogy.

ARTS.—Latin, Greek, English, French, German, Italian,
History, Geography, Logic, Economics, Mathematics (Pure

and Applied).

Bvealag Courses for the Degrees In Ecoaomlcs aad Law.

<;F';<;inNAi ffits f -^"J'' Science, £17 10s.; Arts, £10 10s.btbblONAL t EEb
J £,,,„,„^ . Science, Arts, or Economics, £5 6s.

POST-GRADUATE AND RESEARCH WORK.
Prospectuses fosl /m, Calcuiar 3,/. (by post s,i.) /,vm the Secretary.

SOUTH-WESTERN POLYTECHNIC INSTITUTE,

MANRESA ROAD, CHELSEA, S.W.

Day Courses under recognised Teachers In Preparation for
London University Degrees in Mechanical and Electrlca
Engineering, in Chemistry, Physics and Natural Science;
and Technical Courses arranged to extend over Three Years
and Prepare for Engineering, Electrical, Chemical and

Metallurgical Professions. Session Fee, £15.
Evening Courses In all Departments :—

Malhemalics-M. Lister, A.R.C.S., T. G. Strhin, M.A.; Physics—
S. Skinner, M.A.. *L. Lownds, B.Sc , Ph.D., *P. W. Jordan, B.Sc.
Chemislry— *J. B. Coleman, A.R.C.S., 'J. C. Crockkr, M.A., D.Sc
and 'F. H. Lowe, M.Sc. ; Botany—*H. B. Lackv, S. E. Chandlbr
D.Sc, and "W. Rushton, A R.C.S., D.I.C. ; Geologv—'A. J. Maslbn
F.G.S., F.L.S. ; Human Physiology— E. L. Kennaway, M.A., M.D.
Zoology—•;. T. Cunningham. M.A. ; Engineering—-W. Campbell
Houston, B.Sc, A.M. ICE., 'V. C. Davies, B.Sc, and H. AuciiiTia;
Eleclrical Engineering-*A. J. Makower, M.A., 'B. H. MoRPHV, and
U. A. OSCHWALD, B.A.

•Recognised Teacher of the University of London.

Prospectus from Ihe Secretary, post free, ^d. ; at the Office, \d.

Telephone: Sgg Western. SIDNEY SKINNER, M.A., Principal.

Cin OF LONDON COLLEGE.
Acting in oonjunction with the London Chamber of Commerce.

WHITE ST., and ROPEHAKER ST., MOORFIELDS, E.G.
(Nfl&r Moorgats and Liverpool Btr««t BtatloDi^

Principal: SIDNEY HUMPHRIES, B. A., LL.B. (Cantab.)

EVENING CLASSES IN SCIENCE.
Well-equipped LABORATORIES for Practical Work in

CHEMISTRY, BOTANY, GEOLOGY.
Special Courses for Pharmaceutical and other examinations. Classes

are also held in all Commercial Subjects, in Language;, and Literature.

Art Studio. All Classes are open to both sexes.

DAYSCHOOLOFCOMMERCE. Preparation fora COMMERCIAL
or BUSINESS career.

Prospectuses, and all other information, gratis on application.

DAVID SAVAGE, Secretary.

BEDFORD COLLEGE FOR WOMEN
(UNIVERSITY OF LONDON),

YORK GATE, REGENT'S PARK, N.W.
SECONDARY TRAINING DEPARTMENT.

Head of the Department ... Miss Sara Melhuish, M.A.

The Course, to which Students are admitted in January and October,
includes full preparation for the Examinations for the Teaching Diplomas
granted by the Universities of London and Cambridge.

Applications for Entrance Scholarships, Grants, &c., for the Course
beginning January, 1014, should be sent to the Head of the Department

GOVERNMENT GRANT FOR SCIENTIFIC INVESTIGATIONS.—
Applications for the year 1914 must be received at the OlTices of the

Royal Society not later than the first day of J.inuary next, and
must be made upon printed forms to be obtained from the Clerk
to the Government Grant Committee, Royal Society, Burlington
House. London, W.
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ANTARCTIC METEOROLOGY.
National Antarctic Expedition, 1901-1904.

Meteorology. Part ii. Comprising Daily Syn-

chronous Charts October i, 1901, to March 31,

1904. Prepared in the Meteorological Office,

under the superintendence of M. W. Campbell

Hepworth, C.B. Pp. 26 + charts. (London:

The Royal Society, 1913.) Price 21s.

THIS work completes the series of meteor-

ological investigations which were begun

after the return of the National Antarctic Expedi-

tion in the year 1904. While the first \()lume,

which appeared in the year 1908, dealt with the

meteorological observations of the Discovery

station and of the sledge journeys carried out

from there, the second volume now published gives

the results of the International Meteorological

Cooperation, which existed from 1901 to 1904,

in order to discuss, in a summarised form, the

weather conditions of the higher southern latitudes

during that period of investigation. For this

purpose it was from the first arranged, at the

instigation of the German authorities, to construct

daily synoptic weather charts of the higher southern

latitudes for the period October i, 1901

—

March 31, 1903. The data for these charts were

to Ijc supplied by the land stations on the southern

continents, and by ships of all nationalities which

were during that time further south than 30° S.

latitude. These were requested to take observa-

tions daily at the time of Greenwich noon, relating

to air-pressure, temperature of the air and sea,

amount and motion of clouds, precipitation, and

other noteworthy phenomena.

As the ship Discovery remained fixed in the ice

a second year, it was agreed to extend the Inter-

national Cooperation for another year, viz., to

March 31, 1904. The data thus obtained, which

covered a period of two and a half years, were,

after the termination of the cooperation, collected

at the Meteorological OfTice in London, and at

the Bureau of the German South Polar Expedition

in Berlin, and at both places the plan of con-

structing weather charts was then further con-

sidered. The result of the English discussion,

I prepared under the superintendence of Com-
L mander Hepworth, is contained in the volume no."

I under review. The German discussion, which was
I handed over by the leader of the German South

f Polar Expedition, Dr. von Drygalski, to myself
' and Mr. Mecking, is under publication. A first

part, which dealt with the monthly isobaric charts

from October, 1901, to March, 1904, and the

climatic conditions of Cape Horn, was published
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in the summer of igii. The continuation in the

course of next year will include the daily syn-

chronous weather charts, together with their

discussion.

In the work under re\iew the weather charts

of the south polar region arc drawn on the polar

projection on the scale of about i : 130 millions

for the period in question. Of the elements re-

lating to the weather only wind-direction and

force, air-pressure (without correction for gravity),

air-temperature at individual stations, and at the

ships' positions, arc given ; not sea-temperature,

cloud, and hydrometeors, which are probably

omitted for want of space. With the aid of air-

pressure and wind observations, isobars are

drawn, but are apparently limited essentially to

simultaneous ol>servations at Greenwich noon only,

without regard to changes of weather from day to

day. Consequently the run of the isobars on the

charts between positions of far-distant ships is

practically disconnected and uncertain. By the

addition of the regular four-hourly ships' observa-

tions a much better basis for drawing the isobars

might have been obtained ; this will be done in

the German publication.

It is also noticeable that the isobars between

neighbouring places of oDservation are not

brought into harmony and connection, which in

many cases might have been easy, and would

appear to be necessary. Compare, for instance,

the isobars of November 4, 1902, southward of

Australia and eastward of South America. In

these circumstances one could not, in most cases,

accurately locate "High" and "Low" on the

charts and identify them from day to day. It

therefore seems hazardous to use the charts for

systematic investigations relating to the velocity

of translation of anti-cyclones and cyclones. In

the brief text which accompanies the charts, the

author has restricted himself to noting the

amount of progression of nine depressions only,

which could be identified on the charts after about

every eight days. From these he has drawn the

following conclusion :

—
" If the centres of the re-

spective cyclonic depressions have been correctly

located, the average daily rate at which they

progressed was nearly 300 nautical miles."

As regards anticyclones the case was only more

favourable in the area of the Australian and South

.\merican continents. But there is no detailed

information in the text as to what new results

could be deduced from the charts in question

;

generally speaking only the older investigations

of Hepworth, Russell, Lockyer, and Rawson are

referred to, and the general remark made that the

views of the first-named are confirmed by the new

publication. Commander Hepworth especially ob-

P
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jects to Russell's deduction that the southern

sub-tropical anticyclones have a daily west-east

movement of 460 nautical miles ; this figure is

thought to be much too high, and not confirmed

by ships' observations. It would appear more
likely that the depressions travelled quickly, and

determined the alternation of weather conditions

on the south border of the sub-tropical anti-

cyclones, the movements of which, according to the

weather charts, are shown to be erratic and slow.

The average paths followed by the depressions

are, so far as possible, deduced from the daily

charts and entered on unpublished charts. Un-
fortunately, only general information on the results

of this investigation is contained in the text to

the atlas. The following are the principal con-

clusions :

—

"The average path of all central areas of de-

pressions charted for the entire period, October,

1901, to March, 1904, is found to have been in

about the 52nd parallel. Between the meridians
of 20° E. and 150° E., that is to say, over the

South Indian division of the Southern Ocean, it

was Ijetween the 49th and 50th parallels ; and
between 1

50° E. and 70° W., the South Pacific

division, in about the 55th. . . During the

summer months the 53rd was the average parallel

along which the centres travelled eastward in the

Indian division, and they followed a path between
the 56th and 57th in that of the Pacific. During
autumn and winter the paths were confined to

zones between 48° S. and 49° S. in the South
Indian division, and between 55° and 56° S. in

the Pacific.

"

For the south-western Atlantic Ocean it is

shown that the paths of the depressions eastward
of 56° W. take the direction towards E., S.E.,

or N.E. In autumn and winter the paths in all

parts of the Southern Ocean are more scattered

than in spring and summer. But, in my opinion,

these statements of the mean geographical latitude

of the tracks require an essential limitation. It is

plainly not a question of the paths of the centres

of the depressions as there stated. Moreover, in

the circumstances, the determination of these

centres in the Southern Ocean was really not

possible, as the range of the area of weather
charts in the Indian and Pacific Ocean does not

extend far enough to the south. In the Indian

Ocean vessels rarely go beyond 50°, or in the

Pacific Ocean beyond 55° S.

On the charts, so far as these latitudes, the

isobars in low-pressure regions usually show no
closed form ; on the contrary, they are open to-

wards the south, a sign that the centres of the

depressions usually lie more southerly than those

latitudes. In fact, it is already known from the

observations of the South Polar expeditions that

the zone of west winds has its southerly limit
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beyond 60°, and consequently the mean paths of

the depressions are also to bg looked for in this

high latitude. The writer has determined this

latitude as 63° S. for the meridian of the Gauss

station (90° E.). South of Cape Horn, 62° S.

may be assumed, while eastwards in the Weddell

Sea the depressions draw still more to the south-

ward. The latitudes above indicated, therefore,

only refer to those northerly offshoots of the de-

pressions which extend to the regions represented

by synoptic charts, and which often have the

character of secondary depressions. As a matter

of fact, therefore, those figures furnish no answer

to the important question as to where the depres-

sions of the southern temperate zone are to be

looked for. On this point only the discussion of

the results of the synchronous South Polar

Expeditions, in conjunction with the weather

charts, can give information.

In the text accompanying the charts the results

of the expeditions are only referred to briefly.

The author there restricts himself essentially to

some general remarks on the character of the

easterly winds at the south polar stations. He
rightly holds them to be of cyclonic origin, which

agrees with the writer's views in the discussion

of the wind observations at the Gauss station

(1905), and subsequently stated in more detail.

And the warm, stormy, south-easterly winds at

the Discovery station are also indicated as

cyclonic air-currents, which bring their warmth
and moisture with them from low latitudes. The
occurrence of corresponding storm periods at the

Kerguelen and Gauss station is shown in twelve

cases, proving that a connection exists between

them, as had also been remarked by the writer.

The publication of hourly observations at both

stations in the German South Polar work allows

the comparison to be still more thoroughh' and

forcibly demonstrated.

In the discussion of the weather conditions of

the Weddell Sea, the important investigations of

Mossman and Mecking were certainly worthy of

being mentioned. The explanatory text of the

work now in question contains in the smallest

space only general facts about those conditions

which have long been known and fully established

by the investigators named.

In addition to the daily weather charts there

are monthly charts of air-pressure and air-tem-

perature for the period in question (October,

1901—March, 1904), and opposite to these are

placed the normal charts for comparison. From
these some general conclusions are drawn upon

the deviations of the individual seasons and years,

but without detailed comparison ; and a precise

account of the method on which these monthly

i
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charts are drawn is not given in the text. The
monthly isobaric charts published by the German
South Polar Expedition, and partly discussed in

detail, are not referred to.

The daily weather charts are also utilised in

determining the frequency of winds and storms

in the different io° zones of latitude ; these are

given in tabular form, but no conclusions are

drawn from them.

In the preface to the volume the president of

the Royal Society, Sir .\rchibald Geikie, makes
some very useful corrections to volume i. of the

Meteorology of the National Antarctic Expedition.

These refer specially to the question whether on

the sledge journeys of the Discovery expedition

the wind-directions were noted by true or magnetic

bearings. W. Meinardus.

THE GROUP-ORIGIN OF SPECIES.
Gruppenweise Artbildung, unter spezieller

Beri'tcksichtigung der Gattung Oenothera. By
Prof. Hugo de Vries. Pp. viii + 365 + 22

coloured plates. Figs. 121. (Berlin : Gebrii-

der Borntraeger, 1913.) Price 22 marks.

IT may be said at once that the facts in this

volume represent perhaps the most compen-
dious and extensive experimental treatment of

hereditary phenomena which has yet been accom-
plished in one limited group of organisms, and
as such it deserves careful study by all students

of genetics. The book is an outgrowth and further

development of the views expressed by de Vries in

"Die Mutationstheorie " (1901-03). Those views

were, as is well known, founded chiefly upon the

author's experiments with Oenothera, the muta-
tion theory of sudden germinal changes being also

based to some extent upon his conception of intra-

cellular pangenesis.

The present volume, therefore, marks not only

an important advance in our knowledge of the

hereditary behaviour in the evening primroses,

but also coordinates, and develops to a remarkable
degree the views of the author on the general

subject of heredity and its relation to mutation.

The strength of this present work lies in the fact

that the new empirical results all receive their in-

terpretation in terms of the earlier theory. And it

must be said that the enormous mass of experi-

mental data with Oenothera has been coordinated

and rendered intelligible in a striking way by the

application of the author's earlier conceptions.

De Vries adheres to the view that characters

which are independently inherited must be repre-

sented by separate structures (pangens) in the

cell, and one of the basic conceptions of the book
is that these pangens are not simply present or
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absent from the cell, but may exist in one of three

conditions : (i) active, (2) inactive, or (3) labile.

On this basis the whole explanation, not only of

several different types of hereditary behaviour in

wild species and mutants, but also of the mutation
phenomena themselves, is worked out. A theory

which can bring into harmonious relation such a

vast body of evidence is of much service, even

though its validity may not be final.

Since the phenomena of heredity occupy such

an important part of the book, a few of the

general results of crossing may be mentioned. By
series of interspecific crosses it is shown that

various wild species, including O. biennis L.,

O. nniricata L., and O. cruciata Nutt. , carry en-

tirely different characters in their male and female

germ cells. Such species are called heterogam-

ous. The pollen grains usually carry a type corre-

sponding nearly with the external characters of

the species, while the egg cells may carry a very

different type. Other species of Oenothera, such

as O. Hookeri, O. strigosa, and O. Lamarckiana,
are, like most wild species, isogamous, i.e., bear-

ing the same qualities in their eggs and pollen

grains. In heterogamous species the reciprocal

crosses are, of course, unlike.

In the subsequent crosses, several distinct types

of hereditary behaviour are recognised, e.g.

(i) twin hybrids—two types unlike either parent,

and which subsequently breed true or split, being

produced in the Fj
; (2) the formation of inter-

mediate hybrids, which remain constant
; (3) split-

ting in Fj into the two parent types, which after-

wards breed true
; (4) Mendelian splitting, in Fo.

The mutations from O. Lamarckiana are thus

classified according to the type of behaviour they

exhibit.

These types of behaviour again are discussed in

terms of pangens. Why, for instance, does O.

Lamarckiana x O. mut. tianella give dwarfs in the

Fj, while in O. mut. rubrinervis x O. mut. nanella

dwarfs first appear in Fo? This is because the

former cross represents a labile x inactive pangen,

while in the latter we have the active x inactive

condition. In this way many of the hereditary

peculiarities of the Oenotheras are " explained
"

by the same theory which explains the mutations

themselves. It is considered that a mutation con-

sists in the change of a pangen from one condition

j

to another, and sometimes in the formation of

new pangens. These conceptions are largely in

I

harmony with the cytological facts.

Aside from these theoretical matters, one of the

i most important contributions of the work is to

show by many instances that new and constant

I

races frequently result from crossing—races the

' characters of which, moreover, are not Mendel-
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ian recombinations, but in which many of the

characters have been modified. The most pro-

minent achievements of the book appear to be in

showing (i) that mutation as a process is not

to be confounded with the mere recombinations

of unit-characters, and (2) that various types of

hereditary behaviour exist, only occasional char-

acters showing the Mendelian type of segregation.

R. R. G.

THE NEW PSYCHOLOGY.
(i) Man and His Futtire. Part ii.. The Anglo-

Saxon : His Part and His Place. By Lieut. Col.

William Sedgwick. Pp. 217. (London: Francis

Griffiths, 1913.) Price 6s. net.

(2) The Fate of Empires: bein^ a>i Inquiry into

the Stability of Civilisation. By Dr. A. J. Hub-
bard. Pp. XX + 220. (London: Longmans,

Green and Co., 1913.) Price 6s. 6d. net.

(3) The Science of Human Behaviour : Biological

and Psychological Foundations. By Dr.

Maurice Parmelee. Pp. xvii + 443. (New York :

The Macmillan Company ; London : Macmillan

and Co., Ltd.) Price 8.?. 6rf. net.

(4) Die Neue Tierpsychologie. By Georges Bohn.

Autorisierte deutsche Ubersetzung von Dr. Rose
Thesing. Pp. viii+183. (Leipzig: Veit and

Co., 1912.) Price 3 marks.

IT may be stated as a truism that every new
development of science modifies opinion as to

the meaning and destiny of man himself. Well-

intentioned sentimentalists, like the late Henry
Drummond, try to "reconcile" science and reli-

gion by a metaphorical interpretation of both.

Such attempts illustrate the popular instinct for

unification, which is itself a part of religion and

the kernel of metaphysical philosophy. Such a

volimie as Lieut. -Colonel Sedgwick's "Man and

his Future " (i) is thus a sociological phenomenon,
illustrating the vitality and variation of popular

philosophy. The Anglo-Saxon, he says, has insti-

tuted the Age of Machines and Instruments; by
'means of these he is beginning to separate the

component bricks of the universe (Clerk Maxwell's

metaphor)—the atoms. Man is therefore on the

eve of a great development, which is the integra-

tion of the whole universe (Herbert Spencer's

metaphor)—whatever that may mean—by the em-
ployment of the forces of attraction against those

of repulsion. The former and the men using them
are, says this author, guided by Christ; the latter

by Satan. A pre-occupation with the periodic

theory of Mendel^eff and his school is the basis of

these lucubrations.

On a higher' but equally metaphorical plane is

Dr. Hubbard's "The Fate of Empires" (2). This
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work, both in substance and in style, is an echo

of Kidd's "Social Evolution.'^ The author is

struck by the simultaneity in civilisation of social-

istic phenomena and a declining birthrate. First-

hand acquaintance with the intensive population

and the family instinct (hiao) of China has inspired

an investigation into the causes of the fall of

Greece and Rome. The cure of the fate of em-
pires is religious motive, which, says our author,

is the final social impulse, superseding reason, as

reason superseded instinct. But, as has been done

before, he confuses " reason " with the acquisi-

tive instinct.

The scientific student of man and his meaning,

fate, or place in the universe may be thoroughly

recommended to Dr. Parmelee 's study of his be-

haviour, or, rather, introduction to the subject (3).

The work of men like Jennings, Loeb, and Bohn
has revolutionised animal psychology, and is now
influencing human. "Animal Behaviour" has in-

spired "Human Behaviour." Dr. Parmelee gives

a clear and up-to-date account of the facts of

tropism, sense of difference {Unterschiedsempfind-

lichkeit of Loeb, sensibilitd differenticlle of Georges

Bohn), "instinct," and the associational intelli-

gence. His judgment is discriminating, and the

general student could not have a better introduc-

tion to comparative psychology in its application to

man and society. His anthropological discussion

is confined to the impulses behind the social " in-

stinct." Preceding this is a good account of

animal "societies."

The scope of the book may be illustrated by the

following :

—

" In all study of behaviour it is necessary to

begin with the structural form upon which is

based the action-system which determines the be-

haviour. . . . Then were studied the direct reac-

tions of the lower animals to external forces. But
when the nervous system developed, these reac-

tions became more or less indirect, so that we find

new types of behaviour appearing. The funda-
mental type of behaviour determined by the

nervous system is the reflex action. These actions

become in course of time combined into complex
forms, which are usually called instincts. . . .

There has been a tendency on the part of many
writers ... to regard instinct as a forni of

behaviour which is not mechanically determined.

The attempt has therefore been made in this book
to render the conception of instinct more precise.

. . . Intelligent behaviour . . . marks a new stage

. . . determined by individual experience."

Consciousness and mind are then discussed,

Sherrington's work being largely used.

The second of Bohn's classic handbooks to

modern animal psychology has now (4), like his

"La Naissance de 1' Intelligence," been translated

into German. " La Nouvelle Psychologic animale "
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was published two years ago, and the two together

are aheady standard introductions to the modern

developments of the study of mind. He prefixes

as a motto the words of Giard—" L'idi^e de science

est intimement lide a celle de m&anisme et de

determinisme. " But, as students are aware, the

point of view is not a temperamental or senti-

mental aversion from the "finalists"; it merely

represents the extraordinar)' precision which the

new methods have introduced into what was once

the vaguest and most fantastic of studies. Both

account and criticism are excellent, as of selection

of movements, the theory of trial and error, the

incompleteness of adaptation.

The analysis of some special "instincts," viz.,

feigning death, return to rest, the search for food,

mimicry, social "instincts," is a valuable part of

the book. Equally valuable and especially in-

teresting is the discussion of methods, such as the

Dressurmethode (the training of animals), J'exier-

kasten (puzzle boxes), labyrinths, &'c. One of the

newest is that of Pawlow, to which is devoted the

largest section. The chief work of the great

Russian physiologists, Pawlow, Z^liony, and
Orbeli, is based on their remarkable tests of

psychical saliva-reaction, as yet not so well known
in England as they deserve.

A. E. Crawley.

POPULAR BOTANICAL PUBLICATIONS.
(i) Plant Life. By Prof. J. Bretland Farmer.

Pp. viii + 255. (London: ^^'illiams and Nor-
gate, n. d.) Price is. net.

(2) Toadstools and Muishrooms of the Country-
side. By Edward Step. Pp. xvi4-i43 + i36
plates. (London: Hutchinson and Co., 1913.)

Price 5s. net.

(3) Wild Flower Preservation. By May Coley.

Pp. 181-1-29 plates. (London: T. Fisher
L'Hwin, n. d.) Price 35. 6d. net.

(i) T X this welcome addition to the well-known

i "Home University Library," Prof. Farmer
has produced a work which, owing to its fresh-

ness of treatment of various problems of plant

life, will be useful to students of botany, besides

fulfilling admirably the object of the series of

which it forms part—namely, the popularising of

knowledge and the creation as well as the satis-

faction of a desire among general readers for

really authoritative and accurate, though simpli-

fied, treatises on various branches of knowledge,
published at a popular price. The keynote of the

book is the presentation of the main features of

plant form from the viewpoint of function, and
the author has touched upon various matters not
usually discussed in works of this limited size,
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instead of simply going over ground already

covered in numerous books of this scope.

Of the twenty chapters into which the book is

divided, the first five deal mainly with the lower

green algae, and it would be difficult to devise a

better starting-point than that afforded by these

simple types, which serve as an admirable intro-

duction to the study of the fundamental facts

of plant life. Following an account of the vvork

of the green leaf and the root, in which emphasis

is rightly laid on the manner in which the whole

conformation of the plant is dominated by the

leaf or other equivalent green surface, there is an

admirable chapter on mechanical problems and

their solution. A large section is then devoted to

the adaptations shown by climbing and aquatic

plants and epiphytes, as well as the relations of

plants in general to water supply. Subsequent

chapters deal with fungi, fungal and flowering-

plant parasites, various cases of symbiosis, vege-

tative and sexual reproduction, and finally the

nucleus and the process of fertilisation. An
appendix gives a short but well-chosen biblio-

graphy.

(2) Mr. Step's handy guide to the larger fungi

is a marvel of cheapness, the excellent photo-

graphic illustrations being alone well worth the

price of the book. The cap-fungi lend them-

selves so well to "popular" treatment, owing to

the absence of technical terminology in their

description, that it is perhaps a matter for sur-

prise that a work of this kind has not been

published earlier, and there can be little doubt

that the author's reputation for the production of

readable accounts of our native plants, illustrated

by skilful photographs, will ensure for the present

work a wide sale. Mr. Step has purposely re-

frained from dealing with the classification of the

plants dealt with, but the book would certainly

have been rendered more useful if he had supplied

a simplified key for enabling the beginner to

identify the species described and depicted in the

book.

(3) One is inclined to look askance at a book

the main object of the author of which appears

to be the advocacy of extensive collecting and

drying of wild flowers, root and all, rather than

the other aspect of " wild flower preservation
"

concerning which much has been written recently

by those who deplore the raids made upon our

native flora by collectors of various kinds. To be

quite fair, it must be admitted that the author

does deprecate greedy and destructive gathering,

and that her book is written in a pjeasant and

enthusiastic style which to a large extent disarms

criticism ; while her suggestions on the keeping

of records in a note-book, &'c., are likely to prove
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useful to young- botanists. In fact, this work
would be all that is desirable for the attraction of

new adherents to nature study if the author

were either to omit entirely the portions dealing

wilh the preparation of herbarium specimens, or

to exhort the reader to keep on the safe side

of "wild flower preservation" by refraining from

digging- up any except the very commonest plants

;

after all, the roots of plants are so uniform in

morphology that the collector, young or old, would
lose little by letting them remain in the soil and
contenting himself with taking samples from the

upper portions of the plants—if it is considered

necessary to make a herbarium collection at all.

F. C.

OVR BOOKSHELF.
A Medley of Weather Lore. Collected by M. E. S.

Wright. Pp. 144. (Bournemoulh : H. G.
Commin, 1913.) Price 25. 6d. net.

"Of the making of many books there is no end,"
and the natural result is that some books remind
us that better books have already been written
which tell us what the new ones have to

tell. There is scarcely a weather proverb in

the present book which is not given in

Inward's "Weather Lore," a book with which
the author claims no acquaintance; there are a
number of beautiful quotations which make one
long for summer when summer is not here ; and
there are, in addition, a few sayings, such as " If

boys be beaten with an elder stick it hinders their

growth," whose association with the weather is

remote Perhaps they are essential to a " Medley."
.^.nd yet the book has a charm ; I saw it picked

up and read with the greatest pleasure by a visitor

to a meteorological librar)- ; I myself have re-

newed my acquaintance with old friends scattered
through its pages, and wondered at the genera-
tions of experience which went to the production
of such sayings as :

—

Maayres taails an' mackerel sky,
Not long wet nor not long dry.

or,

In the middle ot May comes the tail of the w inter.

Some of the sayings quoted are frankly untrue,
and ought, I suppose, to be omitted on that
account. Such are :

—

There is never a Saturday in the year
But what the sun it doth appear,

or.

No weather is ill

If the wind be still.

but perhaps this latter is intended for use by sea-
sick folk.

Possibly the appearance of the book may stimu-
late some meteorologist to select the better-known
nnd representative sayings from the large num-
bers available, and to bring the light of modern
physical and .meteorological knowledge to bear
upon them. A short article of this character was
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published two years ago by Prof. Humphreys in

the Popular Science Monthly ; it might with ad-

vantage be consulted by anypne interested in the

subject. E. G.

IVeltspniche und ll'i.<:senschaft. By Prof. L.

Couturat, Prof. O. Jcspersen, Prof. R. Lorenz,
Prof. W. Ostwald, and Prof. L. von Pfaundler.

Zweite .\uflage. Pp. vi-t-i54. (Jena: Gustav
Fischer, 1913.) Price 2 marks.

Thi£ displacement of Latin by the national lan-

guages in scientific publications since medie\al
times is one of the few phenomena at variance
with the general tendency to internationalise the

means of intellectual communication, such as we
find it in musical and algebraic notation, the Morse
alpiiabet, the metric system, and the flag-signal-

ling code. The reaction against this separatist

tendency in language is found in the three main
attempts to devise an international auxiliary lan-

guage, viz. Schleyer's "Volapiik" (1879), Zamen-
hof's "Esperanto" (1887), and the "Ido" of the

International Delegation of Academies (1908).

The present work is a pow'erful plea for the

adoption of the last, and it must be acknowledged
that a very strong case is made out in favour of

this improved form of Es[jeranto, in which most
of the beauty and flexibility of Zamenhof's master-
piece is retained, and the changes are directed

towards facilitating the printing and improving
the logic-d structure of the auxiliary language. It

is interesting to note that biological and mathe-
matical vocabularies for Ido, English, German,
French, nnd Italian are already published, and
that some twenty journals are devoted to the new
international idiom.

Physics: an Elementary Text-book for University
Classes. By Dr. C. G. Knott. Pp. vi -t- 370.
(London: W. and R. Chambers, Ltd., 1913.)
Price 7s. 6d.

The first edition of Dr. Knott's text-book of

physics was reviewed in the issue of Nature for

April 15, 1S97 (vol. Iv., p. 557). Since its first

appearance radium has been discovered, and the

demand for a new edition of his work has pro-

vided Dr. Knott with the opportunity to add a

new chapter on the electron theory and radio-

activity, to indicate recent advances in other lines

of physical research, and to amplify and revise

the book as a whole.

How to Enter the Civil Service : a Practical Gniitc

to State Employment for Men and Women. J
By Ernest .\. Carr. New edition. (London : fl

Alexander Moring, Ltd., 1913.) Price 2x. 6J.

net.

This useful compendium provides the essential

facts as to the conditions of entry to the Civil

Service, the various apjx)intments, the subjects of

examination, and the prospects of persons enter-

ing the service of the State. Specimen examina-
tion papers and hints to students are provided
also. The present edition will be found to be
fully up-to-date and to provide an account of
present conditions.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he tmdertake to return, or to correspond with
the ivriters of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.]

Synthesis by Means of Ferments.

The short article on the synthesis of glucosides
by means of ferments in Nature for Novem-
ber 6 (p. 304) contains the statement, " hitherto it

has not been proved that enzymes have anything but
an analytical action." " Prof. Bourquelot . . . has,

however, obtained results which justify the conclusion
that the decomposing action continues up to a certain

point only, and that at this point synthetic action
begins." Prof. Bourquelot's discovery is by no
means new, because in 1S98 Dr. Croft Hill, in a paper
on reversible zymolysis in the Transactions of the
Chemical Society for 1898 (vol. l.\xiii., part 2, p. 634) not
only showed that the products of fermentation arrested
the action of the enzyme which caused it, but also
that if these products reached a certain concentration,
the enzyme instead of producing further hydrolysis
began to reverse its action into a synthetic one, and
built up instead of breaking down. These experiments
were further extended and described in the Trans-
actions of the Chemical Society for 1903 (vol. Ix.xxiii.,

part I, p. 578), where he also gives an account of

experiments made by other authors, and concludes
(p. 597) with the words: "These observations, to-

gether with my own more recent results, make it

increasingly more probable that the view I put for-

ward in 1898 is a correct one, namely that all ferment
actions are reversible." Lauder Brunton.

10 Stratford Place, Cavendish Square.

Amoebocytes in Calcareous Sponges.

1 THINK there can be little doubt that the .\moebje
referred to by Mr. Orton in Nature of November 27
are not independent organisms, but constituents of the
sponge from which he obtained them. I have been
working for some time past at the problem of the
origin of the germ cells in the common Grantia com-
pressa, and have often found the flagellate chambers
of the sponge crowded with amoeboid cells, which
can sometimes be seen actually squeezing themselves
through the layer of collared cells. .Xccording to my
observations, these amcsbocytes are immature gerrn
cells—oogonia and spermatogonia—and they can often
be seen undergoing mitosis in the chambers. .\

similar phenomena has been described in Sycon by
Jorgensen. Possibly the amoeboid cells squeezed out
from the gastral cavity of Sycon by Mr. Orton were
either of the same nature or else metamorphosed
collared cells. The latter are very readily detached
from their proper position in the' sponge, and may
then put out pseudopodia and come to resemble
/Vmceba;, as has long been known.
As it is likely to be some time before mv results

. in be ready for publication, I may take this oppor-
tunity of mentioning that I find that in Grantia com-
Ipressa the amoeboid germ cells arise in the first

instance from the metamorphosis of collared cells,

and not, as is sometimes stated, from primitive
rimoebocytes, or archasocytes.

I spent a fortnight in .April, 1912, at the Plvmouth
Laboratory in the investigation of these problems, and
in collecting and preserving the material necessarv
for continuing the work. I have now an almost com'-
plete series of stages of the oogenesis, the most in-
teresting feature of which is perhaps the feeding of the
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growing ova by nurse eel's, the latter being phago-
cytes which capture other cells and stuff them into the
ova. I have also a number of stages of spermato-
genesis. The sponge (G. compressa) is hermaphrodite,
and sperm morulae are to be found (in .'\pril), enclosed
in cover-cells, wedged in between the collared cells in

the lining of the flagellate chambers. Haeckel de-
scribed and figured the sperm morulae in this situation
in various calcareous sponges so far back as 1872, but
his results do not seem to have been generally accepted.

The character of the nucleus, to which Mr. Orton
refers as a means of distinguishing his supposed
Amoebae from sponge cells, varies greatly according to

circumstances, and cannot be regarded as conclusive.

.Arthur Dendy.
University of London, King's College,

November 27.

Intra-atomic Charge.

That the intra-atomic charge of an element is deter-

mined by its place in the periodic table rather than by
its atomic weight, as concluded by .\. van der Broek
(Nature, November 27, p. 372), is strongly supported
by the recent generalisa'^ion as to the radio-elements
and the periodic law. The successive expulsion of one
a and two /3 particles in three radio-active changes in

any order brings the intra-atomic charge of the element
back to its initial value, and the element back to its

original place in the table, though its atomic mass is

reduced by four units. We have recently obtained
something like a direct proof of van der Broek's view
that the intra-atomic charge of the nucleus of an atom
is not a purely positive charge, as on Rutherford's
tentative theory, but is the difference between a posi-

tive and a smaller negative charge.
Fajans, in his paper on the periodic law generalisa-

tion (Physikal. Zeitsch., 1913, vol. xiv., p. 131),

directed attention to the fact that the changes of

chemical nature consequent upon the expulsion of
o and $ particles are precisely of the same kind as in

ordinary electrochemical changes of valency. He
drew from this the conclusion that radio-active changes
must occur in the same region of atomic structure as
ordinary chemical changes, rather than with a distinct

inner region of structure, or " nucleus," as hitherto
supposed. In my paper on the same generalisation,
published immediately after that of Fajans (Chem.
News, February 28), 1 laid stress on the absolute
identity of chemical properties of different elements
occupying the same place in the periodic table.

\ simple deduction from this view supplied me with
a means of testing the correctness of Fajans's con-
clusion that radio-changes and chemical changes are
concerned with the same region of atomic structure.
On my view his conclusion would involve nothing else

than that, for example, uranium in its tctravalent
uranous compounds must be chemically identical with
and non-separable from thorium compounds. For
uranium X, formed from uranium I by expulsion of

an a particle, is chemically identical with thorium, as
also is ionium formed in the same way from uranium
n. Uranium X loses two $ particles and passes back
into uranium H, chemicallj' identical with uranium.
Uranous salts also lose two electrons and pass into
the more common hexavalent uranyl compounds. If

these electrons come from the same region of the
atom uranous salts should be chemically non-separable
from thorium salts. But thev are not.

There is a strong resemblance in chemical character
between uranous and thorium salts, and I asked Mr.
Fleck to examine whether they could be separated
by chemical methods when mixed, the uranium being
kept unchanged throughout in the uranous or tctra-
valent condition. Mr. Fleck will publish the experi-
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merits separately, and I am indebted to him for the

result that tht two classes of compounds can readily

be separated by fractionation methods.
This, I think, amounts to a proof that the electrons

expelled as ;3 rays come from a nucleus not capable of

supplying electrons to or withdrawing them from the

ring, though this ring is capable of gaining or losing

electrons from the exterior during ordinary electro-

chemical changes of valer.cy.

I regard van der Broek's view, that the number
representing the net positive charge of the nucleus is

the number of the place which tfie element occupies

in the periodic table when all the possible places from
hydrogen to uranium are arranged in sequence, as

practically proved so far as the relative value of the

charge for the members of the end of the sequence,

from thallium to uranium, is concerned. We are left

uncertain as to the absolute value of the charge,

because of the doubt regarding the exact number of

rare-earth elements that exist. If we assume that all

of these are known, the value for the positive charge
of the nucleus of the uranium atom is about 90.

Whereas if we make the more doubtful assumption
that the periodic table runs regularly, as regards

numbers of places, through the rare-earth group, and
that between barium and radium, for e.xample, two
complete long periods e.xist, the number is 96. In

either case it is appreciably less than 120, the number
were the charge equal to one-half the atomic weight,

as it would be if the nucleus were made out of a par-

ticles only. Six nuclear electrons are known to exist

in the uranium atom, which expels in its changes six

& rays. Were the nucleus made up of a particles

there must be thirty or twenty-four respectively nuclear

electrons, compared with ninety-six or 102 respectively

in the ring. If, as has been suggested, hydrogen is a

second component of atomic structure, there must be
more than this. But there can be no doubt that there

must be some, and that the central charge of the atom
on Rutherford's theory cannot be a pure positive

charge, but must contain electrons, as van der Broek
concludes.

So far as I personally am concerned, this has re-

sulted in a great clarification of my ideas, and it

may be helpful to others, though no doubt there is

little originality in it. The same algebraic sum of the
positive and negative charges in the nucleus, when the

arithmetical sum is different, gives what I call

"isotopes" or " isotopic elements," because they
occupy the same place in the periodic table. They are
chemically identical, and save only as regards the
relatively few physical properties which depend upon
atomic mass directly, physically identical also. Unit
changes of this nuclear charge, so reckoned algebraic-
ally, give the successive places in the periodic table.

For any one "place," or any one nuclear charge,
more than one number of electrons in the outer-ring
system may exist, and in such a case the element
e.xhibits variable valency. But such changes of num-
ber, or of valency, concern only the ring and its

external environment. There is no in- and out-going
of electrons between ring and nucleus.

Frederick Soddy.
Physical Chemistrv Laboratory,

University of Glasgow.

Philosophy of Vitalism.

In Nature of November 6 Prof. E. W. MacBride
has made some critical remarks with regard to my
proof of vitalism as discussed in the first of the four
lectures which I had the honour to deliver before the
University of .London in October. Will you kindly
permit me to explain in how far I feel unable to
accept Prof. MacBride's criticism ?
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I fully agree with him that vitalism has nothing to

do w-ith the progress of zoology as a pure science in

the narrower sense of the word. As I have said in

my "Biologic als selbstiindige Grundwissenschaft

"

(second edition, 1911, p. 24): "The problem of the

method of biology remains unaffected by the con-

troversies between vitalism and mechanism.'.'

But I cannot accept Prof. MacBride's opinion about
the theoretical, or, if he would clioose to say so,

philosophical importance of the concept of entclechy.

He believes "that at the best the conception of

entelechy is of quite limited application." He speaks
of the fact that, under special experimental conditions

a lizard may regenerate two tails instead of one, that

the egg of .\scidians (he might have added that of

Ctenophores, a case well known to me from my own
experiments) possesses a very limited faculty of regu-

lation, &c. But, has it not been for the very reason
of the Jact that there are "limits of regulability

"

that I have invented a rather complicated theory of

the possible relations between entelechy and matter
(see my Gifford lectures, vol. ii., p. lySfl., and the

second of my London lectures) ? Thus it appears, so

I hope, that I have never neglected the limited char-

acter of regulabilitv and the dependence of the effects

of what I call entelechy on matter. Entelechy is not

omnipotent. But it seems to me that limitation does
not mean non-existence.

For, on the other hand, there are very many cases

(development of isolated blastomeres or parts of the

blastula of Echinoderms, &c., into small but complete
organisms, restitution of Clavellina, Tubularia, &c.)

where entelechv acts, so to say, in quite a pure
manner. And it is on these cases, of course, that the

concept of entelechy was founded in the first place.

Would not also a physicist whose aim it is to study
the laws of the reflection of light, prefer for his experi-

ments such materials, which do well reflect rays
and do not show the phenomenon of absorption, or

only in a very small degree? Logically, in fact, one
single case of what I call harmonious equipotentiality
would suffice to establish vitalism. But there are
many cases.

Prof. MacBride does not attack my analysis of har-
monious equipotentiality as such. And, in fact, the

theory of organ-forming substances, which he advo-
cates, cannot account at all for the differentiation of
" harmonious-equipotential systems," though we
might accept it, perhaps, if there were only eggs, such
as those of Aseidians, Ctenophores, &c. Organ-form-
ing substances have to be ordered or arranged during
ontogeny; now this could only happen on the basis
of a machine, if we believe that it happens on a
physico-chemical foundation altogether. But just a
" machine " is excluded by the phenomenon of har-
monious equipotentiality.

Thus I believe that, even if we concede to Prof.
MacBride that the conception of entelechy is "of
quite limited application," we are entitled to say : In
the theory of the harmonious-equipotential system the
concept of entelechy must necessarily he applied.

Hans Driesch.
Heidelberg, November 12.

The courteous reply of Prof. Driesch to my letter

on vitalism which was published in Nature of Novem-
ber 6 calls for only a few remarks from me. If

Prof. Driesch and I were discussing questions of
epistemology or of consciousness, questions in which
as an amateur I have taken an interest for manv
years, it is possible that our points of view might not
be so far apart ; it would certainly be possible to

arrange a modus vivendi between them. But for me
the value of a conception in zoology is its fruitfulness
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in connecting facts and in leading to the discovery of

ntw facts; and my objection to tlie conception of

ciilclechy is not that it is idealistic, but that it is

barren.
Prof. Driesch now candidly admits that if he had

onlv eggs like those of Ascidians and Ctenophores to

deal with the theory of organ-forming substances
mii,'ht suffice, but that in order to account for what
he calls a " harmonious-equipotential system," and for

what I call an undifferentiated tvne of egg (or bud)
an entelechy mist be postulated. Now if the inver-

sion of the two-celled stage in the development of the
frog's egg will produce such a rearrangement of

materials that hvo embryos and not one result, is it

not just possible that the closing up of a fragment
of a blastula of Echinus may lead, under the stress

of forces which we may picture to ourselves as surface
tension, &c., to such a rearrangement of materials as
may issue in a perfect larva of reduced size instead of

in a half larva ? That organ-forming substances
limited to special regions do exist in the later embryo
of Echinus Prof. Driesch has himself shown in one
of the most exquisite of his earlier researches. At
any rate, if we adopt this hypothesis we shall be
urged on to further researches as to the conditions
of this rearrangement, whereas if we adopt the
theory of an entelechy about the ideas or methods of
working of which we know nothing, all future research
is stopped.

The eggs of -Asteroids and Echinoids show great
resemblances in their earlier stages of development
coupled with subsequent divergences. On Prof.
Driesch's theory these divergences are due to differ-

ences in the indwelling types of entelechy, and no
further explanation is possible. But when Prof.
Driesch's friend and colleague. Prof. Herbst, shows
that an Asteroid egg can be made to develop into
something like the Echinoid blastula by immersing it

in a solution of KCNS, then we are led to speculate
as to the nature and origin of the chemical differences
between these two types of egg, which cause the
differences in their development.

Prof. Driesch refers to tie case of the physicist who
selects "pure material" for his experiments. I may
reply by citing the case of the physiologist who in
investigating nervous phenomena,' chooses clearly
differentiated nerve for his material, and would never
dream of beginning by examining the phenomena of
conduction in Amoeba. I contend that eggs with
organ-forming substances definitelv localised are far
"purer material" for the analysis of the forces of
development than the undifferentiated eggs of
Echinus. E. W. MacBride.

Imperial College of Science, November ic.

The Kathode Spectrum of Helium.

A \L.\UiF.R of articles have recentlv appeared in
scientific journals dealing with a spectrum frequently
associated with the spectrum of helium and by some
attributed to impurities in the helium. A few' words
relative to this interesting and very beautiful spectrum
will, I think, clear up the question of the source of
the spectrum.

If a helium tube be prepared with disc electrodes,
carefully freed from impurities, and operated on a
transformer or continuous current (not on an induc-
tion-coil discharge), the region about the kathode will
b- filled with a bright pink glow. The spectrum of
this kathode glow is the spsctrum in question. It
is simply the kathode spectrum of pure helium. If
care be taken to avoid stray light from the anode
column it mav be obtained quite free from the
ordinary (anode) spectrum of helium. ^^'hen the
disruptive discharge from an induction coil is used
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to excite the tube or the tube is viewed end on
through a cylindrical electrode, the two spectra appear
mixed in various proportions.
During the writer's several years of work at the

Bureau of Standards on the helium tube as a primary
light standard, scores of helium tubes were prepared
and operated as above described. It was noted that
the kathode glow was pale and greyish until the last
traces of impurities has disappeared, when it turned
to a bright pink. In fact, the appearance of the
kathode glow is an infallible criterion for the purity
of the helium, a spectroscope being unnecessary. The
kathode spectrum of helium, viewed with a large, high
intensity spectroscope, will be recalled by many who
have visited the bureau during the last four 'years.
Goldstein's spectrogram reproduced in the Ph'vsika-
lische Zeitschrifl, July 15, 1913, is a very good one
considering the photographic difficulties.

It is well known that most gases exhibit two and
a few three quite distinct spectra. These are the
anode (primary) and kathode spectra, and the
secondary spectrum obtained with a disruptive dis-
charge. Nitrogen is a familiar example of a gas
having all three spectra. Helium is one of the few
gases and vapours the primary and secondary spectra
of which are alike, but the anode and kathode spectra
of which are quite different. P. G. Nutting.

Rochester, N.Y., November 7.

Observation of the Separation of Spectral Lines by an
Electric Field.

The effect of the electric field upon spectral lines
is a problem which has caused much discussion with-
out being solved by experiment until to-day. Applying a
very intense electric field in an incandescent gas, and
using suitable optical arrangements, I succeeded in
separating several spectral lines into components.
These are polarised rectilinearly in relation to the
axis of the electric field in the transversal effect
(radius of vision normal to the electric field). With
the dispersion used, the hydrogen lines H;8 and Hy
are resolved by the electric' field into five components.
The three located in the middle are in electric oscilla-
tion normally to the electric field, the two outer ones
parallel to it. My first paper on the new pheno-
menon will soon be published in the Bcrichte dcr
Berliner Akademie dcr Wisscnschaftcn.

J. St.^rk.
."Aachen, Technischen Hochschule, November 21.

Phosphorescence of Mercury Vapour.
Last July I published in the Proceedings of the

Royal Society an account of a persistent fluorescence
of mercury vapour produced by excitation of "2536"
light, obtained from a quartz-mercury arc lamp. I

have recently placed the fluorescent vapour in a strong
magnetic field, and find that when the mercury lamp
is cooled and consequently the "2536" line is sharp,
the magnetic field increases the intensity of the
fluorescence several times. If the lamp is allowed to
warm up so that the "2536" line becomes broadened
and reversed, the opposite effect is obtained, i.e. the
phosphorescence decreases in intensity with the field.
In this latter case the field strength t'hat produces the
greatest diminution in intensity increases with the
temperature of the quartz-mercury lamp. The ordinary
fluorescence produced by the light from the cadmium
spark is not affected by the magnetic field. I am at
present working with the idea of obtaining a satis-
factory explanation of the persistent fluorescence and
the various phenomena connected with it.

F. S. Phillips.
Imperial College of Science and Technology,

November 24.
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A Remarkable Meteor on November 24.

I WAS nuiih iiilrristi'd in .sccinj^ Dr. Rambaut's
letter describing a brilliant meteor seen at Oxford
on the eveninfj of November 24. I was travelling

along the London to Oxford road at the time, and
when passing through Stokenchurch (seventeen miles
from Oxford) was suddenly aware of a paU' green
light of sufficient intensity to be quite noticeable even
when looking down at the road. On looking up I

saw the meteor just as it disappeared. It presented
the appearance of a luminous green ball of about
one-quarter the sun's diameter, though this can only
be regarded as quite an approximate estimate. My
first impression was that the phenomenon was an
unusual type of meteor, but on account of the brilliant

green colour 1 immediately afterwards came to the
conclusion that it must have been a rocket, and there-

fore did not unfortunately note the exact time or
careful particulars as to the position. I should esti-

mate that the meteor lay about N.N.E. when I .saw

it, but that the altitude was somewhat greater than
the 17° given by Dr. Rambaut. The agreement in

time and place was, however, sufiiciently close to leave
no doubt that it must have been the same pheno-
menon. The intensity of the illumination may be
judged from the fact that the light was quite notice-

able to one not looking up towards the skv at the
time. J. S. biNEs.

Meteorological Office, South Farnborough Branch,
December i.

I REGRET to have to have to point out a mistake
in my letter printed in Nature for November 27
(p. 372). The altitude of the meteor should have
been given as 27°, not 17°. as there stated.

.\s the error appears in my copy, I fear I must bear
all blame for it. Arthur A. Ramb.wt.

Radcliffe Observatory, Oxford, December i.

THE BRITISH RADIUM STANDARD.

AX account of the preparation and testing of

an international radium standard was given
in the issue of this journal for April 4, 1912 (vol.

Ixxxix., p. 115). it will be remembered that a
radium standard containing srgg milligrams of

pure radium chloride was prepared by Mme. Curie
for the International Committee. At a meeting in

Paris the standard of Mme. Curie was compared
with another independent standard prepared in

\ ienna by Professor Honigschmidt, and the two
were found to agree well within the limits of ac-

curacy of measurements by the y ray method. The
preparation of .Mme. Curie was accepted by the

Committee as the International Standard, and
was deposited in the Bureau du Poids et Mesures
at Sevres, near Paris. At the same time it was
arranged that the Vienna preparation should be
retained in \'icnna as a secondary standard.

Arrangements were made to allow Governments to

obtain duplicates of the international standard.

I'or this purpose the Austrian Government gener-
ously offered to provide the radium required at

a considerable reduction in price. It was
arranged thai duplicate standards should be
prepared and tested in \"ienna in terms of their

secondary standard, and then sent on to Paris

to be tested again in terms of the international

standard. In all six duplicate standards have
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now been prepared for different Governments, and
the independent standardisations of the radium
content in V'ienna and Paris has been found to
be in remarkably good agreement. The com-
parisons of the quantities of radium is made by
means of the penetrating y rays, and it is a
striking testimony to the accuracy of this method
that the independent measurements have agreed
so closely, although widely differing experimental
arrangements have been employed in the two
places.

It will be remembered that Dr. Beilby, F.R.S.

,

very generously defrayed to Mme. Curie the cost

of the radium forming the international standard,
and thus relieved the International Committee of

the necessity of collecting special funds for this

purpose. Immediately after the fixing of the
international standard, arrangements were made
in this country to obtain a duplicate standard to

be placed in charge of the National Physical
Laboratory at Teddington. Dr. Beilby again
slepp>ed in in a very generous manner and
agreed to defray the expense of acquiring the
British radium standard, which was delivered to

the National Physical Laboratory a few months
ago. The British radium standard does not differ

much in radium content from the international

standard, containing about 20 milligrams of pure
radium chloride.

.'\ circular has now been issued by the National
Physical Laboratory, stating that they are pre-

pared to standardise preparations of radium and
mesothorium in terms of the international

standard, and a detailed list of testing charges
has been issued. In the beginning, the Labora-
tory has very w^isely confined itself to undertaking
the standardisation of strong preparations of

radium and mesothorium only. The comparison
with the British standard will be made by y ray

methods. Tests on radio-active minerals, radio-

active waters and other materials of weak activity,

will not be undertaken at the moment, though,
no doubt, arrangements will be made as the new
radio-active department progresses to undertake
some work of this character in the future. The
Laboratory sends out a certificate that the active

material under examination shows a y ray ac-

tivity equivalent to a certain weight of metallic

radium, but no guarantee is given of whether
the activity is due to radium itself, for it is well

known that it is not easy to distinguish without
special tests between preparations of radium and
mesothorium. Preparations of the latter are

standardised by expressing their y ray activity

at the time of testing in terms of a definite weight
of metallic radium in radio-active cquililjrium.

Both the Reichsanstalt and the National Physical

Laboratory express the activity of their pre-

parations in terms of metallic radium, and not in

terms of bromide or chloride. This appears to me
a very wise step, for it is obviously more definite

and scientific to express the results in this

form. It is also very desirable that all radium
should be bought and sold in terms of metallic

raditun, thus a\'oiding the uncertainty that some-
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times arises as to whether the preparation is

being sold as anhydrous radium bromide or

radium bromide with its water of crystallisation.

The radio-active department in the Reichs-

anstalt has now been in opyeration for more than

a year, under the charge of Dr. Geiger, whose
radio-active researches in the University of Man-
chester are well known. The creation of this

department has been found to fill a much-needed
want, and it is not too much to say that prac-

tically all the radium and mesothorium that is

bought and sold in Germany requires to-day the

certificate of the Reichsanstalt. The number of

standardisations required have increased very

rapidly, and several assistants have been added
to the department in charge of this work alone.

There can be no doubt that the institution of a

radio-active department in the National Physical

Laboratory will prove of great service to this

country, not only for scientific, but also for com-
mercial purposes. It is well known that the

buying and selling of radium in the past has been
a very uncertain and risky procedure, for in most
cases the radium content has not been expressed
in terms of any authorised standard. This diffi-

culty is removed by the present arrangement, and
we should strongly recommend that those who
wish to buy radium or mesothorium, whether for

scientific or for medical purp>oses, should do so

conditional on the certificate of standardisation

from the National Physical Laboratory.

It is understood that the work of testing and
standardisation will be under the supervision of

Dr. W. G. C. Kaye, of the National Physical

Laboratory, whose pioneer work on the produc-
tion and distribution of X-rays is well known to

all physicists. The abilitj' and skill in measure-
ments which he has shown both in his work in

the Cavendish Laboratory and in the National
Physical Laboratory, afford the best of guarantees
that the work of the new department will be

carried out in a thoroughly satisfactory manner.
E. Rutherford.

SIR ROBERT BALL, F.R.S.

ROBERT STAWELL BALL was born in

Dublin on July i, 1840, the eldest son of

Dr. Robert Ball, director of the Natural History

Museum in the University of Dublin and secre-

tary of the Queen's University in Ireland. After

attending school at Abbott's Grange, Chester,

he entered Trinity College, Dublin, in 1857. He
became a mathematical scholar in i860, Lloyd
exhibitioner the same year, and graduated in 1861

as g'old medallist in mathematics, first gold

medallist in experimental and natural sciences

and University student in mathematics. To-
wards the end of 1865 he went to Parsonstown
as tutor to the three younger sons of the third

Earl of Rosse and observer with the great six-

foot and three-foot telescopes. When Ball began
to use the six-foot reflector in February, 1866,

nearly all the larger and more interesting nebulse

had been frequently observed and carefully drawn,
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and he therefore chiefly devoted himself to work
with the micrometer, a diflicult task, since the

telescope at that time had not yet been provided
with a clock motion. He was the first observer

with the instrument who corrected the measured
position angles for the error due to the telescope

not being equatorially mounted, but supported
at the lower end on a universal joint. His obser-

vations were included in the " Observations of

N'ebulae, 1848-78," published by the late Lord
Rosse in 1879-80.

In the autumn of 1867, shortly before the death

of the maker of the great telescope, Ball was
appointed professor of applied mathematics and
mechanism at the newly established Royal College

of Science for Ireland, in Dublin. He was sin-

gularly well fitted for this post, as he was not

only an excellent mathematician and had the

power of elucidating even abstruse subjects in

simple and clear language, but also possessed

great skill in experimental work. In addition to

his regular class work, he also sometimes gave
evening lectures on mechanics in a more elemen-

tary form, and in 1871 he published his first

popular book, "Experimental Mechanics," which

was very well received and showed his great

aptitude both as a popular lecturer and as a

writer. It led to his being much sought after

as a lecturer ; and as lectures on mechanics re-

quired a large amount of apparatus, he preferred

to lecture on popular astronomy, and by degrees

he became the most successful lecturer on this

subject, not only in this country, but in after

years also in America.
In January, 1870, Ball read a paper before the

Royal Irish Academy on the small oscillations of

a rigid body about a fixed point under the action

of any forces. Out of this investigation grew
the long series of memoirs which he published on

the theory of screws in the course of the next

thirty-four years, nearly all in the Trans. Roy.

Irish Academy. This remarkable extension of

theoretical dynamics, perhaps the most important

contribution to that science since the introduction

of couples by Poinsot, combines Poinsot's force

and couple into the single conception of a wrench

on a screw, the latter being regarded merely as
" a directed straight line with an associated linear

magnitude called the pitch." The capabilities of

the theory were gradually shown to be very great,

as all the results of modern algebra and geometry

appear to be applicable to it. Ball published a

separate book on the subject in 1876, and in

1889 Dr. Gravelius wrote a text-book in German,

founded on Ball's first eight memoirs. Finally,

Ball's great "Treatise on the Theory of Screws"
appeared at Cambridge in 1900, but even after

that date several succeeding memoirs showed that

the author of the theory continued to devote his

mind to its extension.

The growing fame of Ball as a mathematician

and the warm interest he was known to take in

astronomy naturally led the Board of Trinity

College to appoint him to the Andrews professor-

ship of astronomy in the University of Dublin,
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when it became vacant in 1874. ^^^^ threw him-
self into his new duties at Dunsink Observatory
with his usual energy, and decided to continue
the investigations on the annual parallax of stp.rs

carried out by his predecessor, Briinnow, by
means of micrometer observations. In addition
to working on a few stars throughout the year
in the usual way, he broke fresh ground by
attempting to find stars with a large parallax by
what he called "reconnoitring observations." He
observed a great number of stars only twice, with
an interval of six months, at the time of greatest

parallactic displacement. In a very few cases
tile measures seemed to indicate that the star

might be within a measurable distance from us,

and he therefore took a regular series of observa-
tions of these stars. For two stars he found in

this way parallaxes of a third of a second and
half a second, which, however, were not subse-
quently confirmed, and the rapid rise of astro-

nomical photography has led to the complete
abandonment of visual observations in work on
annual parallax. But Ball's experiment in

search of stars with a large parallax is an in-

teresting one all the same. For three or four
years he dcNoted his whole time to this work,
which he arranged and carried out in the most
businesslike and methodical manner, often ob-
serving till 2 or 3 o'clock in the morning, and the

results were published in Parts III. and V. of
the Dunsink Observations, the latter of which
appeared in 1S84. After that time he seems to

have done very little observing, probably on
account of renewed trouble with one of his eyes,

which had been accidentally injured in his youth,
and later (in 1897) had to be removed.

In 1884 Ball was appointed scientific adviser to

the Commissioners of Irish Lights, and in 1886
he was knighted by the Lord Lieutenant of

Ireland. In February, 1892, he was elected

Lowndean professor of astronomy and geometry
and director of the Observatory at Cambridge,
leaving Dunsink to take up the appointment in

the following autumn. At Cambridge he con-
tinued as previously to divide his time between
his oflicial duties, his mathematical researches,
and ills activity as a popular lecturer and writer
of popular astronomical books and articles. He
was president of the Royal .Astronomical Society
in 1897-99. I" 1908 he published his last book,
"A Treatise on Spherical Astronomy," more in-

tended for the use of college students than for

practical astronomers, but written in his usual
clear and concise style.

.Sir Robert Ball died on November 25, after
a long and lingering illness. His genial and
hearty manner, his fund of wit and his enthusiasm
for any subject which had taken hold of his mind,
made him a favourite wherever he went. Anvone
who has worked under him will not forget his

readiness to allow his subordinates to carry out
any special work in their own way and to reap
therefrom whatever credit thev could.

J. L. E. D.
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THE ANNIVERSARY MEETING OF THE
ROYAL SOCIETY.

T"'HE anniversary meeting of" the Royal Society
J- was held on Monday, December i , when the

report of the Council was presented and the

retiring president. Sir Archibald Geikie, delivered

an address. -Sir William Crookes was elected

president of the society, and the other officers

and members of council, whose names were given
in Nature of November 13 (p. 324), were also

elected.

The council reports that a critical period has been
reached in the development of the work of the

committee on the Catalogue of Scientific Papers.
Since 1901 the sum of 21,151/. 155. 2d., mainly
contributed by the late Dr. Ludwig Mond, has
been expended on the preparation of the

Catalogue, and with the exception of the income
of the Handley Fund, now amounting to about
igo/. a year, there are no funds available for

continuing the work after the end of this year.

The whole of the tenth annual issue of the

International Catalogue of Scientific Literature
has been published, with the exception of the
volumes of physiology and bacteriology. A meet-
ing of the International Council will be held in

1914. At this meeting the question of continuing
the Catalogue beyond the first fifteen issues will

be taken into consideration.

In the course of the year the treasurer received
from the executors of the late Lord Lister,

securities and cash to the value of 8995/. gs. lod.,

on account of a legacy left by Lord Lister to the

society for its general purposes.
The financial position of the National Physical

Laboratory has been a cause of anxiety to the
Council. In consequence mainly of the strikes

and general disturbance of trade at the begin-
ning of 1912, the receipts for the year were less

than the expenditure, and but for a considerable
revival at the end of the year would have been
much less. The responsibility for any deficit rests
with the society ; and the council, while ready to
advance by all means in its power the national
work of the Laboratory, considers that the society
should be freed from this serious liability. It is

in communication with the Treasury on the
question. Much \ aluable work is at a standstill

for want of funds.

In his presidential address. Sir Archibald Geikie
referred to some of the subjects in the report
presented by the council, and particularly to the
national acti\ities of the society and the inade-
quacy of the financial provision necessary for the
carrying out of important work. He pointed out
that five years ago at the request of the Home
Office the council appointed a committee to in-

vestigate the physical and physiological problems
presented by the disease known as glassworkers'
cataract. In proposing this inquiry, the Home
Oflfice made no provision for the cost of the
numerous experiments and examinations that
obviously would be required, while the Royal
Society has no funds at its disposal for meeting
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such expenditure. As only a small sum has been
contributed by the Treasury, the work of the

committee has been seriously delayed. The society

has acquired the character of a kind of central

council of science, and may legitimately claim

that few scientific problems could arise affecting

modern life for the solution of which the most
extensive experience and the most authoritative

opinion would not probably be found within its

own representative ranks. The public recognition

of this serviceableness has greatly increased the

range of the society's activities, but there has not

l)een a corresponding increase of financial

support. Continuing, the president said :

—

There is unfortunately a prevailing but mistaken
impression that a society which can thus freely place

its knowledge and experience at the disposal of the

State must be a wealthy body. It is true that we
administer every year a considerable sum of money;
but almost the whole of this sum is earmarked for

certain definite objects, and cannot be diverted to

anything else. Even the annual Parliamentary grant
of 4oooi. for scientific investigation, which is placed

in the hands of the society, is not a contribution to

the society's own operations. The whole of it, except

the trifling sum required for clerical assistance and
necessary printing, is allocated to applicants from all

parts of the country for their individual researches.

. . . There is a second annual Parliamentary grant
of loooi. made to the Royal Society to assist in defray-

ing the expenses of publication. But it is understood
that a portion of this sum is to be set aside for the

purpose of aiding the adequate publication of scientific

matter through other channels and in other ways.
Thus the whole of the subvention which the society

receives annually from the btate for its own require-
ments amounts to only a few hundred pounds towards
the cost of its publications, together with the use of

its rooms in Burlington House, where it sits rent free,

but subject to expenditure for internal upkeep and
repairs. . . .

When we consider the amount and value of the
gratuitous service given at the request of the various
public departments, it is abundantly obvious that the
Government of this country is under special obliga-

tions to the Royal Society, which, were they expressed
in the plain language of professional practice, would
be indicated by a considerable sum of' money. . . .

We claim that our disinterested action deserves to be
recognised by at least a generous and sympathetic
attitude on the part of the Government towards our
aims and objects, and a disposition to help us when
our means prove inadequate to carry out the work
which we have undertaken for the furtherance of the
progress of science.

Sir Archibald Geikie announced that since his

address was written Sir James Caird, Bart., of

Dimdee, so well known for his munificent bene-
factions to science, had sent him a cheque for

5000?. to be expended in yearly disbursements
of about 50o(. for the furtherance of physical
research. Subjoined are summaries of the descrip-
tion of the work of the medallists given in the

.iddress.

The Copley medal is this year assigned to Sir
Edwin Ray Lankester, in recognition of the value of
his original researches in zoology and of the import-
.-mce of his personal influence in stimulating the in-

vestigations of his pupils and others, which have
materially extended the bounaaries of our knowledge
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of the animal kingdom. His own work, which has
been in large measure morphological, has thrown
light on the mutual relations of living animals and
also on the structure and affinities of long extinct

organisms. His researches in the comparative em-
bryology of the higher Mollusca and of the anatomy
of the Nautilus gave him an assured place among
the zoologists of his day. His early papers on the
Ostracoderm fishes of the Old Red Sandstone a (forded
a memorable example of palaeontological acumen. In
addition to his original investigations, he has laid

zoology under a debt of gratitude to him for his

luminous general articles in some of the larger de-
partments of the science.

The council's awards of the two Royal medals
annually presented by the King have received his

Majesty's approval. The medal on the physical side

has been adjudged to Prof. Harold Baily Dixon, to

mark the society's appreciation of the importance of
his long-continued investigations of the phenomena
of gaseous explosion. His important observations on
the theory of combustion have shown that water-
vapour acts as a carrier of oxygen during the oxida-
tion of carbon, and undergoes a cycle of changes
wherein it gives up its oxygen to carbon monoxide.
From the further study of the explosion of this

monoxide and oxygen, in the presence of other gases,
he concluded that any substance capable of producing
steam will determine the explosion. By the introduc-
tion of photography into his studies of the explosive
wave he has been able to throw light on the mode
of burning of carbon and its compounds.
The Royal medal on the biological side is bestowed

on Prof. Ernest Henry Starling, as a mark of the
society's high appreciation of the wide range of his
contributions to the advancement of physiology. By
his inquiry into the relation of lymph production, an<l

the absorption of fluids from the peritoneal cavity and
the cavity of the eye-ball, he showed the dependence
of these processes upon the osmotic pressure of the
blood and tissue fluids and the hydrostatic pressure
in the blood-vessels. In his excellent studies of the
mammalian heart he has greatly improved the tech-
nique. By much reducing the volume of blood needed
to maintain a circulation through heart and lung, he
has increased the sensibility of the preparation to

variations of state, and by introducing into the circuit

of the blood a readily adjusted resistance to the flow
he can ascertain the effects of the obstacle upon the
heart's action. He has discovered that the normal
heart of the dog will consume 4 mgrm. of sugar per
gram muscle per hour, but that if the animal is

diabetic, the heart is incapable of consuming sugar

—

an observation of singular value in the light it throws
upon the cause of diabetes.

The Davy medal has been awarded to Prof. Raphael
Meldola, in acknowledgment of the distinction of his
contributions to synthetical organic chemistry,
especially in the series of aromatic compounds. He
discovered the first representative of the oxazines, a
group which has since been developed into one of
great importance. He has contributed to the chem-
istry of naphthalene derivatives, and carried out ex-
tensive researches upon the azo- and diazo-compounds,
with results which have an important bearing upon
the question of the constitution of these compounds.
He has likewise added to our knowledge of the
chemistry of other groups of nitrogen-containing com-
pounds, notably the triazines and the iminazoles. Of
late years he has shown the synthetical value of com-
pounds containing' a mobile nitro-group, and has dis-
covered a remarkable new class of quinone-ammonium
derivatives.

The Sylvester medal is conferred this year on the
veteran mathematician, James Whitbread Lee
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Glaisher. His prominent career in mathematical
science, which began at an early age, has been con-

tinued down to the present day without remission, not

only in the production of original papers, but in uni-

versity teaching, and in the careful editorship of

most of the special mathematical journals in this

country. To these journals he has constantly con-

tributed much of his own work, such as his papers on
the theory of numbers, on elliptic functions, and many
other departments of pure mathematics.

In considering the bestowal of the medals this year
the council has determined to award the Hughes
medal to one who has spent his days in the applica-

tion of scientific discovery to practical life—Alexander
Graham Bell. Although he has been resident for

many years on the other side of the Atlantic Ocean,
we remember that he was born in Edinburgh, and
was educated there and in London, so that we claim
him as a fellow-countryman. His preponderating
share in the invention of the telephone, now so long

ago as 1876, and his practical investigations in

phonetics, have laid modern civilisation under deep
obligation to him, while his numerous other inven-

tions and experiments show the fertility of his genius.

The anniversary dinner of the society was held

on Monday evening; at the Hotel Metropole. Sir

William Crookes presided and responded to the

toast of "The Royal Society," proposed by the

American Ambassador. The toast of "The Retir-

ing President " was proposed by Sir Joseph
Larmor and acknowledged by Sir Archibald

Geikie. Sir Ray Lankester and Prof. Harold
Dixon responded to the toast of "The Medallists,"

Sir David Gill proposed the toast of "The Guests,"

and Lord Sumner responded to it.

NOTES.
.\ coRKEsro.NDENT poinls out that the list of the new

members of the council of the Royal Society published

in N.4TURE of November 13 (p. 324), contains the

names of ten fellows of the society who have not

served on the council before, out of the total of six-

teen ordinary members of the council. In the council

elected in 1912, there were only five members who
had not served in previous years; and the list for 1911

included eight fellows who had served before and the

same number of fellows who had not done so. This

year's list contains, therefore, a larger number of

completely new members of the council than is usual.

Ten members of the new council, and nine of the

retiring council, are Cambridge men.

Dr. Henri Desl.^ndres, Paris, has been elected an

honorary member of the Royal Institution.

.\ LECTi'RE on the properties and uses of radium

will be delivered at the Cancer Hospital (Free), Ful-

ham Road. London, S.W., by Mr. C. E. S. Phillips,

honorary physicist to the hospital, on Wednesday,

December 10, at 5 p.m.

.As announced already, the Physical Society's annual

exhibition is to be held on Tuesday, December 16, at

the Imperial College of Science, South Kensington.

In the afternoon, the Hon. R. J. Strutt, F.R.S., will

give a discourse on spiral electric discharges, and in

the evening Mr. Louis Brennan, C.B., will show
some experiments with soap films. About thirty firms
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of scientific instrument-makers will be exhibiting, and
there will also be certain experimental demonstrations.

The gold medal of the Apothecaries Society was
awarded on November 28 to Mr. J. E. Harting, in

recognition of his services in preparing and editing

the catalogue of the library in Apothecaries' Hall.

The society was founded in 1617, and the library,

which chiefly consists of medical and botanical works,

contains a number of rare old " Herbals," including

a copy of Johnson's edition of " Gerarde's Herbal,"

published in 1633, presented by the author.

The Board of Trade has appointed a committee to

consider the causes of explosions which have occurred

in connection with the use of bitumen in laying electric

cables, and to report as to any steps which should be

taken to prevent explosions in future from the use of

bitumen or similar substances. The members of the

committee are :—Sir T. Edward Thorpe, C.B., F.R.S.

(chairman); Mr. R. Nelson, of the Home Office; Mr.

W. Slingo, of the General Post Office; Mr. J. Swin-

burne, F.R.S. ; and Mr. A. P. Trotter, of the Board

of Trade. Mr. M. J. Collins, of the Board of Trade,

will act as secretary to the committee.

.\n International Dairy Congress is to be held at

Berne, Switzerland, in June next. It will be the sixth

congress organised and held under the auspices of the

Federation Internationale de Laiterie, a body having

its head office in Brussels, and a committee com-

posed of representatives of all the leading countries

in the world. The secretary of the British Dairy

Farmers' Association, Mr. F. E. Hardcastle, 12 Han-
over Square, W., is acting as secretary to the British

Section, and will give full information to any who
may be interested. The sections under which papers

will be read and subjects discussed are :—I.,

Hygienics; II., Chemistry and Bacteriology; III.,

Theory of Management; and IV., Trade.

The death is announced, in his seventy-sixth year,

of the Rev. J. A. Gilfillas, who, with Mr. W. W. Cooke,

made important explorations between 1880 and 1890

around the head-waters of the Mississippi. They
contributed largely toward fixing Elk Lake, instead

of Lake Itaska, as the chief source of that river. Mr.

Gilfillas was also an expert in ethnology and in the

Indian languages.

An interesting collection of photographs from

Hungary, Germany, Sweden, and New Zealand is

now on view at the house of the Royal Photographic

Society, 35 Russell Square, W.C., and will be open

to the public on presentation of visiting card, daily

from II a.m. to 5 p.m., until December 20. The
collection includes a remarkable series of twenty-seven

marine studies taken by flashlight in the Biological

Marine Aquarium of Heligoland, by Mr. F. Schensky.

The great technical merit of these photographs of

fishes, Crustacea, sea anemones, molhascs, &c., will be

obvious even to the superficial observer; it is very

rarely that one has the opportunity of seeing such

fine work of this class. The rest of the hundred or so

photographs claim attention chiefly because of their

pictorial merit.
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The following- are among- the lecture arrangements

[ at the Royal Institution, before Easter:—Prof. H. H.

'!\irner, a course of ex'perimentally illustrated lectures

a voyage in space, adapted to a juvenile auditory,

begin on December 27 ; Prof. W. Bateson, six

I' ' tures on animals and plants under domestication;

sir John H. Biles, three lectures on modern ship-

building; Mr. A. H. Smith, two lectures on landscape

I and natural objects in classical art ; Dr. W.
McDougall, two lectures on the mind of savage man

;

1 Sir Thomas H. Holland, two lectures on types and
'' causes of earth-crust folds; Prof. C. F. Jenkin, three

lectures on heat and cold ; Dr. C. W. Saleeby, two
lectures on the progress of eugenics ; Dr. J. A.

Marker, two lectures on the electric emissivity of

matter; and Sir J. J. Thomson, six lectures on recent

discoveries in physical science. The Friday evening

meetings will commence on January 23, when Sir

J.Tmcs Dewar will deliver a discourse on the coming-
of-agi' of the vacuum flask. Succeeding discourses

will probably be given by Mr. H. Wickham Steed,

Dr. H. S. Hele Shaw, Prof. J. Norman Collie, Prof.

W. A. Bone, Sir Walter R. Lawrence, Bart., the

Right Hon. Lord Rayleigh, Prof. J. A. Fleming, Sir

J. J. Thomson, Prof. A. Keith, and other gentlemen.

With the ordinary issue of The Times on Monday,
December i, appeared a special Fuel Supplement of

;
sixty pages, in which the various aspects of the whole

subject of fuel are dealt with. The appearance of

this supplement to our leading daily journal and the

general trend of all the articles, is evidence that the

immense importance of the future supplies of fuel

mu-.t be brought home to the public. Many perhaps

still fail to realise the rapid depletion of our resources

I which is taking place daily, and the necessity for

' economy in production and economy in application.

The first step to economy is w'ider knowledge, and
whether for the lay reader (if there is such a person

in this connection), or for the fuel expert, the series

of articles is admirably adapted to give a general and
sufficiently detailed account of the whole question.

The various forms of fuel are described from the

economic point of view : their production, distribution,

properties, and the best methods of utilisation details 1.

Such minor issues as smoke prevention, safety in coal

mines, the scientific purchase of coal, and other com-

plementary subjects are dealt with adequately. Nor

is the future overlooked, when man will have to manu-
facture his fuel from materials obtainable from exist-

ing natural sources ; and the claims of alcohol, which

up to the present is but a very minor fuel, are dis-

cussed at some length. People more particularly in-

terested in fuel and its commercial application will

most certainly welcome the appearance of the supple-

ment, and for others who take an intelligent interest

in a subject of such general and economical import-

lb ance, it furnishes a comprehensive account of the

' whole question.

Mr. J. Reid Moir, ot Ipswich, has forwarded a

tvped letter and printed notices asking for careful

treatment of ancient remains, to all the brickfields

and other places in Sufl'olk where continual excava-

tions are in progress. By this means he hopes to
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hear of any interesting relics which may be found,

and for want of knowledge be overlooked or thrown

away as being of no value.

In a letter published in Nature of November 13,

Prof. D. Waterston referred to some excellent radio-

grams of the Piltdown mandible, and that of a chim-

panzee which appeared in an October issue of The
British Journal of Dental Science. There was an

article upon the radiograms in the same issue, but

Prof. Waterston was concerned only with his inter-

pretation of the radiograms themselves. Mr. A. S.

Underwood, the author of the article, writes to say

he considers it misleading to state " that the molar

teeth in the fragment not only approach the ape form,

but are in some respects identical. These two molar
teeth are absolutely human, the difference between

them and those of the anthropoids in the arrangement

of the enamel alone being quite unmistakable." Any
fresh evidence bearing upon the problem of the man-
dible is of importance, and it is to be hoped that Mr.
Underwood will publish at an early date, w-ith illus-

trations, the evidence he has obtained of " unmistak-

able" characters in the arrangement of the enamel.

According to the report for 1912, the authorities

of the Rhodesia Museum, Bulawayo, are considering

a scheme for the erection of a new west wing to the

building, at an estimated cost of about 1400/. The
curator reports that as much progress as could reason-

ably be expected, when the funds at his disposal are

taken into consideration, has been made in the de-

velopment of the museum during the year under

review.

We have received No. 39 of Dr. Schulze's Das
Tierreich, a fasciculus of 210 pages, devoted to that

group of malacostracous crustaceans known as

Cumacea or Sympoda. The author is the Rev.

T. R. R. Stebbing, who has already contributed to

this work the memoir on the gammarid amphipods
(No. 21), and who, as in that fasciculus, writes in

English. In deference to the usage in the rest of the

work, Mr. Stebbing surrenders his favourite practice

of treating all generic names as masculine, and on
similar grounds he retains the older name Cumacea
for the group in place of Sympoda. The objection to

the use of the former is based on the cancelling of the

generic term Cuma ; but although this bars the

employment of the family name CumaidcC, it does not,

in our opinion, entail the abolition of the ordinal

designation. On the other hand, it is a pity that

some objection could not have led to the abolition of
such a name as " Vaunthompsoniidse." The work is

worthy of the high reputation of its author as a
specialist in the group of animals with which it deals.

We have received a prospectus of an interesting

publication to be issued by the naturalists of the
Biological Station in Heligoland. The proposal is to

issue a series of plates of instantaneous photographs
illustrating the living marine animals and plants of

the North Sea. The specimen proof that has been
forwarded with the prospectus is an extremely beau-
tiful photograph of the jelly-fish, Cyanea laniarcki.

showing the numerous delicate tentacles in their
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natural position during life. Other photographs of

the series were exhibited at the International Con-

sjress of Zoology at Monaco, and created much interest

and admiration. Each plate will be accompanied by

six pages of description, and the publication will bo

of quarto size. The price, 8 niarks for each part of

ten plates, is not excessive. The series will be pub-

lished by Werner Klinkhardt, of Leipzig, with ihe

title, "Tier- und Pflanzenleben der Nord See."

It is well known that the loss of life during earth-

quakes in Italy, which in some towns has amounted
to more than half the population, is largely due to

the faulty construction of the houses. Prof. Omori
indeed estimates that 998 out of every thousand per-

sons killed in Messina in 1908 were victims of such

defects. The construction of new buildings in the

seismic districts is governed by stringent regulations

both as regards site and design. Dr. Agamennone,
however, suggests in a recent paper (Rivista di Astro-

iioniia, September, 1913) that these regulations should

be supplemented by periodic inspection, and, if neces-

sary, strengthening, of all existing houses.

The Times for November 25 contains an article

froni its Panama correspondent on the recent earth-

quakes felt in the canal zone. The strongest shock

of the series was that which occurred on October i,

but it seems to have caused little damage except at

Los Santos, which is about a hunderd miles from the

canal. The writer considers the effects of a fault-

displacement through the Gatun dam or the locks at

the ends of the canal, and shows without difficulty

that the result in either case would be disastrous. It

seems unnecessary, however, to take into account a

contingency so remote. The danger, if danger there

be, is more likely to arise from the secondary effects

of a strong shock occurring within a comparatively
short distance from the canal. So long as the epi-

centres remain in a region a hundred miles or more
from the canal, the risk of such damage must be

small.

.'\LTHOUGH the crest of the .Appalachian chain has
long been known to form a line of division between
two more or less distinct fresh-water faunas on its

opposite flanks, the fact that a similar condition, in a
more pronounced degree, holds good in the case of

the -AUeghenies has been to a great extent overlooked.

In order to fill this gap in our knowledge.
Dr. A. E. Orlmann has undertaken an investigation

of the faunas of the various streams, based chiefly on
the fresh-water mussels or naiads, but also including
certain other groups, such as crustaceans, the results

of which are published in vol. Hi., No. 210 (pp. 287-

390), of the Proceedings of the .-Xmerican Philosophical

Society. It is considered that the Allegheny system
forms an ancient and well-marked boundary between
the fresh-water fauna of the interior basin and that

of the Atlantic slope. In the former area the fauna
of the upper Ohio basin is characterised by its uni-

formity—a feature acquired in post-glacial times ; but

on the western side there are indications of a pre-

glacial faunistic differentiation. On the other hand,
the marked distinctness of the Atlantic, fauna is held to
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justify the foundation of two faunistic provinces

—

Mississippian and Atlantic—despite the fact that the

fauna of the latter is a derivative from that of the

former area. The Atlantic fauna is divisible into a

northern and a southern group ; and a dispersal line

directed both north and south is recognisable on the

Atlantic slope. Finally, a few cases in the mountains

point to a crossing of the divide ; while on the Atlantic

side there occur certain instances of abnormal dis-

tribution which demand special explanation.

The svno|)tic weather maps for November 7-13

included in the first issue of the Meteorological Oflice

chart of the North Atlantic for December ex-

hibit a very striking feature of the distribu-

tion of atmospheric pressure. The useful notes

which accompany the maps explain that an

extensive and deep cyclonic system lay almost sta-

tionary athwart the Transatlantic steamer routes, and

remained there persistently for some days. There

was a complete wind-circulation, but only few records

of gales, .\nothcr deep disturbance lay over the

American Lake region, and exceptionally violent gales

were reported there. The abnormally mild type of

weather over this country and western Europe was

due to the ocean depression above referred to. The

two disturbances were separated by a ridge of high

pressure, extending across Newfoundland towards

Davis Strait.

During the ice season of this year patrols in the

North Atlantic were undertaken by the U.S. revenue

cutters Seneca and Miami, and very interesting re-

ports of the cruises of both vessels are contained in

the Pilot Chart of that ocean for October, issued by

the U.S. Ilydrographic Oflice. The following notes

are taken from the observations and deductions made
by Capt. Johnston during the cruises of the former

vessel. .\]] the ice seen on or near the Grand Bank
was of the Greenland type, in berg form. The largest

berg seen was about 400 by 300 ft., the height above

the water being 70 ft. ; as to shape, no two bore any

striking resemblance to each other. The only type

not seen was the kind popularly pictured in school

books, with overhanging, craggv pinnacles. The
greatest distance at which ice was observed was
eighteen miles, on a clear day. With the searchlight

a berg could be seen about three miles on a dimly

moonlight night, but owing to the blinding effect on

the observer, its general use for a vessel under way
is not recommended. A berg mav or may not give

an echo ; about 90 per cent, of attempts made were

without result, so that the absence of an echo proves

nothing. Sudden changes of sea temperature mean
nothing so far as beres are concerned, and as a rule

little or no change was found in the air temperature

near a berg. In Capt. Johnston's opinion, the only

safe way to navigate regions of icebergs is to stop

during thick weather and to run very slowly on dark

nights.

In the Proceedings of the Royal Society of Edin-

burgh for 19 lu Mr. J. B. Ritchie showed that the

amplitude of the nth torsional oscillation of a weight

supported by a thin wire was inversely proportional
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to a power of n + n„, where »io is a constant depending

oil the material of the wire. In the Proceedings for

1912-13 Prof. W. Peddie carries the investigation of

the problem a step further by showing how the oscil-

lations themselves are performed. To do this he

provides the lower surface of the oscillating body

with a number of pins, which make contact with

mercury placed in slits in the top surface of an ebonite

disc. The resulting currents operate the recorders of

an electrical chronograph. He finds that the period

of the motion towards, is distinctly greater than that

away from, the equilibrium position, and that through-

out the whole of the former and the first part of the

latter path the motion is of the simple periodic type.

Both these results, he shows, can be explained on the

assumption that the motion when it exceeds a certain

magnitude breaks up molecular groups in the sus-

pending wire.

An important paper on the phenomena occurring

in solutions of radio-active products was read by Dr.

T. Godlewski before the Academy of Sciences at

Cracow on June 2, and also published in he Radium
for August last. In the experiments described a solu-

tion of radium emanation with its disintegration pro-

ducts in pure water was electrolysed. Radium A
appeared at the anode and radium B at the kathode,

while radium C was deposited in about equal quan-

tities at both the anode and kathode. The nature of

this deposition points strongly to the supposition that

the products are present in the colloidal state and

not as ions, the radium A forming negative, radium B
positive, and radium C both negative and positive

suspensions. This assumption was verified by experi-

ments on the effect of adding small amounts of

diflerent electrolytes, such as HCl, NH^OH, AL(SO,)„
and KjCjHsO;, which are known to affect the speed

and direction of transportation of such suspensions.

For instance, the H ions obtained by adding HCl in

very small concentration (000003 normal) were shown
to dimini-sh the number of negative suspensions of

radium A, and increase the number of positive sus-

pensions of radium B. With further increase in con-

centration of HCl the radium A atoms begin to appear

at the kathode. The action of basic ions was also

shown to be very pronounced, and in the opposite

direction to that of acids. The assumption that the

products in neutral solution are present as colloids is

also supported by recent experiments of Paneth, who
has shown that polonium can be separated from lead

by allowing the latter to diffuse through an animal
membrane.

Parts i and 2 of the Science Reports for 19 13 of

the University of Stndai, Japan, contain a series of

papers by Prof. Honda and his pupils on the magnetic
pro|«-rtics of fcrro-, para-, and dia-magnetic substances

and the effects of temperature upon them. For ferro-

magnetic substances the obs.?rvations cover the effect

of temperature on the intersUy of magnetisation at

various fields, the temperature at which magnetic
changes occur and the heat developed or absorbed
during the process. A magnetometric method was
used. Soils were investigated by the torsion balance
method, the specimen being placed in a magnetic field
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for which HdHjdx was known. The susceptibilities

were found to decrease as the temperature rose and
to reach a value nearly zero between 500° and 600° C.

They decreased also with increasing magnetic fields.

Many alloys of antimony, lead, aluminium, zinc,

tellurium, tin, and bismuth were investigated by the

same method to test the influence of composition on
susceptibility. In no case does it appear possible to

calculate the susceptibility of such alloys from those

of their constituents, and in almost all cases the

alloys having their constituents in simple atomic
proportions display characteristic magnetic proper-

ties.

Circular No. 42 of the Bureau of Standards,

Washington, deals with metallographic testing, and
contains a concise account of the scope of the subject,

thermal analysis, and microscopic analysis, followed

by full directions for preparation and forwarding the

samples. Circular No. 25 of the same bureau con-

tains general information regarding standard analysed

samples. Details are given of the precautions taken

in manufacture to secure pure and homogeneous
samples. Before the final bottling, samples for

analysis are removed from the jars and sent, one

each, to a number of analysts. In general three

types of analysts are chosen—commercial chemists,

works chemists, and chemists of the bureau. When
all the analytical results have been received they are

inspected, and, if not sufficiently concordant, analysts

are sometimes requested to repeat the determinations

without knowing the direction from the mean in

which their value lies. The standard samples include

various steels, zinc ore, iron ores, naphthalene and
sugar for calorimetric standards, benzoic acid, for

calorimetry and for alkalimetry, and sodium oxalate.

The prices are moderate, averaging two dollars for

quantities of 50 to 150 grams.

The Transactions of the .American Institute of

Chemical Engineers (vol. v.) contains a paper by A. S.

Cushman and H. C. Fuller, of the Institute of Indus-

trial Research, Washington, upon a chemical investi-

gation of Asiatic rice. So far as the results of

analysis can be interpreted in the light of the informa-

tion at hand, the authors conclude that there appears
to be no reason why the white milled rices from one
section of the world should be held more responsible

for malnutrition than similar rices from other parts.

In the same volume J. C. Olsen and A. E. Ratner
contribute a paper upon the decomposition of linseed

oil during drying. While oxygen is absorbed, water
and carbon dioxide are given off, the effect upon the

weight of the oil being shown. The opacity and hiding
power of pigments forms the subject of investiga-

tion by Mr. G. W. Thompson. For the purposes of
these experiments an apparatus was devised consist-

ing of a photometer which brings two fields of light

into juxtaposition, so that they can be compared by
the eye. This photometer is placed on top of two
tubes, the lower ends of which have lenses. Paint
placed between one set of lenses can be compared with
a standard paint or with pieces of paper which have
been tested on a photometer bench. Mr. M. C.
Whitaker contributes a paper on the chemical
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engineering course and laboratories at Columbia

University. The course provides for post-graduate

students wlio have talcen a university degree. It has

been observed that for several years more than 20 per

cent, of the students of engineering at Columbia have

possessed the college degree at entrance.

.\ COPY of Merck's annual report on recent advances

in pharmaceutical chemistry and therapeutics has

recently reached us. Lecithin is taken as the subject

of the special monograph this year, and some seventy

pages are devoted to it. In these are given -.n

account of the chemistry and physiology of the

lecithins, a discussion of the r61e which they are

believed to play in the phenomena of metabolism tmd

nutrition, and a summary of the results obtained with

them in therapeutical experiments. A large amount

of work has been done on these bodies, and students

\\ ill find this account a convenient bird's-eye view of

ihe subject. An extensive bibliography of lecithin

literature is appended ; both this and the description

of the analytical tests will be found useful. Another

special feature of the report is a supplement giving

a detailed account of the methods used for the physio-

logical standardisation of digitalis preparations in the

Pharmacological Institute, Erlangen University.

Gratusstrophanthin is used as the standard toxic sub-

stance for comparison, the subjects being frogs, mice,

rabbits, and cats. Among the ordinary records may
b'i mentioned as of special medical interest those on

salvarsan and neo-salvarsan, chineonal, mesothorium,

hypophysis preparations, and nucleinic acid ; whilst the

attention of analysts may be directed to those on

cobalt-sodium nitrite, hydrazine sulphate, blood tests,

uranium acetate in the determination of albumen, and

the use of dimethyl-glyoxal as a reagent for nickel

and ferrous iron.

In his second lecture to the Institute of Chemistry

on "The research chemist in the works, with special

reference to the textile industry," Mr. W. P. Dreaper

directed attention to the importance of a knowledge

of theory, and illustrated this point by a reference

to the work done in connection with the presence of

stains and loss of strength experienced on the storage

of certain silk goods. These faults were found to be

due to the free sulphuric acid. Only a knowledge

of theory could suggest why this acid could be present

in cases where it had never been used in any process

of manufacture. The so-called "neutral salt re-

action " had offered a solution to this problem, and

has relieved the dyer from constant blame. Con-

tinuing, he said the British aniline dye industry has

recently made remarkable progress, and its products

are even being sola in Germany. The future will

see considerable expansion in this reviving industry.

In an address recently delivered before the Calcutta

Chemical Club Prof. P. C. R4y emphasises the extra-

ordinary progress made by chemical research in

Bengal during recent years ; in the session 1912-13

alone more than sixty contributions were published

from the chemical laboratory of Presidency College

by Prof. Ray and' his students. Owing to the recent

munificent gifts of Sir T. Palit and Dr. Rashbehary
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Ghosh, it has become possible to found a University

College of Science in Bengal, w^ich it is hoped will

bring about a renaissance of the scientific spirit in

India. It is noteworthy that Dr. Ghosh has expressed

the opinion that the higher academic degrees should

be conferred onlv on those who have done original

research work. He would abolish examinations for

these degrees and make research work the only

qualifying test, and Prof. Ray cites a case in which

one of his recent students who was "plucked" in the

B.Sc. examination, has since shown conspicuous ability

in research, and is deserving of the highest degree.

The Engineering Maga::ine for November contains

an illustrated article by W. Wilson, dealing with the

development of Auckland Harbour, New Zealand.

Nine years ago, when the present engineering staff

took up their duties, a wooden wharfing scheme was
in existence. Various timbers had been used in its

construction, but every available wood was destroyed

by an energetic species of Teredo. Even wood that

is nearlv impervious in Australian waters is attacked

here. Ferro-concrete construction has been adopted,

and after about seven years' trial has proved an entire

success ; while the prevailing mudstone on the shores

of the harbour is riddled with molluscs, the concrete

is quite proof against attack. The article has several

photographs showing the condition of the old wooden
piles ; inspection of these illustrations indicates that

the Auckland Harbour Teredo does its work in a most

thorough fashion. Often only three years is required

to honeycomb even the hardest timber.

The seventh part of Dr. Koningsberger's Java is

devoted to the faunas of open fallow lands and of

fields which have been long under cultivation, the

last chapter, dealing with the fauna of cacao planta-

tions. On p. 311 the author speaks of the black-

necked Lepus nigricollis, which haunts the fallows, as

the Javan hare, whereas, according to Blanford, it is

naturally restricted to southern India and Ceylon,

whence it has apparently been introduced into Java.

We have received from AVashington a catalogue

giving prices and carefully worded descriptions of the

publications of the Carnegie Institution. Copies of

each of the works, except the " Index Medicus," are

sent gratuitously to a limited number of the greater

libraries of the world, while the remainder of the

edition is sold at a price sufficient only to cover the

cost of publication and of transportation to purchasers.

The catalogue concludes with an index of authors

with condensed titles of their works. Copies of the

catalogue may be obtained on application to the

Carnegie Institution, at Washington, D.C., U.S. -A.

The issue for 1914 of The Scientists' Reference

Book and Diary, has been received from the pub-

lishers, Messrs. Jas. Woolley, Sons, and Co., Ltd.,

of Manchester. The reference book contains useful

chemical and physical const: nts, glossaries of scien-

tific and technical terms, and a miscellany of useful

information. The diary is compact and conveniently

arranged. The volumes are contained in a neat

leather case of pocket size. The price of this popular

diarv is 2s.
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OVR ASTRONOMICAL COLUMN.
TiiK Radiai Vklocitv ok thp Andromeda Nebula.

l^uwcll Biilleiiii (No. 58) contains an important com-
munication by Mr. V. M. Slipher, which gives a first

approximation to the radial velocity of the Andromeda
nelnila. Mr. Sliplier used the 24-in. of the Lowell

Observatory, with a camera of very short focus, a

wide slit, and a very dense prism of 64°. The first

of the series of spectrograms was exposed for 6h. 50m.,

but no mention is made as regards the lengths of the

exposures of the other plates. The observations re-

corded are as follows :

—

September 17

November 15-16

December 3-4
December 29-30-3

1

— 284 km.
-296 „
-308 ,,

-301 '.

Mean velocity —300 ,,

Mention is made that tests for determining the

degree of accuracy ot such observations have not been
completed, but the mean value is stated to be within

the accuracy of the observations. As the Andromeda
nebula is typical of a very great number of nebula it

will be interesting to know whether other spirals have
a movement of the same order, and thus exceed as a
class the velocities of stars. The faintness of spiral

nebulae renders the accumulation of data on this point

a very slow process, but an attack on a few of the
brighter ones would be of great importance and might
indicate the general tendency of the velocity mag-
nitude.

Photogr.aphic Magnitudes of Comparison Stars in

Certain of the Hagen Fields.—It was with the object

of establishing the photographic magnitudes of stars

which might be used as standards for comparison in

the Hagen fields that Mr. C. H. Gingrich undertook
the research which he describes in the October number
of The Astrophysical Journal. The instruments avail-

able at the Yerkes Obser\atory for the research were
a 6-in. Zeiss ultra-violet camera and a 2-ft. reflector;

the former instrument was used for the bright stars,

and the latter for faint stars, though in this case the
exposures were considerably lengthened owing to the
necessity of having to cut the aperture down to ift.

Mr. Gingrich describes in some detail the programme
of exposures and the methods of measurement and
reduction. The results are summed up in ten tables,

each including a field.

The Harmonic .\nalvser Applied to ihe Sln-spoi
CvcLE.—In a recent number of The Astrophysical
Journal (October, vol. xxxviii., No. 3) Prof. A. A.
Michelson gives the results of a determination of

periodicities by the harmonic analyser with an appli-

cation to the sun-spot cycle. The method employed
is to obtain the values of the coefficients of a Fourier
series by a mechanical integration by the harmonic
analyser. The function to be treated is copied c.n ihe

machine, which then draws a curve the ordinates cf

which at given distances along the axis of abscissas
are proportional to the coefficients of the correspond-
ing Fourier series. In the present paper he gives a
few test illustrations of the performance of the
machine, and refers to a similar treatment of the
sun-spot curve, as furnished in the paper by Hisashi
Kiniura, entitled " On the Harmonic Analysis of Sun-
spot Relative Numbers," printed in the Monthly
Notices, R.A.S., Mav, 1913, p. 543. Prof. Michelson
concludes his paper with the statements that it would
seem that with the exception of the eleven-year period
and possibly a very long period (of the order of 100
year-i) the many periods found by previous investi-
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gators are illusory. He adds that it will probably be
found that even the eleven-year period is, in fact, not
constant, but is subject to secular change.

R.Z. Cassiopei.tj.—A research by Herr K.Graff on
this important short-period eclipsing binary system is

published in No. 13, Mitteilungeit der Hamburger
Steniwarte. It is pointed out that this system is

pre-eminently fitted for study with small instruments
since it is circumpolar, occupies a well-marked
position lying in the prolongation of the line

( to i Cassiopeiae, the range of magnitude is important
(6-36 to 769 in the course of rather less than three
hours), and it has a very short period, ii9525d.

The N. :rucKET Observatory.—The new 7^ in.

photographic telescope has been placed in position in

the .Memorial Observatory of the Nantucket Maria
Mitchell Association. The observatory has, in addition,
a 5-in. Alvan Clark visual telescope, a filar micrometer,
and a micrometer for measuring stellar spectra. The
Nantucket Maria Mitchell Association has awarded
the fellowship of 200Z. for the year beginning June 15,

1914, to Margaret Harwood. In order that the ob-
servatory may be provided for from June 15, 1915,
to December 15, 1915, the association offers a second
fellowship of lool. for the quadrennial year under
conditions similar to those w-hich have governed the
200/. fellowship. The committee reserves the right 10

withhold the second lool. fellowship in case the work
presented to the examiners should not in their judg-
ment be of sufficient merit to deserve the award.

CONVERGENCE IN THE MAMMALIA.
THE discussion on convergence in mammalia in

Section D at the recent meeting of the British

Association was, to some extent, a consideration of

matters kindred to several dealt with by Dr. Gadow
in his presidential address. In his prefatory remarks
Dr. Gadow referred to the importance of perceiving

convergent resemblances, and said it was of more
value to understand how and why, for instance, even
a small but essential Cetacean feature had been
brought about than to refer it back to some " Ur-
Cetacean," which would still remain a mystical con-

ception.

Prof. Dollo discussed a new case of convergence,
namely Balaena and Neobalaena. He pointed out that

Neobalaena, a whale with long whalebone, and found
in the southern hemisphere, had been considered
hitherto either as a true right-whale or as intermediate
between the right-whales and the fin-whales. He held

that Neobalffina does not belong to the right-whales,

and that all the characters which it possesses in common
with them are adaptations. Nor is Neobatena inter-

mediate between the right-whales and the fin-whales,

but belongs to the latter group, for all the features

which it has in common with the fin-whales are

hereditary characters. Rhachianectes is not a primi-

tive fin-whale ; it is very specialised and secondarily

adapted to littoral life and to its mytilophagous habit.

Its hyperphalangy bears witness to its former pelagic

life, and its shortened whalebones to its former
plankton-feeding habit. The Mystacoceti should be
divided into (1) Balaenoidea, including a single family
—the Balaenida?, with long whalebones, and (2)

Balaenopteroidea, comprising three families—Balaeno-

pteridae, with short whalebones, Rhachianectidfe,

with regressive whalebones, and Neobalcenidae, with

long whalebones. Neobalsena is an example of posi-

tive convergence with Balaena by independent acquisi-

tion of the longibarbous character, and, on the other

hand, is an example of negative convergence with

Rhachianectes by reason of the loss of the throat-

grooves.
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Prof, van Bemmelen cited cases of convergence and
then proceeded to discuss the relationship between
the hare and the rabbit. Having compared these, as

well as the different subgenera of Lepus with each
other, he felt obliged to assume that the adaptation
of a free-living, hare-like duplicidentate to a fossorial

mode of life had taken place several times in different

parts of the world and in different geological epochs.

All rabbit-like members of the family did not form
one well-circumscribed group, as opposed to the hare-

like members, but they represent a number of side-

branches emerging on different levels from a stem
which itself leads from primitive hares like the Suma-
tran Nesolagus to the most highly developed species,

Lepus europaeus. He pointed out that Ornithorhyn-
chus and Echidna, especially the latter, are highly
specialised forms, the more generalised ancestors of

which have disappeared. The similarities between
these two animals in many points are consequences of

convergence and not of homology, e.g. the loss of

teeth, the retrogression of the internal nares and corre-

sponding elongation of the bony palate. This similar

structure of palate has arisen in spite of the different

diets of these animals. The factor in the case of

Ornithorhynchus was the necessity of breathing while
partially submerged (cf. the crocodiles and Cetacea),
and in the case of Echidna, as in other ant-eaters,

the necessity of preventing the living prey from enter-

ing the nasal passages.
Dr. Versluys discussed the subject from the philo-

sophical aspect. He pointed out that convergence is

so common in mammals that w-e are inclined to look
for some special cause. Why does adaptation nearly

always follow the same lines, as if no other way were
possible? Is it because the power of natural selec-

tion is unlimited so that it can modify any original

structure until in every case the one best adaptation
is reached, or is the reverse true, i.e. is the possi-

bility of modification so limited that, though several
adaptations might bo equally effective, yet only one
can be followed, pre-indicated either by a limited

variability or by some hereditary tendency? Nowhere
is this similarity of adaptive structure more striking
than in the teeth of mammals, and Osborn concluded
that there must be operating here some law of pre-
disposition—the influence of hereditary kinship. If

such a law be accepted the great abundance of

parallel adaptation might be referred to a tendency
inherited from a common ancestor, and natural selec-

tion could foster these tendencies only where they
become useful. Sometimes, however, an astonishing
convergence is found in distantly related mammals,
e.g. the Eocene primate Notharctus exhibits a tooth-
pattern closely resembling that of Eocene horses. If

we assume some hereditary tendency in this case it

must have been present in the very primitive mam-
mals which were the common ancestors of both those
forms, and from which also a large proportion of

placental mammals must have sprung. It would
further be necessary, however, to accept a primitive
tendency to form several other tooth-patterns, which
became useful and developed only a long time after-

xvards. If we refuse to accept the presence of some
hereditary tendency in the case of Notharctus, why
should we accept it in other cases where the parallel

modification of structure in more closely related
animals would not constitute so difficult a task for
natural selection? If we do not accept the hereditary
tendency it is necessary to ascribe a very great modi-
fying power to natural selection.

Dr. Versluys pointed out in conclusion that the
study of convergence brings us into contact with
some of the most important problems of the doctrine
of evolution (which it may assist in solving), the
problem of the power of natural selection and the
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survival value of small variations, and the problem
of the presence of hereditary tendencies in variation

and adaptation.

Dr. W. K. Gregory exhibited Shid commented upon
several groups of specimens illustrating convergence.

He pointed out that in many cases of convergence
there is a likeness of material or a general homology
to begin with, as in the evolution of the carnassial

teeth in the HvEenodontidas and Canidas, where,
although the evolution had taken place in ditTerent

teeth (the fourth upper premolar in the Canidae and
the second upper molar in the Hysenodontidae), yet

the tissues involved were the same in the converging
groups. Sometimes, however, convergence took place

between structures formed from quite different tissues,

as in the dentition of Thylacoleo and the not dis-

similar shearing structures of Dinichthys^in the

former case true teeth, in the latter sharpened edges
of bone. Dr. Gregory pointed out finally that great
advances have been made in the detection of cases

of convergence, e.g. among the extinct Patagonian
Sparassodonts. J. H. A.

.ANTHROPOLOGY AT THE BRITISH
ASSOCIATION.

T N a retrospect of the proceedings of Section H at
^ Birmingham, first place must be given to the dis-

cussion on the practical application of anthropological
teaching in universities, which was opened by the

president, Sir Richard Temple, who, speaking with
the authority of an old administrator as well as an
anthropologist, pointed out the advantages which
would follow did the future administrators of our sub-

ject races receive some training in anthropology before
taking up their duties. He suggested that the

organisation of a school for this special purpose, well

equipped with library and museum, might well be
undertaken by one of the newer universities, such as
Birmingham. Sir Richard, at the close of his re-

marks, quoted extracts from letters received from Sir

R. Wingate, Sir F. Swettenham, Sir George Scott,

Prof. Seligmann, and others, in which his proposals

received strong support. In the discussion which
followed. Sir Everard im Thurn, late High Commis-
sioner in the Pacific, Mr. \V. Crooke, and Colonel
Gurdon of Assam, endorsed the president's views as

to the desirability of the proposal from the adminis-
trative point of view, while Dr. Haddon, of Cam-
bridge, Dr. Marett, of Oxford, and Prof. P. Thomp-
son, of Birmingham, made suggestions as to the

general lines upon which such a school might be
organised, and gave a brief account of the anthropo-
logical instruction already given by their respective

universities. The discussion has aroused much in-

terest, and it may be hoped that the committee which
has been appointed to consider the question will make
some practical proposal to which effect can be given
by one of the existing schools or a school still to be
established.

Turning to the other proceedings of the section, ^it

may be said that the general level of interest of the

papers was high. The programme was exceedingly
long, so much so that on two occasions it was neces-

sary for the section to divide, the joint discussion

with the Section of Educational Science on the educa-

tional use of museums being attended by part of the

section only, including the president and Dr. Haddon,
while the papers on physical anthropology were pre-

sented to a subsection over which Sir Edward
Brabrook presided. The papers in physical anthro-

pologv, which were followed with close interest by
a large audience, included a group of three papers

of a somewhat speculative character on the evolution
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of man from the ape, the first by Prof. Carveth Read,
dealing with the consequences—physical, mental, and
social— following from the preference for a meat diet,

ivhich differentiates man from the other primates

;

a second by Dr. Harry Campbell on the essentially

mental character of man's evolution, the pre-human
anthropoid, being only imperfectly equipped as a
beast of prey, and having' in consequence been com-
pelled to rely upon the development of his intelli-

gence ; and a third by Dr. L. Robinson on the rela-

tion of the jaw to articulate speech and its effect on
the development of the chin. In the discussion which
followed. Prof. Elliot Smith briefly referred to his

own position with regard to the part played by the
brain in the evolution of man, as set forth in his

presidential address at Dundee, and with special refet-

ence to Dr. Robinson's paper, said that, in his viev',

it was not the conformation of the jaw which made
speech possible, but the acquisition of speech whuh
developed the jaw ; the absence of the genio-glossal

muscle and the chin in the Piltdown skull proved
nothing as to the power of speech. Prof. Fleure and
Mr. T. C. James then gave an account of the further
results of their anthropometric survev of Wales,
especially in relation to the distribution of racial types,

and Prof. Petrie described the early Egyptian skele-

tons discovered in his excavations, with special refer-

ence to the traces of racial admixture discernible in

skeletal remains of the early dynasties found at Tark-
han and due to an invading minority race of the first

dynasty.

Among the ethnographical papers, considerable in-

terest was aroused by Mr. T. \V. Thompson's paper
on the tabus and funeral customs of the gypsies, i:i

which, as the result of a close analysis of the customs
of both English and Continental gypsies, he was able
to show that these were distinctly gypsy in charact?r,
while the marriage customs tend to conform to the
customs of the country of habitat. Dr. Rivers and
the Rev. J. Hall, in a joint communication on a
gypsy pedigree, that of the Heron family, were able

to demonstrate a number of facts of sociological and
biological interest as to the gypsy family and mar-
riage. Prof. W. J. SoUas, in a communication on
the relative age of the patrilineal and matrilineal

tribes of south-east Australia, discussed the evidence

—

physical, linguistic, and cultural—which appeared to

point to the increasingly primitive character of the tribes

from north to south—a conclusion which, as might
be expected, was in agreement with the usual assump-
tion that Australia and Tasmania had been peopled
from New Guinea—and suggested further that the

evolutional change had been from Kurnai through
Kulin to Xarrinjeri. Mr. E. S. Hartland put forward
a warning against the uncritical acceptance of the

historical traditions of the Baganda and the natives

of the Congo, while Mr. Crooke in like manner was
able to show by an examination of marriage customs
that there was less stability in the caste and tribal

systems of India than Risley had supposed when con-

sidering these aggregates as affording an unequalled
opportunity for the application of anthropometric
methods.

Nearly the whole of one morning's session was
devoted to papers dealing with seasonal customs in

various parts of the world ; Dr. Rivers, in a com-
munication on sun cults and megaliths in Oceania,
pointed out the coincidence in the distribution in this

region of these monuments and the existence of secret

societies, the rites of which might, either by direct

evidence or by inference, be connected with the sun
cult, an exception, however, being found in the island

of Tonga, where there was no evidence for the sun
cult. Miss Burne dealt with the seasonal customs of
" souling," " catterning," and "elementing" in the
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western Midlands, which she connected with the
beginning of the Celtic year in November, and Mr.

J. H. Powell suggested that the custom of hook-
swinging in India, which he assigned to a Dravidian
origin, was a commutated form of human sacrifice.

Miss M. Murray discussed the evidence for the prac-

tice of killing the king in ancient Egypt. In her
view the evidence for human sacrifice was conclusive,

and so far Dr. Frazer's theory of a vegetation spirit

was the only one which covered the facts. Mr. W. J.

Perry, in a communication dealing with the practice

of orientation of the dead in Indonesia, pointed out

that in all cases the direction indicated lay towards the

home of the dead, and suggested that in this direction

lav the place of origin of each people in question.

Dr. G. Landtman described the ideas of the Kiwai
Papuans regarding the soul, which this people look

upon as separable from the body in life as well as in

death ; in the former case its appearance constitutes

an omen, sometimes foretelling misfortune to the

owner ; and Miss Czaplicka demonstrated the effect

of environment upon the religious beliefs of the in-

habitants of north-east Siberia, the tundras of the

north producing a religious dualism in which a belief

in "black spirits" prevails, family shamanism is more
important than professional shamanism, and want of

light and suitable material produces a poor shamanistic

apparatus and a poor myth ritual ; while in the more
open and more favoured steppe country a belief in

"white spirits " and an anthropomorphic and imagina-

tive mythology are found. Major Tremearne supple-

mented the studies of the Hausas which he had sub-

mitted to the section at the Portsmouth meeting of

the association by a description of Hausa magical

practices and an account of the Bori, or spirit cult, of

the Hausas of Tunis and Tripoli. Mrs. Charles

Temple, in her analysis of the social customs of the

pagan tribes of Northern Nigeria, which was drawn
largely from official reports, gave an object-lesson of

the work, valuable both to the man of science and

to the official, which is possible under an intelligent

and enlightened administration.

Archaeologv usually takes a prominent place in the

proceedings of the section, and this year was no

exception to the rule. Prof. Petrie's account of ex-

cavations at Tarkhan, on a site near Gerzeh, and at

Memphis, of remains of the first, the twelfth, and the

eighteenth and nineteenth dvnasties, carried out by

the British School of Archajology in Egypt, attracted

a large and appreciative audience. His discoveries of

Tarkhan, where the preservation of the tombs is

remarkable, have revealed much of the civilisation of

the people, apart from the king and court, while, as

he pointed out, this site may be regarded as of the

highest importance in the study of the meeting of the

prehistoric and earliest historic races of Egypt. Prof.

G. Elliot Smith traced the dolmen to the typical

Egyptian tomb of the pyramid period, imperfectly

copied in a degraded form in a foreign land where

skilled workmen were unobtainable.

Prof. J. L. Myres's valuable contribution to the

archaologv of Cyprus was based upon a recent re-

examination of the Cesnola collection in New York
Metropolitan Museum, which had enabled Mm to

extend the upward time limit of the great series of

votive statues to a period when Assyrian influence

was not vet fully developed, and Syro-Cappadocian

affinities were discernible, and to show that the

Minoan costume extended in ceremonial, possibly in

common, use, well into historical times, while the

Cretan syllabary was found to contain elements link-

ing it on to the Minoan script. Mr. G. A. Wain-
wright, in discussing the origin of the Keftiu, usually

identified with the Cretans, demonstrated by a de-

tailed analysis of the evidence of the Egyptian monu-
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merits, that their culture was more nearly allied to

the Syrian than the ^gean type. Mr. R. Campbell
Thompson explained his system of decipherment of the

Hittite inscriptions, and in another communication
described a large number of ancient Assyrian medical
charms and remedies from inscribed tablets still un-
published. The evidence bearing upon the character

and powers of the female magician in Semitic magic
was analysed and discussed by Prof. T. Witton Davies.

Dr. T. Ashby, director of the British School at Rome,
described the successive systems of aqueducts in

ancient Rome, and gave an account of a recent

attempt to trace the Via Appia, in the course of which
he discovered four menhirs near Bari not hitherto

described.

The archaeology of western Europe was covered by
communications from Dr. Marett, describing recent

discoveries of Palaeolithic and Neolithic age in the

Channel Islands, and from Mr. Cantrill on stone

boiling in the British Isles; from Mr. H.' Peake on
the Bronze age in the Rhone Valley, and Mr. O. G. S.

Crawford on trade between England and France in the

Neolithic and Bronze ages. Mr. W. Dale, in describ-

ing an exhibit of flint implements found in the county

of Hampshire, raised the question of the dating of

the rough "celt" usually assigned to the Neolithic

period, but unfortunately owing to lack of time no
discussion w-as possible. Mr. J. P. Bushe-Fox de-

scribed the excavations on the site of the Roman
town of Viroconium, which are being carried out

under the auspices of the Shropshire Archaeological

Society and the Society of Antiquaries, and Dr. Wil-
loughby Gardner gave an account of his further

excavations of the Romano-British hill-fort in Kinmell

Park, near Abergele. Dr. T. J. Jehu and Mr. A. J. B.

Wace described their discoveries in excavating the

Kinkell Cave, near St. Andrews, which had been

inhabited in Roman and early Christian times. These
included a slab of red sandstone with incised crosses,

which the authors held to be probably one of the

earliest relics of Christianity yet found in Britain.

Papers by the Rev. F. Smith, on Palaeolithic trap

stones, and by the Rev. Dr. Irving, on the prehistoric

site at Bishops Stortford, brought to a close one of

the most successful meetings of recent years.

OCEAN TEMPERATURES NEAR ICEBERGS.
THE Journal of the Washington Academy of

Sciences for September 19 contains, inter alia,

an account by Messrs. C. W. VVaidner, H. C. Dickin-

son, and J. J. Crowe, of the Bureau of Standards, of

observations on ocean temperatures in the vicinity of

icebergs and in other parts of the ocean taken by
them on board the United States' steamships Chester

and Birmingham.
The party, which left Philadelphia in the Chester

on June 2, iqi2, and was subsequently transferred to

the Birmingham, registered continuous observations

from June 19 until its return to Philadelphia on July 11

of the same year.

The temperature equipment carried consisted of a

surface electrical resistance thermometer, a Leeds and
Northrup recorder suitable for use with the resistance

thermometer, deep sea thermometers, and several

mercurial standard thermometers.
Several small bergs were seen on the horizon from

the Chester on June 17, and almost simultaneously

the temperature record indicated a sudden fall from
8'7° to 7'3° C. The fall continued while the berg was
approached, and at a distance from it of about 500
vards the temperature was 5'7° C.

.\t a distance of about 150 yards from the berg, the

mass of which was estimated at about 1200 tons, the

surface temperatures taken from a boat ranged from
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58° to b'7° C. Other observations taken gave the
following temperatures : 20 ft. from the berg, 4-5°

;

35 ft-, 4-9°; 50 ft-. 50°; 75 ft-,*5-4°; 200 ft., 5-7° C.
At a depth of five fathoms, when 50 ft. from the

berg, the temperature was 36° C, and at 20 fathoms
3'3° C. At some miles distant from the berg, how-
ever, the temperatures taken were as low as those

observed a few feet from it ; moreover, an examina-
tion of temperature records, which were obtained

under a variety of conditions, in the region of 37° to

43° 30' north latitude and 43° to 53° west longitude,

demonstrated the difificulty of separating large and
sudden variations of sea temperature, so frequently

met with, from variations that might be caused by
the proximity of icebergs.

In some parts of the ocean, temperatures were
recorded that were constant to a few tenths of a degree

for manv hours, whereas in other parts the variations

were as large and sudden as any observed in the neigh-

bourhood of icebergs.

The variation in the salinity of sea-water in the

vicinitv of bergs, resulting from the melting of the

ice, were so small as to be masked by the ordinary

variations found in sea-water.

Experiments with the foghorn, sounded when in

the vicinity of icebergs, with the object of detecting

their presence in a fog by the echo from them, were
tried without success ; but a few experiments made
with a bell sounded under water to ascertain whether
an echo from the submerged portion of a berg could

be detected by means of the ship's submarine signal

telephones were attended with more hopeful results.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Birmingham.—The Huxley lecture for this year is to

be delivered by Sir .Arthur Evans, F.R.S., who has
chosen as his subject, "The .\ges of Minos."

C.vMBRiDGE.—The Vice-Chancellor gives notice that

the Lowndean professorship of astronomy and geo-

metry is vacant by the death of Sir Robert Ball. The
electors will meet for the purpose of electing a pro-

fessor on Mondav, December 22. Candidates are re-

quested to send their names, with ten copies of such
testimonials, if any, as they may think fit, to the

Vice-Chancellor on or before Monday, December 15,

1913-
,Mr. N. Cunliffe has been appointed to the office of

assistant to the superintendent of the museum of

zoology for one year as from October i, 1913.

The Walsingham medal for 1913 has been awarded
to .Mr. F. Kidd, for his essay entitled, "On the Action

of Carbon Dioxide in the 'Moist Seed in Maturing,
Resting, and Germinating Conditions."

Mr. H. S. Jones, formerly foundation scholar, Isaac

Newton student 1912, Smith's prizeman 1913, has been

elected to a fellowship at Jesus College.

London.—Dr. W. T. Gordon has been appointed

lecturer and head of the geological department at

King's College, in succession to Dr. T. F. Sibly,

appointed professor of geology at the University of

South Wales, Cardiff. Dr. Gordon has been lecturer

in palaeontology and assistant in geology at the Uni-

versity of Edinburgh since 19 10, and has made exten-

sive researches in palaeobotany, and some investiga-

tions in stratigraphical geology.

M.ANCHESTER.

—

A Very interesting and pleasant

ceremony was held in the University on Thursday,
November 27, when the portrait of Prof. Horace
Lamb, F.R.S., was presented by subscribers to the

University to be hung in the Whitworth Hall. Prof.

Lamb has filled the chair of mathematics in the Uni-
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versity of Manchester since 1885, or a period of twenty-

eight years, and is now senior professor. An unusual
feature of interest lay in the fact that the portrait of

Prof. Lamb was painted by his son, Mr. Henn,' Lamb,
a rising young artist. The gathering was well attended

by the friends and colleagues of Prof. Lamb, and the

presentation of the portrait was made by Prof. Tout
and Prof. Rutherford on behalf of the subscribers.

Reference was made to the remarkable success of

Prof. Lamb as a teacher of mathematics, and to the

importance of his original contributions to mathe-
matical physics. The portrait was accepted on behalf

of the University bv Sir Frank Forbes Adam, the

chairman of the council, and very appreciative refer-

ences were made by Prof. Weiss, the Vice-Chancellor,

and by all the speakers, to the esteem and affection

in which Prof. Lamb is held by all his friends and
colleagues. Letters were read from Dr. Schuster, Sir

Joseph Larmor, the Vice-Chancellor of Leeds, and
others, who were unable to be present at the presenta-

tion, in which they expressed their warm aopreciation

of the services of Prof. Lamb to the University and
10 science as a teacher and original investigator. The
hope was expressed by all the speakers that Prof.

Lamb would long continue to carry on his work in

the University which he has served with so much
distinction.

Dr. G. Owen, lecturer and demonstrator in physics

at Liverpool University, has been appointed professor

of physics at Auckland University College, New
Zealand.

It is stated in Science that a gift of 870,000!. to the

Cornell Medical School has been officially announced.
The name of the donor is withheld, but he is believed

to be Colonel O. H. Payne, of New York City.

Sir Thom.-vs H. Elliott, K.C.B., Deputy Master
and Comptroller of the Royal Mint, will distribute

prizes and certificates at the Sir John Cass Technical
Institute, Aldgate, E.C., on Wednesday next, Decem-
ber 10, and will deliver an address. There will be an
• xhibition of students' work and apparatus in the

laboratories and workshops.

In the issue of Science for October 24, Prof.

F. C. Ferry, writing under the title, " Some Tables of

Student Hours of Instruction," gives some interesting

facts as to the amount of work done in various

American universities in the different faculties. By a
"student hour of instruction" is meant the taking
I'f a course of one hour a week by one student through
lie session. The tables included in the article show
hat in the order of the relative amount of work
done in science and mathematics certain of the

-American universities stand in the following order :

—

Leland Stanford Junior, Princeton, Cornell, Wis-
consin, Johns Hopkins, Dartmouth, Wesleyan,
Amherst, and Columbia. In general, the eastern

universities show a greater amount of work in the

foreign languages than the western, while the western
show much larger numbers in science.

In a note last week attention was directed to the

lieginning of the new buildings for the Massachusetts

Institute of Technology. We notice in Die Boston
Evening Transcript of November 8, a copy of which
has been received, that two of its large pages are

devoted to particulars and illustrations of the new
buildings. Our contemporary speaks with natural

pride of the part taken by old students of the institute

in making it possible to provide the new buildings.

The engineer, the architect, and many other experts

engaged upon the work of construction are
_
old

students, many of whom are giving their services.

To quote from the article:
—"Throughout the whole
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process the institute has been aided by its own best

product. For every portion men technically trained

in its own departments have come to its aid, and here

it should be understood these men are giving liberally

what would be exceedingly costly under ordinary com-

mercial rules." Since the fiftieth anniversary of the

founding of the institute, in .April, 191 1, 1,506,000?.

has been received in gifts, and a considerable part of

the money has come from old students.

An examination of the calendar for the current

session of the University College of North Wales

shows that the Court of Governors spares no pains

to keep in close touch with the special needs of the

areas from which it more particularly draws its

students. As typical of the arrangements made to

demonstrate the value of higher educational institu-

tions, it may be stated that the calendar points out

that an important new departure has been taken by

the authorities of the college in the appointment of

two "advisers," who will devote themselves to the

investigation of special problems affecting agricul-

ture, and the giving of scientific advice to farmers and

others who may refer to them questions for solution.

These appointments have been made possible by a

special grant made by the Board of Agriculture out

of a sum from the Development Fund which has been

placed at the disposal of the Board for this particular

purpose. In addition to the instruction given in the

college itself, a scheme of "out-college agricultural

instruction" has been organised, and is now being

carried out throughout the greater part of North

Wales. This scheme is maintained by means of

annual grants, amounting altogether to iiooL, which

are voted by the County Councils of Anglesey, Car-

narvonshire, Denbighshire, and Flintshire. It is in-

teresting to record that the total sum subscribed for

all purposes since the establishment of the college is

230,748?.

There is perhaps no more healthy and hopeful sign

of the increasing interest in education, whether

elementary, secondary, technological, or university,

than is to be found in the numerous conferences

which are held from time to time by associations of

teachers and administrators to discuss questions, not

only concerning the administration of education and
the relative responsibility of the central and local

authorities, but also the subjects most suitable to the

various grades of education and the best methods of

presenting them. Of these conferences that of the

annual congress of the Irish Technical Instruction

Association, the report of which has been recently

issued, deserves a high place having regard to the

interest of the subjects considered and the high quality

of the papers read. It is especially gratifying to note

that in Ireland, hitherto so much neglected as com-

!
pared with the rest of the United Kingdom, a vigorous

;
educational life has been awakened as a result of the

' efforts of enthusiasts like Sir Horace Plunkett, the

founder of the Irish Agricultural Organisation Society,

to whose zeal and intelligence is also due the estab-

i lishment of the Department of .Agriculture and Tech-

1
nical Instruction, which has done so much through

i
the enlightened and vigorous efforts of its chief

officials, Mr. T. P. Gill and Mr. G. Fletcher, to

develop technical education in Ireland. The proceed-

ings of this, the twelfth congress, held in May last,

under the presidency of Mr. F. C. Forth, the principal

! of the Belfast Technical Institute, extended over three

days, and was attended by representatives from all

parts of Ireland, including members of technical in-

struction committees, principals and teachers of tech-

nical schools, members of chambers of commerce,
and officials appointed by Government departments.

-Amongst the important papers read and discussed
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were :
—

" Citizenship and Technical Instruction " (a

subject almost entirely ignored in schemes of tech-

nical instruction), by Mr. T. P. Gill; "Apprenticeship
Classes," by Mr. B. O'Shaughnessy ; "Technical In-

struction : its Achievements and Possibilities," by the

Rev. Canon Arthur Ryan; and "Domestic Economy:
the Family Budget," by Mr. G. Fletcher. The
method of treatment and the importance of the sub-
jects considered give the report a high value, and
make it worthy of the serious attention of educationists

on this side of the Irish Sea.

SOCIETIES AND ACADEMIES.
London.

Royal Society, November 27.—Sir .\rchibald Geikie,
K.C.B., president, in the chair.—Prof. B. Hopkinson :

.\ method of measuring the pressure produced in the
detonation of high explosives or by the impact of
bullets. A steel shaft about i^ in. diameter and 4 ft.

long is suspended horizontally from strings so that
it can swing in a vertical plane as a ballistic pendulum.
At one end it carries an end-piece of the same diameter
and several inches long. The end-piece is held on by
magnetic attraction ; the surfaces of the joint are care-
fully faced. If a bullet be fired at the other end a
wave of pressure travels along the shaft, the length
of which represents the duration of the blow on the
scale I in. = 5x 10-" second approx. The wave passes
the joint without change and is reflected as a tension-
\\ave from the free end. If length of wave exceeds
twice that of end-piece, the tail of pressure-wave will

have passed the joint when the head of tension-wave
reaches it and the piece will fly off, having trapped
within it the whole momentum of the blow, leaving
the shaft at rest. By experimenting with different

lengths of end-piece and finding that which is just

long enough to stop the shaft, the duration of blow
can be determined. The end-piece is caught in a
ballistic pendulum and its momentum measured; thus,
knowing the time, the average pressure is determined.
-Applied to investigation of the blow given by a lead
bullet, the method gave results in close accord with
those expected on the assumption that the bullet be-
haves as though it were liquid, the measured duration
of blow being nearly that required by the bullet to

travel its own length. Measurements bv the same
method of pressures produced by detonation of a i-oz.

dry guncotton primer showed that, at a distance of

if in. from surface of cotton, the pressure is practicallv

all gone in 1/50,000 second, the average pressure
during that period being about 25 tons per sq. in., and
the maximum of the order of 45 tons per sq. in.

—

J. H. Jeans : Gravitational instability a.nd ihc nebular
hypothesis. The work of Maclaurin, Jacobi, Poincare,
and Darwin on rotating fluids has applied only to the
abstract case in which the mass is considered perfectly
incompressible and homogeneous. To estimate the
bearing of their results on astronomical problems, it

is important to know to what extent these results

remain valid for actual, compressible, heterogeneous
masses. The result of the present investigation is

summed up concisely by saying that the ideal mass
of incompressible fluid has been found to supplv a
-.urprisingly good model by which to studv the be-
haviour of the more complicated natural systems con-
sidered in astronomy.—B. A. Keen and A. W. Porter :

The diffraction of light by particles comparable with
the wave-length. A suspension of finely-divided sul-

phur, obtained by precipitation from a solution of
thiosulphate of soda by the addition of acid, ordinarily
diffracts an excess of blue light, so that a white source
of light seen through it looks red. One of the authors
discovered that if the particles be allowed to grow
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the red image gradually changes over in colour, be-
coming at one stage a deeo indigo blue, and aTter-

wards passing through various shades of green to
white. The present investigation was undertaken to

obtain quantitative information in regard to this

phenomenon.—Prof. R. J. Strutt : N'ote on the colour
of zircons, and its radio-active origin.—Prof. W. H.
Bragg : The influence of the constituents of the crystal

on the form of the spectrum in the X-ray spectrometer.
The energv of the pencil of X-rays which falls on the
crystal of the X-ray spectrometer is in part spent
within the crystal through absorption, which implies
the production of kathode and characteristic X-rays,
and in part is scattered, producing the reflected rav
when circumstances are favourable. It is found that
where there is much absorption there is little reflection.

The best reflectors are therefore those crystals of which
the absorption coefficients are smallest in comparison
with their weights or their scattering powers. For
this reason alone the diamond must be a very good
reflector.—W. L. Bragg : The analysis of crystals by
the X-rav spectrometer. By a quantitative comparison
of the intensities of the successive orders of reflection

by various crystal faces, it is shown that the X-ray
spectrometer can be made to give a very complete
analysis of the crystal structure. The structures par-

ticularly investigated in the paper are those of the

isomorphous sulphides, pyrites, and hauerite, and of

the series of compounds which compose the calcite

family of minerals. By a study of these last com-
pounds, it is concluded that the diffracting power of an
atom is proportional to its atomic weight.—Dr. T. H.
Havelock : Ship resistance : the wave-making proper-

ties of certain travelling pressure disturbances. The
paper contains a theoretical comparison of the wave-
making resistance associated with certain distributions

of surface pressure. Various inferences are drawn in

regard to variation of resistance with speed, and the

speeds at which typical interference effects occur. In

particular, types are examined which are similar in

general form to those associated with the motion of

ship models in recent work at the William Froudo tank
in the National Physical Laboratory.—Dr. R. A.
Houstoun ; The mathematical representation of a light

pulse. The object of this paper is to direct attention

to a new series of expressions representing the initial

form and dispersion of a light pulse. They have been
suggested by one of Kelvin's hydrodynamical papers,

and are derived from his instantaneous-plane-.source

.solution in the conduction of heat.

Zoological Society, November 11.—Dr. S. F. Harmer,
F.R.S., in the chair.—Dr. W. T. Caiman: Fresh-

water Decapod Crustacea (families Potamonidae and
Palaemonidcc) collected in Madagascar by the Hon.
Paul A. Methuen. One new species of Potamon and
five varietal forms of P. madagascariciisc were de-

scribed. It is suggested that the river-crabs of Mada-
gascar may have had an autochthonous origin from
some form resembling P. niadagascarioise. No clear

affinities can be traced with the Potamonidae of Africa

or of Peninsular India, but it is pointed out that in

the present state of knowledge the river-crabs appear
to be a hazardous subject for zoogeographical specula-

tion.—G. A. Boulenger : A collection of reptiles and
Batrachians made by Dr. Spurrell, in the Colombian
Choco. The series of specimens was of great interest,

and contained several new species.-—C. Tate Regan :

A revision of the Cyprinodont fishes of the subfamily
Poeciliinae. A number of new genera were defined

and several new species were described ; the structure

of the intromittent organ was found to be of great

svstematic importance.—Prof. W. N. Parker : Investi-

gations on a growth of SpongiUa lacusiris in the

Cardiff Waterworks svstem. The author described
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the methods adopted to eradicate the sponge from the

infected areas.—Prof. J. Playfair McMurrich : Two
new species of Actinians from tlie coast of British

Columbia. These specimens probably represented

stages of a single species, and belonged to a group
hitherto not recorded from the west coast of America.

P.\RIS.

Academy of Sciences, November 24.—M. F. Guyon
in the chair.—.A. Haller : The alkylation of thujone
and I'sothujone by means of sodium amide. An
account of the preparation of dimethyl-, diallyl-, and
triallylthujone, and of dimethyli'iothujone and allyl-

isothujone.—A. Muntz and H.' Gaudechon : Contribu-
tion to the study of clays. Experiments on the sedi-

mentation of clays under the action of gravity alone,

or the combined action of gravity and an electric field.

—Edmond Perrier : The international protection of

nature. On the initiative of M. Paul Sarrasin and
the Swiss Government a conference was held at Berne
at which it was decided to form a permanent com-
mission to deal with the ijuestion of the preservation
of rare animals and birds.—.\. Verschaffel ; Remarks
on the communication of A. Claude and L. Drien-
court concerning a new impersonal coincidence micro-
meter.—A. Guntz and .\. X. Guntz, Jr. : The hydrates
of silver fluoride. Details of the conditions necessary
for the isolation of the three hydrates, AgF,4H,0,
AgF,2H„0, and .AgF.H.O.—A. Calmetfe and "V.
Grysez : Experimental demonstration of the existence

of a generalised U'mphatic stage, preceding localisa-

tions, in tuberculous infections. It is shown that no
local lesion is produced at the point of penetration of

the bacillus.—Michel Petrovitch ; The minimum
modulus of an analytical function along a circum-
ference.—G. Kcenigs : Doubly decomposable move-
ments and surfaces which are the seat of two families
of equal curves.—R. Fortrat : Groups of real and
apparent lines in band spectra.—L. Margaillan : The
neutralisation of chromic acid. The neutralisation of

chromic acid has been studied by means of the
hydrogen electrode. The curve of electromotive force
shows two points of inflection corresponding to the
change of colour of methyl orange and phenolphthalein
respectively.—Lucien Daniel : A new graft hvbrid.

—

Robert Douin : The arrangements for the absorption
of water in the female capitule and male disc of the
Marchnntiaceae.—.A. Guilliermond : New cytological

researches on the formation of anthocyanic pigments.
These pigments and the colourless phenolic com-
pounds are always the product of the activity of the
mitochondria.—Raoul Combes : The experimental pro-
duction of an anthocyanine identical w-ith that formed
in red leaves in autumn, starting with a compound
extracted from green leaves. The red compound was
shown to be identical with the colouring matter
extracted from red leaves. Contrary to the views cur-

rently held, it is a reduction, and not an oxidation
product.—P. Nottin : The influence of mercury on
alcoholic fermentation.—F. Bordas : The transmission
of typhoid fever by the air. Remarks confirming the
conclusions drawn in a recent paper by A. Trillat and
M. Fouassier.—Ch. Nicolle and L. Blaizot : Stable and
atoxic antigonococcus vaccines.—MM. Variot and
Lavialle : The effects of sweetened milk in the treat-

ment of dyspeptics with gastric intolerance. The
special eupeptic properties of sweetened milk appear
to be entirely due to the high proportion of cane
sugar.—J. Bergonie : Posology in physiotherapy.—Ch.
Gravier : Some results of the second French .\ntarctic

Expedition : .\lcyonaria.—R. Anthony and L. Gain :

The development of pterylosis in the penguin.—M.
Faure-Fremiet : Erythropsis agilis.—J. Wolff : The
influence of iron in the development of barley and
the specific nature of its action. Neither nickel nor
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chromium can replace iron in the development of

barley.—Em. Bourquelot and M. Bridel : The bio-

chemical synthesis of the glucosides of polyvalent

alcohols : the o-glucosides of glycerol and glycol.

—

.\rthur L. Day and E. S. Shepherd : Conclusions to be

drawn from the analysis of the gases from the crater

of Kilauea. The gases are undergoing chemical inter-

action as they rise in the crater, with marked develop-

ment of heat' Water vapour is present in large quan-

tity, and chlorine in a negligible proportion only. The
nitrogen collected contained no argon.—Remarks by

A. Lacroix and -A. Gautier on the preceding paper.

—

Ph. Glangeaud : The characteristics of the spring

waters in the volcanic formations of Auvergne.—Ph.

Negris : The discovery of the Eocene above the

Cristallophyllian of the Cyclades and the genesis of

the Cristallophyllian facies in Greece.—G. Valsan :

The evolution of the Roumanian plain between the

rivers Olt and .\rges.
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ROYAL INSTITUTION OF
GREAT BRITAIN.

ALBEMARLE STREET, PICCADILLY, \V.

LECTURE ARRANGEMENTS BEFORE EASTER, 1914.

Cbristmas Xccturcs.
EIGHTY-EIGHTH COURSE (ADAPTED TO A JUVENILE

A UDITOR K). (Hl'tsttaUd).

Professor H. H. Turnf.r, F.R.S.—Course of Six Lectures on "A
VovAGK IN Space : The Starting Point-Our Earth; The Start
THROUGH THE AlR ; JOURNEVING BV TEIESCOrE \ VlSITS TO THE
Moon and Planets ; Our Sun ; The Stars." On December 1^ (Satur-

day), December 30 (Tuesday), January 1 (Thursday), January 3 (Saturday),

January 6 (Tuesday), January 8 (Thursday), at Three o'clock.

COURSES OF LECTURES.
Professor William Bateson, F.R.S.—Six Lectures on " Animals and

Plants unhkr Domestication.." On Tuesdays, January 20, 27, Feb-
ruary 3. 10, 17. 24, at Three o'clocl<.

Professor Sir John H. Bilks. M.Inst.C.E. Three Lectures on
" Mouern Ships." On Tuesdays, March 3, 10, 17, at Three o'clock.

Arthur H. Smith, Esq., F.S.A Two Lectures on " Landscape and
Natural Oriects in Classical Art." On Tuesdays, March 24, 31, at

Three o'clock.'

William McDougall, Esq., F.R.S. Two Lectures on " The Mind
OF Savage Man" (Illustrated by the Pagan Tribes of Borneo). On
Thursdays, January 22, 29, r4t Three o'clock.

Professor Sir Thomas H. Holland, K.C.LE., F.R.S. Two Lectures

on "Types AND Causes of Earth Crust Folds." On Thursdays,
February 5, 12, at Three o'clock.

Professor I. Gollancz, F.B.A. Two Lectures on " Hamlet in Legend
AND Drama." On Thursdays, February 19, 26, at Three o'clock.

Professor C. T. Jenkin, M.Inst.C.E. Three Leclures on " Heat and
Cold." On Thursdays, March 5, 12, 19, at Three o'clock.

Caleb Williams Sai.f.ehv. Esq., M.D. Two Lectures on "The Pro-
gress OF Eugenics." On 'I'hursdays, March 26, April 2, at Three o'clock^

Professor Frederick Corder. Three Lectures on "Neglected
Musical Composers" (with Musical Illustrations). On Saturdays,

January 24, 31, Febiuary 7, at Three o'clock.

John Allen Harkkr, Esq , F. R.S.—Two Lectures on '• The Electric
Emissivitv OF Matter "(wiih Experin^ental Illustrations). On Satur-

days, February 14, 21, at Three o'clock.

Professor Sir J. J. Thomson, O. M., F.R.S- Six Lectures on " Recent
Discoveries in Physical Science " On Saturdays. February 28, March
7, 14, 21, 28, April 4, at Three o'clock.

Subscription (to Non-Members) to all Courses of Lectures, Two Guineas.
Subscription to a Single Course of Lectures, One Guinea, or Half-a-Guinea.
Tickets issued daily at the Office of the Institution, or sent by post on
receipt of Cheque or Post-Office Order.

The Friday Evening Meetings will begin on January 23, at 9 p.m.,

when Professor Sir James Dewar will give a Discourse on The Coming
OF Age OF THE "Vacuu.m Flask." Succeeding Discourses will probably
be given by Mr. H. Wickkam Stfed, Dr. H. S, Hele-Shaw, Professor

J. Norman Collie, Professor Arthur Keith, Professor W. A. Bone,
The Rev. Canon J. O. Hannav, (" George Birmingham "), Sir Walter
R. Lawrence, Bart., 1 lie Right Hon. Lord Ravleigh, O.M., Professor

J. A. Fleming, Professor Sir J. J. Thomson, O.M., and other gentlemen.

Members are entitled to attend :

All Lectures delivered in the Institution.

Friday Evening Meetings and Discourses.
Libraries and Reading Rooms.
Their Families are admitted to the Lectures at a reduced charge.

Persons desirous of becoming Members can obtain a Prospectus and
further information at the Office of the Institution, =1 Albemaile Street, W.

IMPERIAL^
COLLEGE
OF SCIE>rCE AND TECHNOLOGY

SOUTH KENSINGTON, LONDON, S.W.

The following Special Courses of Advanced Lectures will be given,

commencing in January next :

—

Subject— Condttctcd by—
Tt, D .u I « f Di *

/Prof. V. H. Blackman, M.A., Sc.D.,The Pathology of Plants^ F L S F R S
Cytology - ) Prof. H. Maxwell Lefrov, M.A.,
Advanced Entomology/ F.L.S.

For further particnl-ars of these and other Courses to follow application

should be made to the Registrar.

THE SIR JOHN CASS TECHNICAL INSTITUTE,
Jewry Street, Aldgate, E.C.

The following Special Conr-es of lnstr..rtion in

FUEL AND POWER.
will be given during ihp I em a «i ^uminer Terms, 1Q14 :

—
ELECTRICAL SUPPLY AND CONTROL.

By Douglas Hetts, A.M.I.EE.
A Course of 5 Lectures, Monday evenings, 7 to 8 p.m., commencing

Monday, January 12, 1914.

THE TRANSMISSION OF POWER.
By H. B. Ransom, M Insi.C.E., M.Inst.Mech.E.

A Course of 5 Lectures, Monday evenings, 7 to 8 p.m., commencing
Monday, February 16, igij.

FUEL ANALYSIS.
By J. S. S. B»ame.

A Course of Laboratory Work, Wednesday evenings, 7 to 10 p.m.,
commencing Wednesf^ay. lanna'V 14. igi4.

TECHNICAL GAS ANALYSIS.
By Charles A. Keane, D.Sc. Ph.D., F.I.C.

A Course of Laboratory Work, Wednesday evenings, 7 to 10 p.m.,
commencing Wednesday, April 22, 1914.

Detailed Syllabus of the Courses may be had upon application at the
OfKce of the Instilnie, or by letter to the Principal.

THE SIR JOHN CASS TECHNICAL INSTITUTE,
lewry Street, AM^ale, E.C.

DEPARTMENT OF PHYSICS AND MATHEMATICS.
The following Special Courses of Instruction will be given during the

T.ent T-^rm, 1Q14 :—
THE CONSTRUCTION AND USES OF PHYSICAL INSTRUMENTS

IN THEIR APPLICATION TO PHYSICAL CHEMISTRY.
By F. J. HARLOW, B.Sc. A.R.C.S.

A Course of 10 Lectures with associated laboratory work, Friday even-
ings. 7 to 10 p.m., commencing Friday, January 16, 1014.
This Course \> arranged especially for th se who d<;sire to become ac-

quainted with the construction and uses of the instruments employed in
the study and applications of Physical Chemistry. Full opportunity will

be provided in the laboratory f.ir practice in the use of ibe instruments
dealt with in the leclu'es.

CONDUCTION IN GASES AND RADIO-ACTIVITY.
By R. S. Willows, M.A., D.Sc.

A Course of 10 Lectures, fully illustrated by experiments, Friday even-
ines. 7 to 8 p.m., commencing Friday, January i6, igM.
This Course is intended for those who have a good general knowledge of

Physics and who desire to become acquainted with the modern develop-
ments of this important branch of the subject.

Detailed Syllabus of the Courses may be had upon application at the
Office of the Institute, or by letter to th- Principal.

INTERNATIONAL INSTITUTE OF
AGRICULTURE.

lal Institute of Agriculture invites appli(

additional post on the English Scientific Staff of the Bureau of Agricul-
tural Intelligence and Plant Diseases. Salary L.i9o(4 800 lire) per annum
payable monthly. Second Class Fare. Vacation 40 days. Candidates
must have taken a good Agricultural degree and possess a thorough know-
ledge of French.

Selected cardidate to enter on his duties on January i, 1914, or as s>nn
as pos'iibte after that date.

Applications, accompanied by copies of testimonials, should be sent to

the Secretary General of the International Institute of Agriculture,
Rome.

THE SOUTH AFRICAN SCHOOL OF MINES
AND TECHNOLOGY, JOHANNESBURG.

WANTED, an ASSISTANT LECTURER FOR PHYSICS
DEPARTMENT. Commencing salary, (.^qo per annum. Engagement
one year certain ; thereafter three months' notice either side. Cd
duties JohannesbiifL; early March. Allowance for travelling expe

^37 \os. Half Salary during voyage out. Mostly day work, but !

evening class work. Applications and testimonials, which should be
in duplicate where possible, will be received until 24th Decemhe
Chalmers. Guthrie & Co, Ltd., q, Idol Lane, London, E.C H.
certificate will be essential if application is enteftained.

COUNTY BOROUGH OF SALFORD.
MUNICIPAL SECONDARY SCHOOL FOR BOYS.
APPLICATION.? INVITED for the APPOIN IMENT of HEAD-

MA.STER of thW School. Commencing salary .£350 per annum. Candid.ltes
must be graduates of a British University. Fuither particulars and form
of application may be obtained from the undersigned. Applications must
be received not later than the first post on the 15th instant.

OGILVIE DUTHIE, Director of Education.
Education Office, Salford,

December i, 191 3.

CAPABLE EXPERIMENTER RE-
QUIRED for the Research Laboratory of the scientific instrument
making factory uf Adam Hilger, Ltd. The applicint should have a
general knowledge of physics and fairly wide experience in research,

which experience should include some branch of radiation problems.
In addition to the above qualifications he should have a familiar
acquaintance with the usual laboratory and workshop arts, such as
simple glass blowing, &c.—Apply by letter to 75A Camden Road, N.W.
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rUE NEW PHYSICAL CHEMISTRY.
Physikalische Chemie der homogenen und hetero-

genen Gasreaktionen. By Dr. Karl Jellinek.

Pp. xiv-f844. (Leipzig: S. Hirzel, 1913.)

Price 30 marks.

THIS stout volume witnesses in a remarkable

manner to certain recent developments in

physical chemistry—developments which bid fair

to mark the opening of a period of fundamental
and fruitful research, comparable in importance
only with the years following- the enunciation of

the laws of solution and of electrolytic dissocia-

tion. We refer, of course, to the third principle

of thermodynamics due to Nernst, and to the

theory of energy quanta, first deduced by Planck
as an integral part of his radiation theory, and
then later applied with great success by Einstein,

Nernst, and Linde.nann to the development of a

theory of specific heats. The Nernst principle and
the Planck theory are closely connected by the

Boltzmann conception of entropy as a statistical

and probability magnitude, and the changes which
their introduction has already brought about in

physical chemistry can be well appreciated by
comparing Haber's " Thermodynamik technischer
Gasreaktionen" (published in 1905) with the
present book, which has been essentially written
from the point of view of these new theories. The
possibility of the prediction of the course and
extent of a chemical reaction from purely thermal
data, combined with a knowledge of certain
physical constants, is now well within reach.

Dr. Jellinek has not himself been directly con-
cerned in any of the advances with which he chiefly
deals. He is, however, favourably known both
as a former pupil of Nernst's, and as the author
of some recently published elaborate and excellent
physico-chemical investigations on hyposulphites.
And although this volume contains no original
"ork, it nevertheless deserves much praise as a
\ery good exposition of the subject with which
it deals.

\X& have, at the outset, a discussion of the first

and second laws of thermodynamics. Gaseous
equilibria are then carefully treated, using rever-
sible cycles, as well as entropy and the thermo-
dynamic potential functions. The Nernst theorem
IS introduced in connection with the indeterminate
constants occurring in the integrated form of the
reaction isochore equation, and also, again, in

( onnection with the entropy conception. A con-
sideration of entropy and the second law from the
statistical point of view follows. Then comes a
detailed treatment of the theory of radiation, cul-
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minating in a discussion of Planck's formula, and
of the properties of his oscillators and resonators.
The next very interesting section contains much

material previously unavailable in book form. It

expounds a theory of specific heats founded on the
assumption that molecules can be regarded as
oscillating systems of definite frequencies, similar
in properties to Planck's oscillators, and that their
energy content can only change by means of
definite energy quanta or units. The methods
(compressibility, melting point, abnormal dis-

persion, selective emission, absorption and reflec-

tion, photo-electric effect) by which these frequen-
cies can be determined are reviewed, and the ex-
cellent agreement between specific heats calculated
on this basis and the experimental values shown.
Other applications of the theory of quanta are
considered [e.g., that by Haber to the heat effect

of a chemical reaction), and the section closes with
an excellent discussion—in a sense the keystone
of the whole book—of the close connection be-
tween the Nernst theorem and the theory of
quanta. The name of Sackur is here prominent.
The author then deals with the experimental

side of the foregoing subjects. The technique of
radiation measurements (more particularly in the
infra-red region) is described, and we are given
reviews of the methods used for specific heat deter-
minations (several of them, e.g., the beautiful

explosion method of Pier, developed in Nernst's
laboratory) and for the investigation of gaseous
equilibria. The section dealing with the kinetics

of the subject is short, and, with the exception
of the reaction-velocity theories of Kriiger and of
Trautz, contains little new. Finally come two
brief but interesting sections dealing with the

electrochemistry and photochemistry of gas reac-

tions, in which the views and researches of
Kriiger, Haber, \\ arburg, Einstein, and others
find a place.

The book is written with great enthusiasm, and
the author is ob\iously well acquainted with the

literature of his subject. Everything is admirably
knit together and co-ordinated, and the latest

publications are noted and given their place in the

general sirhcme. The only criticism we feel in-

clined to make concerns, not the manner in which
the author has done his work, but the advisability

of doing it at all in the form he has chosen. His
voiunic contains material for at least four or five

books. Two of these have already been written

by Planck and one by Haber, whilst his most
interesting chapters deal with a subject at present
in a state of very rapid development—a subject,

moreo\er, on which we may perhaps shortly

expect an authoritative pronouncement from
Nernst himself. The author has further, from
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want of space, been sometimes compelled to omit

or skim over certain points in a very arbitrary

fashion, at the same time using material which

plainly interests him, but is less germane to

the matter in hand. This is distinctly a fault

in so all-comprehensive a book, and indicates that

a more modest programme would have been

better. There is no doubt, however, that he has

essentially succeeded in giving unity to the sub-

jects treated, and his volume, with the above quali-

fications, is strongly to be recommended. As to

the wisdom of the choice of his particular point of

view, there can be little doubt. Haber has been

credited with the remark that the basis of physical

chemistry in the future will be one part thermo-

dynamics and three parts theories of radiation and

quanta. And when one considers the manifold

ways in which these theories have already been

applied—to specific heats, photo-electric effect,

Rontgen rays, y-rays, radioactive changes, the

emission of free electrons during chemical changes,

thermoelectromotive force, electrical resistance,

tVc.—one will not feel inclined to dispute his pro-

phecy. The growing importance of atomic and
molecular mechanics in comparison with classical

thermodynamics is undoubtedly the outstanding

feature of physical chemistry at the present

moment.

VETERINARY PHYSIOLOGY.
A Manual of Veterinary Physiology _ Fourth edi-

tion. By Major-General F. Smith, C.B., C.M.G.
Pp. xii+808; 259 illustrations. (London:
Baillifere, Tindall and Cox, 1912.) Price 18.S.

net.

AS pointed out by the author, this work is

essentially a veterinary, and not a compara-
tive, physiology, and an endeavour has been made
to render it of service, not only to the student of

theoretical veterinary physiology, but also to the

clinician. Throughout the book the author has

taken every opportunity of pointing out the clinical

application of various physiological facts, and
further indicating how various pathological con-

ditions are purely derangements of physiological

conditions.

The work as a whole is excellent, and this

edition must rank as the standard text-book on
the subject in English. If any sections of the

book .stand out from the others, they are probably

those on "locomotion" and on "the foot." The
chapter on the former is really a masterly exposi-

tion of the subject ; all paces are carefully con-

sidered, and the text is made very easy to follow

by means of several series of excellent notations.

There is also a very interesting discussion on the
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influence of age on the capacity for work, and
attention is directed to the apparent considerable

difference between man and -the horse in this

respect.

There are some features, however, which call

for criticism. On referring to the paragraph on

blood platelets, the author says :
" It is probable

they are distinct elements." Other authorities,

however, do not agree with this view. Buck-
master and others going so far as to state that

there are no blood platelets in circulating blood.

The question is dismissed too shortly in one small

paragraph. On p. 152 the author refers to

"broken-wind" in horses, and after admitting

that the condition is one in which the lungs lose

their power of elastic recoil, he states that " one

of the fundamental errors in veterinary pathology

is to attribute this condition to emphysema or

asthma." Here we join issue with the author,

and while agreeing that the condition is not

asthma, would point out to him that a suitably

prepared section of the lung of a broken-winded

horse shows quite clearly that the loss of elastic

recoil in a chronic case is due to the rupture of the

vesicular walls, and is, in fact, "chronic vesicular

emphysema."
A list of coyrigenda has been inserted at the

front of the book, but one mis-spelt word has been

overlooked on p. 192, " attendi/ig " appearing for

" attending." There is also an exhaustive index

and a list of authorities quoted in the text. The
printing and binding and general make-up of the

book are in Messrs. Baillifere's usual good style.

POPULAR ASTRONOMY,
.istronomy. By G. F. Chambers. Pp. xxiv

+

335 + cxxxv plates. (London : Hutchinson and

Co., n.d.) Price 55. net.

Daytime and Evening Exercises in Astronomy.

For Schools and Colleges. By Dr. Sarah F.

Whiting. Pp. XV + 104. (Boston and London :

Ginn and Co., n.d.) Price 35. 6d.

The Ways of the Planets. By M. E. Martin.

Pp. V + 273 + vi plates. (New York and London :

Harper and Brothers, 1912.) Price 55. net.

(i) TN this volume Mr. Chambers has aimed at

X giving the man of ordinary education

—

too often, alas, deficient of any precise ideas re-

garding the fundamental truths of the oldest of

the sciences—a clear and simple insight into the

astronomy of to-day ; and he has accomplished his

part of the task with characteristic success.

Abstruse problems are not sprung upon the young

astronomer, nor are they obviously evaded, but

at all times is he encouraged to observe phenomena

for himself, and thereby to grasp more thoroughly
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the lucid explanations. Sun, moon, and planets;

tides, time, and eclipses ; meteors and comets,

and then the constellations, stars, and nebulae,

with their spectroscopic characteristics, are all

dealt with in turn. Nor is the practically-minded

neophyte neglected, for he will find some useful

hints as to how to obtain and house his instru-

ment, with some idea of the probable cost, based
on actual accomplishments. The beginner should

find little to confuse, and much that will enlighten

him, although in the very brief surv'ey of astro-

spectroscopy he may wonder what such terms as
" minimum-deviation "

(p. 303) mean, and it is to

be hoped that he will proceed to make further in-

quiries into this most fascinating branch of the

subject. The book is very well and profusely

illustrated, some of the plates being in colour, and
can be recommended as an excellent work for the

serious beginner. In the copy under review the

transposition of the top line on p. 24 to the top

of p. 25 makes the text much simpler.

(2) While Mr. Chambers aims at curing ignor-

ance, Dr. Whitin;^ seeks to prevent it, and to this

end has compiled a set of educative, practical

exercises in astronomy. The general aim of the

author has been to formulate a set of exercises,

e.g., the use of globes, plate-measuring, spectrum
observing and plotting, the plotting of epheme-
rides, sunspot numbers, &:c., such as could be

performed in day-classes independently of local

weather conditions. In the hands of an enthu-

siastic and imaginative teacher we can conceive
that the book would be extremely useful, but we
fear that in the hands of the ordinary student
the exercises might easily tend to become more
automatic than is desirable. Such an aim neces-

sarily restricts the scope of the work it is possible

to do, but in places, for example, in the exercise

on spectroscopic work, we feel that the author
has missed many opportunities where actual

manipulation on the part of the student would add
exceedingly to the interest and the educative in-

fluence of the work. Our experience with students

is that the reduction of a spectrum taken by them-
selves is likely to awake far wider interests than
is the copying, even in colour, of a chart from
some text-book. The mere statement of "prin-
ciples " relating to such matters as velocity- and
pressure-shifts, and the action of a magnetic field

on radiations, savours of "cram," and should,

we think, find no place in such a book.

(3) This is a charming book, telling the novice

all that it is necessary for him to know, first about
the planets in general and then in particular, and
telling him in such language that he should never
have to pause for a single definition or explanation
that is not in the text. For each planet the
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family features are compared or contrasted, the

physical condition explained, with the points

where definite explanation is not yet forthcoming
set out in clear and moderate language, and the

ephemeris for a number of the coming years is

very carefully interpreted; thus we find that on

August 5, 1914, Mercury will be at western

elongation, and "favourable for viewing," while

we shall have " splendidly brilliant oppositions
"

of Mars in July, 1939, and early October, 1941,

respectively. The author makes one feel at

home with the planets by giving a very full intro-

duction to ever}' member of the solar family, and
where figures are necessary, she robs them of all

their awe by her familiar and easily-employed

standards, leaving the reader of ordinary intel-

ligence with a very fair idea of their significance.

There is some repetition of facts in the book, but

the forms in which they are stated are ever new
and always interesting. Such a book, for its

fund of information, its ease of comprehension,

and its delightful style, should be found in every

school library and (astronomically) youthful circle.

William E. Rolston.

OUR BOOKSHELF.
Flies ill Relation to Disease. Non-Blonds ucking

Flies. By Dr. G. S. Graham-Smith. Pp. xiv +
292 + xxiv plates. (Cambridge : University

Press, 1913.) Price 105. 6d. net.

This is just the book for students who either are,

or are to be, occupied with questions of public

health; it is careful, well-digested, precise, and
clear. Dr. Graham-Smith has practical know-
ledge of the things that he writes about, having

already published numerous experiments on the

transmission of bacteria by flies. His book is

freely illustrated by excellent plates and text-

figures by Mr. Edwin Wilson.
The evidence which convicts the common house-

fly of causing heavy mortality in military camps
seems to be complete ; the same insect is also

strongly suspected of being a chief agent in

spreading typhoid, summer-diarrhoea, and other

infectious diseases of cities. Visible proofs are

here given that house-flies deposit vomit or faeces

wherever they settle, and this of Itself shows how
dangerous they may be when any disease pro-

pagated by microbes is prevalent. It is to be

hoped that the disgust which chapter vii. , on the

habits of flies, is sure to excite may rouse our

sanitary authorities to root-out the breeding-places

of the "busy, curious, thirsty fly," which is at

present treated with far too much indulgence. Dr.

Graham-Smith's facts, handled by a newspaper
writer not unversed in biological studies, might
furnish telling articles, such as rendered good ser-

vice in the campaign against malarial insect-

infection, and in America {not as yet in England)
against bacterial insect-infection as well. We
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liope to see them deeply impressed on the public

mind.
The instructive descriptions before us are accom-

panied by excellent figures ; nevertheless we have

a suggestion to make about the determination of

the house-Hies. Dr. Graham-Smith has eighteen

species of house-frequenting Diptera to deal with

(p. 15). Most of them present no serious diffi-

culty, but students unpractised in entomology will

find a few hard to distinguish. Would it not be

well to lighten their labours by a discrimination-

table, which would concentrate attention upon the

decisive characters? A single character (e.g. the

tubercle on the middle tibia of Fannia scaJaris), is

sometimes a certain mark of the species. Or the

really decisive characters might be italicised. The
student should afterwards compare his Hy with

the description in every point ; identification is

not the only purpose of descriptions.

Xon-piercim; strikes us as a neater phrase than
iion-bloodsucking.

The Ideals and Organisation of a Medical Society.

By Dr. J. B. Hurry. Pp. 51. (London: J.

and A. Churchill, igi.v) Price 2.?. net.

The name of Reading, at the present moment,
is mostly associated with political excitement;
but Reading has many interests, and, among
tliem, it is the home of one of the best of all the

provincial medical societies. Dr. Hurry has done
well to write an account of the work, purposes,
and constitution of a medical society. He is a
good friend to Reading ; he loves its history, its

old buildings ; he has made many gifts to the
town ; he has been, for years, its chief chronicler

;

and the Reading Pathological Society is an
example of all that a medical society ought to be.

Indeed, a good medical society is a very great
help to a town. It raises the level of things ; it

promotes the spirit of science ; it ensures the
elhciency of the town's hospital; it is a bond of
I'nion among practitioners; it adds dignity, dis-
tinction, and modernity to their art, and friend-
ship and ambition. The interchange of know-
ledge, the comparison of experiences, the criti-

cism, the honourable competition, all tend to
achievement. Of course, there are difficulties

;

the hard-worked doctor cannot easily find time
to attend meetings or to prepare papers. Waste
of time, repetition, overlapping of subjects, are
to be avoided, but are not always easy of avoid-
ance. But a good medical society, such as the
Reading Pathological Society, is an excellent help
to men in practice, and to the town in which they
practise.

.1 Day ill the Moon. By the .Abbe Th. Moreux.
Pp. viii+199. (London: Hutchinson and Co.,
1913.) Price 3.?. 6d. net.

In these pages the Abbe Moreux chats on the
moon and all that is related to it, and the reader
will find not only that the matter is displayed in
a very readable form, but that he will have learnt
numerous facts, and have had a very instructive
lesson, by the time he has finished the volume. A
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day in the moon refers actually to a lunar day, and.

the reader is transported to the moon and treated

as if he were an inhabitant of that body. The
author in this way introduces hihi to the mountaia
ranges and craters, and other conspicuous high
and low lands which are brought into view as the

solar rays illuminate them. Here and there are

brought in incidentally interesting side issues»

such as the probable use of lenses before ever
Galileo or the inventor, a certain Dutchman, came
to re-invent and use them. Bringing the reader
back to earth again, he introduces him to such
themes as the tides, possible weather changes due
to the moon, action of the moon on vegetation and
organic life, and on men and animals, and finally

concludes with a list of objects shown on a map of

the moon, those to be studied on each day of a

lunation, and the lunar elements. Numerous illus-

trations from photographs and the author's draw-
ings accompany the text. The translator has done
his work well, and has, in the form of footnotes,

made many statements more clear to British

readers, such as when references were made to the

metric system of measurements, and to distances

between French towns.

Recent Physical Research. An Account of some
Recent Contributions to Experimental Physics.

By D. Owen. Pp. iii-l- 156. (London: Thc-

Electrician Printing and Publishing Co., Ltd.,

n.d.) Price 3.?. 6d. net.

A PUBLICATION dealing with some of the most
important recent developments of physics is sure

to be of use if written with sufficient knowledge
and a pleasing style. This book has both those
advantages. The subjects include positive rays

(with Thomson's new method of chemical

analysis), the magnetic work of Curie, \\'elss,

and Heusler, new theories of the aurora (Stormcr
and Birkeland), Brownian movements (Kinstein

and Perrin), the pressure of light, the narrowing
gap between the longest heat-waves and the

shortest electromagnetic waves (Rubens, Lebedef),

and the application of the electron theory to

metallic conduction. The b'ocks are particularly

good. One could wish for rather fuller refer-

ences, and for a fuller treatment of the r^odern

radiation problem (on p. 106 Planck's and W'ien's

formultc are presented without directing attention

to the importance of the "action constant "). But
in view of the limited space at the author's dis-

posal, a large amount of new information is

attractively displayed.

Lip-reading : Principles and Practice. A Hand-
book for Teachers and for Self-instruction. By
Edward B. Nitchie. Pp. xiv-r324. (London:
Methuen and Co., Ltd., n.d.) Price 5.?. net.

Thk hard-of-hearing will be able to study lip-

reading from this book without the aid of a

teacher, if such a course is found necessary. The
book is arranged also for use, under a teacher's

guidance, by the semi-mute and the congenitally

deaf who have acquired speech and language.
The first part of the book is explanatory and direc-

tive, and the second gives exercises for practice.
I
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

The Structure of the Atom.

In a letter to this journal last week, Mr. Soddy has
discussed the bearing of my theory of the nucleus
atom on radio-active phenomena, and seems to be
under the impression that I hold the view that the

nucleus must consist entirely of positive electricity.

As a matter of fact, I have not discussed in any
detail the question of the constitution of the nucleus
beyond the statement that it must have a resultant

positive charge. There appears to me no doubt that

the a particle does arise from the nucleus, and I have
thought for some time that the evidence points to the
conclusion that the /3 particle has a similar origin. This
point has been discussed in some detail in a recent paper
by Bohr (Phil. Mag., September, 1913). The strongest
evidence in support of this view is, to my mind, (i)

that the B ray, like the a ray, transformations are
independent of physical and chemical conditions, and
(2) that the energy emitted in the form of ;8 and
7 rays by the transformation of an atom of radium
C is much greater than could be expected to be
stored up in the external electronic system. At the

same time, I think it very likely that a considerable
fraction of the j3 rays which are expelled from radio-
active substances arise from the external electrons.

This, however, is probably a secondary effect result-

ing from the primary expulsion of a 3 particle from
the nucleus.

The original suggestion of van der Brock that
the charge on the nucleus is equal to the atomic
number and not to half the atomic weight seems to
me very promising. This idea has already been used
by Bohr in his theory of the constitution of atoms.
The strongest and most convincing evidence in sup-
port of this hypothesis will be found in a paper by
Moseley in the Philosophical Magazine of this
month. He there shows that the frequency of the
X radiations from a number of elements can be
simply explained if the number of unit charges on
the nucleus is equal to the atomic number. It would
appear that the charge on the nucleus is the funda-
mental constant which determines the physical and
chemical properties of the atom, while the atomic
weight, although it approximately follows the order
of the nucleus charge, is probably a complicated
function of the latter depending on the detailed
structure of the nucleus. E. Rutherford.

Manchester, December 6, 19 13.

The Reflection of X-Rays.

In view of the great interest of Prof. Bragg's and
Messrs. Moseley and Darwin's researches on the dis-
tribution of the intensity of the primary radiation from
X-ray tubes, it may be of interest to describe an
.iltirnate method which I have found very convenient
(Ciunptes rendus, November 17, 1913).

-As we know, the wave-length of the reflected ray
is defined by the equation n\ = 2dsine, where n is a
whole number, d the distance of two parallel planes,
and f the glancing angle. If one mounts a crystal
with one face in the axis of an instrument that turns
slowly and regularly, such as, for instance, a register-
ing barometer, th" angle changes gradually and con-
tinuouslv.

If, therefore, one lets a pencil of X-rays, emerging
from a slit, be reflected from this face on to a photo-
graphic plate, one finds the true spectrum of the

X-rays on the plate, supposing intensity of the primary
beam to have remained constant. (This can be tested

by moving another plate slowly before the primary
beam during the exposure.)

The spectra thus obtained are exactly analogous to

those obtained with a diffraction grating, and remind
one strongly of the usual visual spectra containing

continuous parts, bands, and lines.

So far I have only identified the doublet, 11° 17' and
11° 38', described by Messrs. Moseley and Darwin.
The spectra contain also a number of bright lines

about two octaves shorter than these, and the continuous
spectrum is contained within about the same limits.

These numbers may be used in the interpretations of

diffraction Rontgen patterns, as they were obtained
with lubes of the same hardness as those used for

producing these latter.

The arrangement described above enables us to dis-

tinguish easily the spectra of different orders, as the

interposition of an absorbing layer cuts out the soft

rays, but does not weaken appreciably the hard rays

of the second and higher orders.

It is convenient also for absorption experiments;
thus a piece of platinum foil of 0-2 mm. thickness

showed transparent bands. The exact measurements
will be published shortly, as well as the result of

some experiments 1 am engaged upon at present upon
the effect of changing the temperature of the crystal.

Maurice de Brogue.
29, Rue Chateaubriand, Paris, December i.
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-As W. L. Bragg first showed, when a beam of soft

X-ravs is incident on a cleavage plane of mica, a

well-defined proportion of the beam suffers a reflection

strictly in accordance with optical laws. In addition

to this generally reflected beam, Bragg has shown
that for certain angles of incidence, there occurs a

kind of selective reflection due to reinforcement be-

tween beams incident at these angles on successive

parallel layers of atoms.
Experiments I am completing seem to show that a

generally reflected beam of rays on incidence at a
second cr\stal surface again suffers optical reflection;

but the degree of reflection is dependent on the
' orientation of this second reflector relative to the first.

j
The method is a photographic one. The second

j

reflector is mounted on a suitably adapted goniometer,

I

and the photographic plate is mounted immediately
behind the crystal. The beam is a pencil 1-5 mm.
in diameter. When the two reflectors are parallel

the impression on the plate, due to the two reflections,

I

is clear. But as the second reflector is rotated about
1 an axis given by the reflected beam from the first and
fixed reflector, the optically reflected radiation from the

second reflector—other conditions remaining constant

—

diminishes very appreciably. .\s the angle between
the reflectors is increased from 0° to 90°, the impres-

sion recorded on the photographic plate diminishes in

intensity. For an angle of 20° it is still clear ; for

angles in the neighbourhood of 50° it is not always
detectable ; and for an angle of 90° it is very rarely

detectable in the first stages of developing, and is

then so faint that it never appears on the finished

print.

These results, then, would show that the generally

reflected beam of X-rays is appreciably polarised in a

way exactly analogous to that of ordinary light.

Owing to the rapidity with which the intensity of

the generally reflected beam falls off with the angle
of incidence of the primary beam, it has not been

I possible to work with any definiteness with angles of
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incidence greater than about 78°, and this is unfor-

tunately a considerably larger angle tlian the probable
polarising angle. Experiments with incidence in the

neighbourhood of 45° should prove peculiarly decisive,

for whereas ordinary light cannot as a rule be com-
pletely polarised by reflection, the reflection of X-rays,
which occurs at planes of atoms, is independent of

any contamination of tlie exposed crystal surface, and
polarisation, once established, should prove complete
for radiation reflected at the polarising angle. The
selectively reflected X-rays seem to show the same
effects as does the generally reflected beam. Selec-

tively reflected radiation is always detectable after

the second reflection, but this seoms due to the selec-

tively reflected radiation produced at the second
reflector by the unpolarised portion of the beam gener-
ally reflected at the first reflector.

The application of a theory of polarisation to

explain the above results is interestingly supported
by the fact that in the case of two reflections by
parallel reflectors, the proportion of X-rays reflected

at the second reflector is invariably greater than the
proportion of rays reflected at the first ; that is, the
ratio of reflected radiation to incident radiation at the
second reflector is always greater than the same ratio

at the first reflector. This might be expected if vibra-
tions perpendicular to the plane of incidence are to be
reflected to a greater extent than those in the plane
of incidence. The proportion of such vibrations is

larger in the beam incident on the "second reflector

than in the original beam, and a greater proportion
of radiation would be reflected at the second reflector

than could be at the first. For the case of parallel

reflectors and incidence of a primary beam on the
first at the polarising angle, the reflection at the
second should be complete. E. Jacot.
South African College, Cape Town,

November 14.

Residual lonisation in Gases.

From observations made by Simpson and Wright,
the writer, and others, it is now known that the
ionisation in air confined in airtight clean zinc vessels
is about 8 or 9 ions per c.c. per second when the
observations are made on land where the soil contains
only such minute traces of radio-active substances as
are found in ordinary clays or loams.
On the other hand, when the observations are

made on the ocean or on the surface of large bodies
of water, such as Lake Ontario, the ionisation in the
same air confined in the manner indicated above drops
to about 4 ions per c.c. per second. This reduction
in the number of ions per c.c. per second has been
shown to be due to the absorption of the earth's
penetrating radiation by the water of the ocean and
by that of the lakes.

On a recent voyage from England to Canada, I

thought it would be interesting to see what the drop
in the ionisation would be when the air in a zinc
vessel was replaced by hydrogen. The observations
were made on the ss. Meganfic, a vessel of about
14,000 tons burden. On this boat the ionisation in
air confined in a Wulf electrometer made of zinc was
found to be 465 ions per c.c. per second, while in
hydrogen it was i-8 ions per c.c. per second. On
reaching Toronto the experiment was repeated in a
building which was free from any radio-active im-
purity, and in this case the ionisation in air was found
to be 8-8 ions per c.c. per second, while in hydrogen
it was 20 ions per c.c. per second.
The ionisation of the air on land was there-

fore 4-15 ions per c.c. per second more than it was
upon the steamship, while the ionisation in hvdrogen
on the land was only 02 ion per c.c. per second
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more than on the sea. From this it follows that the

ionisation produced in air by the penetrating radia-

tion at the surface of the earth at Toronto was about

twenty times as much as that prfiduced by the same
radiation in liydrogen.

Since the residual ionisation in hydrogen on the

ocean was nearly 40 per cent, of that in air, it is

evident that the residual ionisation in these two gases

could not have been due to a radiation of the type

of the earth's penetrating rays. Experiments should

therefore be directed to determining whether this

residual effect in gases is due to the action of an
easily absorbed radiation from the walls of the vessel

in which the gases are confined, or whether it has its

origin in a disruption of the molecules occurring either

spontaneously or through the agency of collisions.

J. C. McLennan.
The Physical Laboratory, University of Toronto,

November 13.

The Nile Flood of 1913.

For some years past the Meteorological Oftice of

the Egyptian Survey Department, under the direction

of Mr. J. I. Craig, has carried out researches on the

question of the possibility of forecasting the Nile flood,

and he has put forward the theory that the rain which
falls in Abyssinia comes from the South Atlantic (see

"England, Abyssinia, the South Atlantic: a Meteoro-
logical Triangle," Quarterly Journal Royal Meteoro-
logical Society, October).

I There is much evidence to support this, and cor-
' relations have been established between the flood,

I and pressure and wind velocity at St. Helena, and
pressure in South .America. So far the best pre-

I

diction which can be based on these correlations is for

j
the mean height of the Nile at Haifa, between July 16

I and August 15, that is, in normal years for the middle
of the rising stage. The probable error of a pre-

diction based on this is ±033 metre, whereas a
prediction which assumes that the river will be normal
in any given year would have a probable error of

±0-55 metre. This result is sufliciently encouraging
to make furtlier work promising, and the writer is

pursuing the investigation.

The flood of this year has been the lowest of which
there is authentic and complete record. Records of

the maximum and minimum of the flood as recorded
on the Roda Nilometer (Cairo) go back to very early

times, but naturally the early ones are less trustworthy
than those of more recent date. The following figures,

taken from "Egyptian Irrigation," by Sir William
Willcocks and Mr. J. L Craig, give the lowest
recorded floods in recent times :

—
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result of these it appears in the period July to October,

which is usually taken as the flood period, the dis-

charge of 1913 is between 50 and 60 per cent; below
the average. In early times the effect of such a

flood would have been disastrous, but the recent rais-

ing of the Aswan Dam, the reservoir being filled to

its full capacity for the first time this year, and the

construction or strengthening of the four barrages
on the Nile, have removed the possibility of extensive

loss and enabled the deficiency, due to the late arrival

of the Hood, to be tided over.

There is no need to point out the importance to

Egypt of a knowledge of the causes of the Nile flood,

and of the value of a prediction which could be given
with fair accuracy a month beforehand. The flood

of this year having been so exceptional, there is every
possibility that useful clues may be obtained to its

detailed causes, and to further this object I should be
glad to have copies of any meteorological observations

made in Central and South ."Xfrica, and the South
Atlantic in this and previous years.

H. E. Hlrst.
Meteorological Office, Survey Department,

Giza (Mudiria), Egj'pt.

Pianoforte Touch.
I DO not think that Prof. Bryan will find any diffi-

culty in sounding a single note of the same loudness
a sufficient number of times for the test suggested,
if he eliminates, as I did, those which are perceptibly
louder or softer than the average ; and the task for

the listener is a very different one from sipping blind-

fold coffee and tea, where the two different tastes

persist for a long time, and soon become hojielessly

superposed. Certainly the problem as to whether a
difference is caused by the nature of the blow given
to the strings cannot be solved by playing a succession
of notes, instead of a single one, for such a succession
at once introduces a number of other factors.

The instrument which I used was an Erard grand
of the latest type. Such an instrument, owing to the
fact that the hammer strikes the string twice for each
blow on the keys, is specifically favourable for produc-
ing differences which might be impossible in other
cases. Spencer Pickering.

Mr. Pickering tells us that in his latest Erard piano
"the hammer strikes the string twice for each blow
on the keys." If this is really the case the statement
will go a long way towards clearing up the theoretical
difficulties which have arisen in the attempt to explain
the possible production of variations of tone quality by
differences of touch. It is very difficult to obtain
any definite information regarding the action of piano-
forte hammers. Both Helmholtz's and Kaufmann's
theories are inadequate, and an investigation rccentiv
started with one of my pupils seems to show that the
action is much more complex than is usuallv supposed.
But inquiries in other directions have merely elicited

the dogmatic statement that the whole object of the
check action is to prevent the hammer striking the
string twice. In my Collard horizontal piano of iSt)2

the arrangement ot the check action is distinctly
favourable to a multiple impact, for when the action is

n moved and the hammer projected into the air it

corlainly rebounds considerably. Granting such an
action to take place, we are no longer thrown back
on the vibrating-shaft theory as the onlv possible ex-
planation. The extent to which such effects are or
arc not noticed must necessarily be a matter of per-
sonal opinion, although I hope shortlv to repeat the
experiment described by Mr. Pickering when I can
obtain a music-roll cut with the necessarv repetitions.

G. H. Bryan.
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Alfred Russel Wallace Memorials.

May \\i' appeal through these columns to men of

science, both here and abroad, to contribute to a
fund which we are raising for the purpose of placing
a suitable memorial to the late Dr. .Alfred Russel
Wallace in Westminster Abbey? We should li_ke also

to be able to offer to the Royal Society a posthumous
portrait of the late distinguished naturalist, and Mr.

J. Seymour Lucas, R.A., has consented to execute this

work. It is further contemplated that a statue or
bust should be offered to the trustees of the British

Museum (Natural History) if the necessary fund is

subscribed. In view of the great services to the cause
of science rendered by Darwin's contemporary and
colleague, the duty of handing down to posterity a
memorial worthy of the man and his work obviously
devolves upon those of the present generation who
have in so many diverse ways benefited both by his

teaching and by his example. The whole sum asked
for to enable us to carry out all the objects which we
have in view is comparatively modest, viz. iiooi., and
we hope that this amount will be reached. The pre-

liminary list of subscribers is sufficiently weighty to

convince us that in undertaking the organisation of

this movement we have not only the sympathy of the
scientific world, but also the approbation of leaders

of thought and of culture in other spheres of activity.

Thirty fellows of the Royal Society, including the
present and past presidents, have already given their

adherence, and among those representative of other
interests will be found the names of Mr. .Arthur Bal-
four, Lord Haldane, Dr. Warren, the president of

Magdalen, and the Dean of Westminster. We have
only to add that permission to place the memorial,
which it is proposed should be in the form of a
medallion with a suitable inscription, in Westminster
.Abbey, has been cordially given by the Dean and
Chapter.
We shall be willing to receive and acknowledge

subscriptions, but it will be most convenient if these
are sent directlv to the manager, L^nion of London
and .Smith's Bank, Holborn Circus, E.C., in the form
of cheques made pavable to the "Alfred Russel Wal-
lace Memorial Fund."

Raphael Meldola,
6 Brunswick Square, W.C.

Edward B. Poulton,
Wykeham House, Oxford.

James Marchant,
(Secretary), 42 Great Russell Street, W.C.

The family of the late Dr. Alfred Russel Wallace
having invited me to arrange and edit a volume of
letters and reminiscences, they would be thankful if

those of your readers who have letters of reminiscences
would kindly send them to me for this purpose. The
letters would be safely and promptly returned.

\\\\\ provincial .American, Colonial, and foreign
newspapers kindly republish this letter?

James Marchant.
Lochnagar, Edenbridge, Kent.

Distance of the Visible Horizon.

.About forty years ago I learnt a fonnula which I

have used ever since. It was yx^^y-; .\=:height of

observer in feet, y= distance of horizon in miles. I

do not now know where I found this formula, but it

will be seen, if a few examples are worked out, that
it agrees very closely with that given in your issue
of November 20. .At 1000 ft., for instance, the dis-

tances are 42 and 419 miles respectively.

R. Langton Cole.
Sutton, Surrey, November 30.
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THE PROBLEM OF THE UNU'ERSITY OF
LONDON.

'PHE University of London problem is still un-
-L solved. Within the memory of most of us

there have been three Royal Commissions on

the University, and some of us are beginning to

think that the problem is insoluble.

It will be remembered that the present consti-

iuiion of the University was based upon the

report of the Gresham Commission in 1891. The
recommendations of the Gresham Commission
were not adopted fully and completely, but, from

many important points of view, were modified

b\' the terms embodied in the schedule to the

Act of 1898. The Act of 1898, under which the

University now works, and under which it became

a teaching as well as an examining university, was
frankly a compromise, and few who were intim-

ately connected with university organisation anti-

cipated that the compromise afforded a lasting,

much less a permanent, solution.

The 1898 x\ct took effect in 1900, so that the

Uni\ersity has been working under its present

constitution for a period of thirteen years. It

started on its new career as a teaching university

with a list of " recognised " teachers that had

been drawn up for it by the Statutory Commis-
sion. It had no real control over teaching, nor

did it own or possess any teaching institution.

It was not until 1907 that the University be-

came in any real sense of the word a "teaching

university." This was brought about by the

incorporation of University College. In order to

aid and promote the aims of the reconstituted

University, the old corporation of University

College agreed to be dissolved, and to transfer its

powers and property to the Senate of the Uni-

versity. By this means the University became
possessed of land, buildings, and educational

appliances of great value, and acquired a teach-

ing staff of high distinction, and an academic

organisation of proved efficiency and honourable

tradition.

The step taken by University College was
followed, so far as circumstances permitted, by

King's College, which was incorporated in the

University two-and-a-half years later. Since that

time the development of the teaching side of the

University has been rapid. It would have been

more rapid, but for the hindrances of the present

constitution. But for those hindrances, the

Imperial College of Science and Technology,

wiiich was constituted about the same time as

University College was incorporated in the Uni-

versity, would also, from the first, have been part

and parcel of the University. As things stand,

the Imperial College is only linked to the Uni\er-

sity by the slightest of all links—that which is

implied by the style and title of a "school" of the

University.

The rapid progress of the organisation of teach-

ing and research, the desirability of incorporating

the Imperial College, and the need for a constitu-

tion more adapted to university government than

NO. 2302, VOL. 92]

the present, led to the appointment of a new-

Royal Commission in 1910. The report of that

Commission was issued last April. This report

has been generally acclaimed by educational ex-

perts as setting forth in an admirable fashion the

aims and needs of a university placed in a great

city such as London.
The report contains detailed suggestions for the

reconstilution of the University, and at the same
time suggests far-reaching educational reforms,

for which it will take many years to prepare. It

is this blending of proposals that may be im-

mediately effective with schemes that cannot
mature for many years to come that makes the

report leave in some respects a doctrinaire im-

pression. It appears to us, therefore, that the

President of the Board of Education has taken
the only possible practicable step in the circum-

stances in appointing a departmental committee
"to consult the bodies and persons concerned, and
to recommend the specific arrangements and pro-

visions which may be immediately adopted."

In a recent speech at the Mansion House, the

Minister for Education laid down the principles

upon which immediate action might, in his

opinion, be taken. He has confirmed those

principles in a letter dated November 12 addressed
to the vice-chancellor of the University, and pub-
lished in our issue of November 20. We agree

with him in the view that the five principles he

lays down are the essential principles. If they

were once adopted, the main difficulties that at

present exist would undoubtedly disappear. Under
these principles, the supreme governing body of

the University will be a senate, small in size,

predominantly lay in composition, and in no way
representative of special interests. Its supreme
business will be to guide and direct the high policy

of the University, especially so far as that is

affected by finance. It will not be overloaded,

as the present Senate is, with every imaginable

detail. A reference to the agenda paper of the

present Senate will show that it concerns itself

with everything and anything, from the wages of

a lift-boy up to the appointment of a universit)'

professor.

The composition of the Senate that is proposed
would only be possible if it were assisted in its

work by a number of well-organised bodies.

.Among" these, the most important are the faculties,

consisting in the main of the L'niversity professors

and LIniversity readers, all of whom in future will

be appointed by the University Senate. To these

faculties will be committed very great powers.

They will, of course, be subject to the general

control of the Senate, and to the statutes and
ordinances existing for the time being. Subject

to those, the faculties will determine the courses

of study, the subjects of study for degrees, and
all the details of educational work. It is clear

that if the faculties are to do their work effectively

they must be composed of teachers of the highest

rank, and those teachers must be able to meet
frequently and easily. The more directly and
completely those teachers are controlled by the
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Senate, the more effective will be the unity of

the University org:anisation.

This being the case, the Commission recom-

mends a considerable extension of the policy of

incorporation, to which we have referred already.

It recommends the extension of the principle of

incorporation to the Imperial College of Science

and Technolocv to Bedford College, and possibly

to the East London College. It recommends that

the Birkbeck College be incorporated, and be made
an " evening school " of the University ; and.

further, that some (possibly three) of the medical

schools become incorporated medical colleges.

The incorporated institutions will be the pro-

perty of the University ; they will be under its

educational and financial control; but the property

will be so vested as not to preclude the earmarking
of capital or income by donors and benefactors

for particular institutions or specific purposes.

.A.11 institutions thus incorporated will be known
as "constituent colleges." The details of manage-
ment of such institutions will be in the hands of

college committees or delegacies, as, under exist-

ing conditions, is the case at University and
King's Colleges.

Such being the general programme of the

Commission, it follows as a matter of necessity

that " as much of the University work as possible,

together with the University administration,

should be concentrated in a central University
quarter." This brief statement by the Minister

of Education ought to do much to clear away the

confusion raised by what has been called "The
Battle of the Sites." The Minister's statement,
taken in conjunction with the report of the Com-
mission, makes it perfectly clear that a site that

merely provides the administrative offices of the
University will not, in any circumstances, meet
the needs of the case. If administrative offices,

and administrative offices only, are sought, then
there is small reason for removing from the
present quarters in the Imperial Institute. To
move the administrative offices from there to some
costly site on the south side of the river, as has
been suggested, would be wasteful and futile. It

would be wasteful because it would require a very
large sum of money even to move the administra-
tive offices from South Kensington to the soutli

side of the river; it would be futile because, when
the removal was achieved, the University adminis-
tration would not be nearer to any teaching centre
than it is now.

It has been suggested that the Government
should be asked for Somerset House for University
purposes ; and this proposal has been reported
upon favourably b}' the Higher Education sub-
Committee of the London Education Committee.
.At the meeting of the latter Committee on
November 26, a report was adopted asking that

the London County Council should join with the

Senate of the University in a deputation to the

Government to set forth the advantages of Somer-
set House as a university centre. If Somerset
House were given to the University, it would
undoubtedly be possible to effect a much-needed
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extension to King's College, and to provide for

the housing of the administrative offices ; but
it would accomplish little, if anything, more ; and
this would be done at enormous cost, because the

whole of Somerset House would need to be gutted.

It is almost inconceivable that permission would
be given for the alteration of the elevation of this

building. The L'niversity would again be put

into a house built for other purposes, and bearing
another name ; and, instead of a university

quarter, all that would be achieved would be the

bringing together of the University administration

and one of its constituent colleges.

The report of the Commission gives strong
reason for the establishment of a university quar-

ter ; such a quarter should be large enough to com-
prise at least two of the main constituent colleges

of the University. King's College is undoubtedly
cramped for space, and needs room for expansion

;

its removal is advocated. Unixersity College, on
the other hand, has fine and p>ermanent build-

ings; it occupies a site approaching seven acres,

while immediately to the south of it, and lying

between it and the British Museum, there is an
area of some nine acres—or, if roads be included,

of some eleven acres—that could, it appears, be
acquired for the development of the University.

It has been suggested that here could be placed

new buildings for King's College, for the admini-

strative oflfices, for the great hall of the University,

and for students' clubs and societies. Here, at

least, could be the beginning of a " university

quarter " in the real sense of the word, starting

with an area of between fifteen and sixteen acres

of land : here, too, are possibilities for expansion
and development.

In these two colleges all the faculties except

that of music are represented, .nnd they may be

appropriately associated in a University quarter.

The scheme of the Commissioners provides also

for the establishment of "constituent colleges"

in other parts of London. The report suggests

the incorporation of Bedford College and the East

London College, and in a special way that of the

Imperial College. With regard to this, there seems
to be some doubt as to the practicability of the

details of the scheme proposed. The Commission
suggests the formation of a "committee for tech-

nology," which shall at the same time be the

delegacy of the Imperial College and the coordinat-

inp- authority for technology throughout the

University; but there is a feeling that these two
functions should be kept separate, and committed
to different authorities. The idea of a committee,

or council, for technology coordinating the techno-

logical work throughout the University, and keep-

ing it in touch with the representatives of the

great industries, is, however, a sound one.

In conclusion, then, it seems to us that the

action of the Minister of Education should lead to

a solution of this long-standing problem. It is

time that it should be .solved. We cannot think

that the question of the external degree ought to

be allowed to stand in the way of providing

London with the L'niversity that the capital of
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the Empire requires. It may be, and we are in-

clined to think that it is, necesary that the external

degree should be continued and maintained. It

ought to be easy to devise a machinery for doing-

this that is not inconsistent and incompatible with

the ideals laid down by the Commissioners.
All those concerned in the work of higher edu-

cation in London—and, indeed, in the country

generally—should combine to help in this scheme.

There must be give and take. The incorporation

principle already adopted by University and King's

Colleges was in itself a surrender of autonomy,

and other institutons must be prepared to make
similar sacrifices if the University is to be a reality.

The Minister puts this point well when he says,
" Some acquiescence or even sacrifice on individual

points will be necessary for all concerned if a

scheme worth-having is to be carried out."

THE PLUMAGE BILL.

IN the great question of fauna preservation the

newspaper-reading public is at present occu-

pied with the section concerning birds. It is

announced by the Royal Society for the Protection

of Birds that Mr. Hobhouse will, when Parliament

reassembles, bring forward a Bill for restricting

the import of plumage into the United Kingdom,
and that this Bill will be backed by the President

of the Board of Trade and the Under Secretary for

India. In its monthly journal, the aforesaid

society publishes what purports to be the text

of this Bill. It is a very mildly worded measure

which will not satisfy root-and-branch reformers,

for it exempts from supervision personal clothing

worn or imported by individuals entering this

country from abroad. Consequently—unless I

totally misunderstand the drift of the Bill

—

worded, like all Bills, with as much legal obscurity

as possible—a woman resolved to have head-

dresses and robes of forbidden plumage has only

to purchase such abroad and stick it into her

apparel or her hat, and she passes our Customs
houses unchallenged. If my reading is correct,

then the results of this Bill will be very slight in

stopping the destruction of rare and beautiful

wild birds in the British dominions and the

colonial empires of France and Holland. But I

agree with the R.S.P.B. in welcoming any legisla-

tion rather than none, as the thin end of the

wedge. We must remember that the first anti-

slave trade measure (fought and delayed for many
years by spiritual ancestors of the type of plumage-

trading firms) was a poor and ineffective thing.

But as soon as its justification was grasped by the

public it was reinforced by much more drastic

legislation,

Mr. James Buckland is quite right to direct

attention in vigorous language to the disgraceful

amount of beautiful-bird destruction which is

going on in Nipal. This quasi-independent

Himalayan State has—unhappilv—been placed by

fate in charge of the most interesting faunistic

region of Asia, a country not many years ago
famous for the variety and superb beauty of its
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harmless bird life, notably its pheasants. Origin-

ally the Nipalese respected almost religiously the

fauna of their native land, like most Indian

peoples. But of late they have become infected

with a truly British love of life-destruction. They
are incited to this by the agents of the plumage
trade at Calcutta and other places, and, of course,

find it a lucrative business. As in all things but
foreign relations we acknowledge the state of

Nipal to be an absolutely independent kingdom, it

is permitted to import and export goods through
British India under its own Customs' seals, intact

and unquestioned.
Consequently, though the laws of British India

forbid on paper the export of wild birds' plumes
or skins, the State of Nipal monthly exports from
Calcutta to the feather markets of the world

—

principally London—thousands of bird skins. The
Nipalese have nearly exterminated the Monal
pheasant, the Tragopan, and several other gal-

linaceous marvels. The few people who know and
protest on this side are told that Nipal is an inde-

pendent state and cannot be coerced. But there is

no need for coercion. We regulate with Nipal the

arms traffic and the opium traffic, and we can
easily add to the list of prohibited traffics that in

the plumage of rare birds or the skins and trophies

of rare mammals. The Nipalese Government,
after all, is civilised and can easily be brought to

understand that we make our request in the in-

terests of Nipal itself. We have many ways of

obliging and disobliging Nipal without resort-

ing to "coercion" in what is really—rightly

\'iewed—a matter of religion.

But of course the weakness of our case and
cause is that the present Cabinet—and past

Cabinets—and all our Government departments
care little or nothing about fauna preservation.

They, owing to the faulty education of their

component personalities in the preceding century,

are unable to view the question from its sesthetic

as well as its economic point of view. Conse-
quently few of our London-governed colonies have
adequate bird-preservation regulations ; while the

whole attitude of British India and Burma towards
its wonderful and fast-disappearing fauna is one
of the scandals of the age. If it were not that the

Native States of the Indian Empire have and
enforce, so far as they dare, game preservation

and bird preservation laws, the Indian peninsula

would be now almost lacking in all the more note-

worthy types of wild bird and beast. The game
regulations drafted b\' the Viceroy-in-Council for

British India were published last year by our own
Zoological Society, and forthwith so laughed at

for their inadequacy and old-fashioned "game-
preserving " character, that they seemingly found
their way into the waste-paper basket. At any
rate, no far-reaching regulations for fauna pre-

servation have since been published and put in

force.

Let scientific men take a broad and lofty view
of this question of fauna preservation. Why
should any beasts or birds not actively harmful
to man or man's interests be killed, except where



December ii, 1913] NATURE 429

they are required to provide palatable food for

hungry humanity? Why should any more ibexes,

markhur, deer, wild sheep, antelope, bear, and
such like wonders of creation be destroyed in

India, at any rate till by increase in numbers they

are prejudicial to the agriculturist? Why should

they be killed merely to provide trophies for

British officers or tourists, when their life-history

is of profound interest and can be studied through
the camera, and their presence in the landscape
is a source of delight to the eye? Why, similarly,

should any beautiful birds that are not harmful
to crops be killed anywhere for the ridiculous

purpose of adorning already-sufticiently-adorned

woman? We would-be bird preservers do not

object to the unlimited use of ostrich plumes,
because such use is supported by the domestica-
tion of the ostrich ; we do not include the eider

duck on our prohibition lists because its down
feathers can be obtained without killing the pro-

ducer ; we do not refuse to the trade or the lover

of beautiful objects the plumage of several kinds
of duck and pheasant, because such can be obtained
w-ithout bringing these particular types of bird

near to extinction. In short, there is enough
plumage in quantity and variety to supply all

the needs of milliners, dress-makers-and-wearers,
upholsterers, and even the purveyors of artificial

flies for fly-fishing, without trenching on the rare
and specially marvellous birds of the world, or
the birds that are of incalculable use as insect

destroyers and guano producers.
The apologists of the trade in forbidden birds'

skins, or the defenders of the unchecked slaughter
of interesting mammals by the rifle, are of a sadly
limited type of mentality, so limited that an edu-
cated naturalist is not on the same mental plane.
Though he can easily parry their arguments, he
cannot get them to understand his. But perhaps
the foes of Mr. James Buckland who attend to
harass him at his lectures are, together with
their salesmen-colleagues at London auctions,
remarkable beyond others of their class for

their want of knowledge of the article they
trade in and the local methods of their

trade. They do not know for the most part
the right name in English or Latin or the ap-
proximate habitat of the birds they deal in. .'Vs

to how the skins are procured, they probablv onlv
know that they bought them in Antwerp, Paris,
Havre, Amsterdam, Bordeaux, Marseilles, Trieste,
Port Said, Calcutta, or Port-of-Spain. They have
no knowledge of and no responsibility for the
actual half-caste or native agents who do most
of the killing or snaring. Occasionally, some
specially important firm undertakes a commission
for a rich curio-collecting client, and sends out
an agent to some distant region to get into touch
with the native hunters, but such a firm would
scarcelv take as much trouble over the bulk of
its business—the suppiv of the millinery houses.

.4s an illustration of the foregoing remarks, I

should like to insert a pas.sage from the writings
of Mr. W. Emery Stark, which appeared a few
months ago in The Times nf Cevloii

:

—
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The Trade in Birds of Paradise.

The Papuans (of Dutch New Guinea) are engaged
by the traders to act as "hunters." The season,
which begins in April, lasts for six months, and for

the remaining si.x months of every year the Papuan
spends his time in paddling about, and his money in

buying ornaments and luxuries. There is a regular
and well-organised trade in birds of paradise. The
centre of the trade is at Ternate, where the traders

live, and from where they start every year in March
for New Guinea. The traders are chiefly Chinese,
but there are two or three Dutch trading companies.
The Government issue licences for hunting at

25 guilders, or about 2/. a gun, and, in addition, the
Government charge a heavy e.xport duty on the birds.

This year there were 4000 applications for licences,

of which 1870 were granted, and one trading com-
pany alone secured 240 licences. The traders engage
the natives as "hunters," payinjj the licence and
finding guns and ammunition. Each "hunter" is

expected to bring in for the season 20 skins of the
"great bird of paradise" and 50 to 60 of the ordinary
and less valuable sort. The former command at their

first price from 1000 to 1200 guilders, or roughly
100!. per " corge," i.e. 20 birds. In the home market
a "corge" realises from 150!. to 170!., and a single

bird of extra fine plumage has been known to fetch
as much as 40Z. or more. A rough calculation of the
1870 licences issued this year, show that they are
likely to result in the production of about 200,000
skins.

I wish the Government had received a steadier

backing in the matter of fauna-preservation from
the Zoological Society and the British Ornitho-
logists' Union. The attitude of the latter

seems to be that so long as museum shelves

are stuffed with specimens, birds may be in the

landscape or not. The last thing I desire to do is

to fetter the researches of professional science.

But I would remind fellow ornithologists that it

is not only the skin of the bird for classification

that is needed, but still more the bones, the
muscles, and the viscera, and the living creature
itself. This is not the material supplied by the

trade collector. Yet, as a concrete example, look
at the remarkable deductions in biology which
have followed the illustration of the ca?ca and
intestinal tracts in birds and mammals by Dr.
Chalmers Mitchell ; or the work of A. H. Garrod
and F. E. Beddard in myology and windpipes. It is

this material which is wanted by the biologist more
than an endless multiplication of empty skins

—

this and the life-study through the camera and the

note-book ; and all such food for systematists and
expounders of the New Bible could be supplied

by game-wardens and those who should be placed

in control of the wild fauna of our dominions.
H. H. Johnston-.

Since the foregoing article was written, there

has been placed in my hands a copy of a Govern-
ment notice recentiv issued in Egypt—we may be

sure not without Lord Kitchener's knowledge and
approval—referring to the shooting of animals.

Lord Kitchener is no sentimentalist ; but alike in

his reports and his acts he has continuously used

his influence for the preservation of bird-life in

Egypt.
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NOTES.
The council of the British Association, acting-

under authority of the general committee, has made

the following grants out of the gift of io,ooo!. made

to the association for scientific purposes by Sir J. K.

Caird at the Dundee meeting of the association last

year :—(i) Sool. to the committee on radio-telegraphic

investigations; (2) an annual grant of 100/. to the

committee on seismological investigations, which is

carrying on the work of the late Prof. John Milne,

F.R.S. ; (3) an annual grant of lool. to the committee

appointed to select and assist investigators to carry

on work at the zoological station at Naples
; (4) 250L

towards the cost of the magnetic re-survey of the

British Isles, which has been undertaken by the Royal

Society and the British Association in collaboration.

For the Australian meeting of the British Associa-

tion in August next year, under the presidency of

Prof. W. Bateson, F.R.S. , the following presidents

of sections have been appointed :

—

:K (Mathematics

and Phvsics), Prof. F. T. Trouton, F.R.S. ; B (Chem-

istry), Prof. W. J. Pope, F.R.S.; C (Geology), Sir

T. H. Holland, K.C.I. E., F.R.S.; D (Zoology), Prof.

A. Dendy, F.R.S.; E (Geography), Sir C. P. Lucas,

K.C.M.G. ; F (Economics), Prof. E. C. K. Gonncr

;

G (Engineering), Prof. E. G. Coker : H (Anthro-

pology), Sir Everard im Thurn, K.C.M.G. ; I (Physio-

logy),' Prof. C. J. Martin, F.R.S. ; K (Botany), Prof.

F. O. Bower, F.R.S. ; L (Educational Science), Prof.

J. Perry, F.R.S.; M (Agricullure), Mr. A. D. Hall,

F.R.S.

Sir Philip \\'atts, K.C.B., F.R.S., has received

the Order of the Rising Sun (Second Class) from the

Emperor of Japan.

The Royal Society announces that the studentship

on the foundation of the late Prof. Tyndall for scien-

tific research on subjects tending to improve the con-

ditions to which miners are subject has been awarded

for the ensuing year to Mr. J. I. Graham, of Bentley

Colliery, Doncaster, for an investigation into the cause

of spontaneous combustion of coal, with special refer-

ence to gob-fires.

.At the annual general meeting of llie Faraday

Society, held on November 26, the following officers,

and council were elected to serve for the year

1913-14:

—

President, Sir Robert Hadfield, F.R.S.;

Vice-Presidents, Dr. G. T. Beilby, F.R.S., Prof. K.

Birkeland, W. R. Bousfield, K.C., Prof. Bertram Hop-

kinson, F.R.S., Prof. A. K. Huntington, Dr. T.

Martin Lowry, and .Alexander Siemens ; Treasurer,

Dr. F. MoUwo Perkin ; Council, R. Belfield, Dr. H.

Borns, W. R. Cooper, Prof. F. G. Donnan, F.R.S.,

Emil Hatschek, Dr. R. S. Hutton, Prof. A. W.
Porter, F.R.S., E. H. Rayner, Dr. R. Scligman,

and Maurice Solomon.

It is proposed to establish a permanent memorial to

ihc late Sir William White, K.C.B., F.R.S. The In-

stitution of Civil Engineers, Institution of Mechanical

Engineers, Institution of Naval Architects, Iron and
Steel Institute, Royal .Society of .Arts, Institution of

Engineers and Shipbuilders in Scotland, North-East
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Coast Institution of Engineers and Shipbuilders, In-

stitute of Marine Engineers, and Institute of Metals,

are supporting the scheme, and have invited their

members to contribute. .A general committee (under

the chairmanship of Lord Brassey) has been formed

representing the engineering profession, the Navy and

Merchant Service, and some Government Depart-

ments. The form which the memorial is to take will

depend upon the support which is given to the

scheme. It is requested that all cheques be crossed

"Coutts and Co.," and made payable to "The Sir

William White Memorial Fund," and sent to Dr.

J. H. T. Tudsbery (hon. treasurer). Institution of

Civil Engineers, Great George Street, Westminster,

S.W. The general committee is thoroughly repre-

sentative, and includes the president of the Royal

Society, and other well-known men of science. The
fund already amounts to 1368?.

Dr. R. T. Glazebrook, director of the National

Physical Laboratory, asks us to supplement the article

on the British radium standard contributed to our

columns last week by Prof. Rutherford, with a refer-

ence to the directions which have been issued for

sending radium to the laboratory. In the case of

radium it is necessary to be particularly careful as

to its transmission. It is stated, therefore, in the

circular describing the work undertaken by the labora-

tory, that anyone wishing to send radium for test

must advise the laboratory of his intention at least

one day previous to sending the specimen. The letter

of advice should state approximately the value of the

spcciinen and the method by which it is being sent.

All communications and specimens should be addressed

to the Director, the National Physical Laboratory,

Teddington, .Middlesex, and all packages containing

specimens should be marked clearly, " R. Depart-

ment." The laboratory takes no responsibility for the

sample until it has actually arrived and a formal

receipt acknowledging its arrival has been transmitted

to the sender. Samples will be returned ordinarily

by registered post, the sender being charged postage

and registration fee.

It has already been fully recognised that Capt.

Scott's second .Antarctic Expedition was better served

in the department of photography than an)' of its

predecessors. The public should therefore \velcome

the opportunity of inspecting some 150 enlargements

of Mr. H. G. Ponting's exquisite photographs—and

not the public alone, but those interested in zoology

and the study of ice also. These photographs are on

exhibition in the gallery of the Fine Art Society, 148

New Bond Street. Some of the ice photographs are

of extraordinary beauty and interest, such as the illus-

tration of pressure ridges (No. 81) and that of the

cliffs of the Barne Glacier (No. 109). The studies of

seals and penguins are wonderful, and must represent

the result of infinite patience in securing them. Many
of tlje photographs are known from lectures and the

book of the expedition, but in their present form they

allow of closer inspection and fuller appreciation. It

need scarcely be said that the familiar figures of

members of the expedition frequently appear, and add

to the interest of the collection.
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News is to hand, through the Rome correspondent
of The Times, of the successful initiation of the gcavi-
niftric, magnetic, meteorological, and aerological
work of the Italian Expedition to the western Hima-
laya and Karakoram, under Dr. F. de Filippi. Pre-
Inninary observations were made and work done at
the Royal Hydrographical Institute in Genoa, and, on
arrival in India, at Simla and at Dehra Dun, the
headquarters of the Indian Survey. The expedition
has a wireless telegraphic equipment, and has already
successfully made use of it for time signals, not only
between Simla, Delhi, and Lahore, but also between
Skardu, in Baltistan, and Lahore. This indicates the
utility of this method for field work, even though the
receiving station be situated near high mountains,
and the determinations of differences of longitude
based on these signals, together with latitude observa-
tions, will enable observations to be made for the
deviation of the plumb-line. When the expedition is
at work in districts previously unworked, these signals,
if equally successful, will be of high value. The in-
vestigation of the upper atmosphere has been begun
by means of balloons and theodolite observations on
them. A station has been established on the Deosai
plateau at a height of 14,000 ft., where pendulum and
magnetic work will be done, and solar radiation
investigated. Geological excursions are also being
made. The expedition will winter, carrying on such
work as is possible, at Skardu.

A SUMMARY of the weather for' the past autumn,
issued by the Meteorological Office, shows the pecu-
liarities of the season. The mildness of the weather
was the chief peculiarity, and the quiet character of
the wind and absence of gales was very striking
considering that the temperature was so persistently
high, due solely to the prevalence of southerly and
south-westerly winds from the Atlantic. The mean
temperature for the whole period of the three months
—September, October, and November—was 4° in
excess of the average in the east of England and in
the midland counties, and it was 2° or 3° in excess of
the average in all other districts of the United King-
dom. The maximum temperature was 79° in the
north-east and north-west of England, and in the
midland counties, and the minimum temperature was
22° in the midland counties and in the east of Scot-
land. The rainfall was in excess of the average in
Ireland and over England, except in the north-eastern
and north-western districts. The largest rainfall was
14-71 in. in the north of Scotland, and the least fall
in any district was 6-58 in. in the north-east of Eng-
land. The highest percentage of rain was 129 per
cent, of the average in the south of Ireland, and in
the south-east of England the aggregate rainfall was
119 per cent, of the average. In the cast of Scotland
the rain was only 78 per cent, of the average, and in
the west of Scotland 80 per cent. In the midland
counties the rainfall was no per cent, of the average,
and in the east of England 106 per cent.'
The rainy days were in excess of the average
in England and Ireland. The duration of
bright sunshine was generally in fair agree-
tnent with the normal. At Greenwich the mean tem-
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perature for the autumn was 54°, which is 3° above
the average. There were seventy days out of ninety-
one with the temperature above the average, and frost
occurred on only one day. The bright sunshine was
seventy hours more than the average.

The annual general meeting of the Roval Agricul-
tural Society of England was held on December 10 at
the Royal Agricultural Hall, Islington. From the
report of the council of the societv presented on this
occasion we notice that the work at the VVoburn
Experimental Station continues to expand. This has
so far been recognised that a grant of 500/. was made
during the year from the Development Fund in aid
of the experimental and research work carried on.
As regards the field experiments, in addition to those
on continuous wheat barley, the rotation and green-
Hianuring experiments have been further carried on,
as well as wo-k on varieties of oats, varieties of
lucerne, clover, and grass mixtures, linseed, soya
bean, &c At the pot-culture station, in addition to
a continuation of the work on lime and magnesia, the
principal fresh research was on the action of copper,
zmc, and manganese salts on the wheat plant, and
of lithium salts on tomatoes. The practical demon-
stration of the eradication of wild onion by the grow-
ing of deep-rooting grasses and plants was clearly
shown at Chelsing, Herts, the results of the system
adopted being this year very marked. During the
year 196 complete analyses, that is for purity and
germinating capacity, and seventv-four rough
analyses and comparisons of bulks with' samples, were
made. Eight prescriptions for mi.\tures for the forma-
tion of permanent pasture were drawn up, and three
analyses of mixtures made. One of these mixtures,
said to be a cheap one, was found to contain about
I per cent, of seeds useful for the purpose, the re-
maining being weeds and the screenings of a wheat
crop. The experiments which were begun at Woburn
early in 1911 for the purpose of demonstrating that
by means of isolation it is possible to rear healthy
stock from tuberculous parents have been brought to
a close. One of the experimental animals was killedm December last and the others in the course of the
p.esent year. After slaughter a searching post-
mortem examination was made, but no evidence of
tuberculosis was found in any case. A full account of
the experiments will be published later.

Physical anthropologists are unwearied in their
search for anatomical characteristics which may serve
as tests of race. The last essay of this kind is that
of Mme. Bertha de Vriese, under the title of " La sig-
nification morphologique de la rotulc basee sur des
recherches anthropologiques," published in Bulletins et
Mimoires dc la Sociiii d'A„throt>oli;ie de Paris (6th
series, parts 3-4), in which the writer has collected
numerous measurements of the patella among various
races. The article commends itself as an important
contribution to comparative anatomy.

In the November issue of Man Mr. J. W Scott
Macfie describes a collection of curiously carved
wooden staves from West Africa. They are
used in the cult of Shongo, god of thunder and light-
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ning. Childless women pray to Shongo for offspring,

and when a son is born he is dedicated to the god.

He is taken to the shrine, a ram is sacrificed, and the

boy is given a staff, with directions to keep silent for

a period which may extend to three months. Adults

also carry these staves, and make a vow of silence

for recovery of health. In the course of this rite, the

patient pours the blood of a sacrificed ram on some

stone celts, believed to be thunderbolts sent by Shongo.

A smaller variety of staff is kept in houses to repre-

sent Shongo. Sacrifices are made before them, and

thus they are regarded as Ju-ju, or sacred, and the

owners are very unwilling to part with them.

Pal.eolithic natural history forms the title of an

interesting article by Mr. R. I. Pocock in The Field

(if November 29. It is illustrated by reproductions of

prehistoric sketches of various animals, together with

photographs of their nearest e.xisting representatives.

To Mr. A. E. Cameron, the author, we are indebted

for a copy of a paper, published in the September

issue of the Transactions of the Entomological

Society, on the life-history of Lonchoea chorea, a fly

which, in the larval stage, does a certain amount of

damage to diseased beet crops.

Mr. W. Junk, the well-known Berlin publisher,

announces the issue of a reprint of H. Loew's " Die

Europaeischen Bohr-Fliegen (Trypetids)," at a sub-

scription price of 6/., to be raised after publication to

-I. 10s. Although this fine folio was originally pub-

lished so long ago as 1862, it is still the basis of our

knowledge of this family of Diptera. The reproduc-

tion of the photographs will, it is stated, be superior

to that in the original edition, in which the prints have

become faded and stained. In another circular the

same firm directs attention to the " Coleoplerorum

Catalogues," of which fifty-five parts have been

already, issued.

The very remarkable vertebrate fauna of the Permo-

Carboniferous beds of north-central New Mexico forms

the subject of a fully illustrated memoir by Messrs.

Case, Williston, and Mehl, issued, as Publication

No. 18:, by the Carnegie Institution of Washington.

The species from this horizon at present identified

include a shark akin to Pleuracanthus, five amphi-

bians, and ten reptiles of a low, although in some

cases specialised, type. The most remarkable of the

amphibian remains is a skull described as a new

genus and species under the name of Cheiioprosopus

milleri, the generic designation referring to the curious

superficial resemblance of the specimen to the skull'

of a goose. The genus is believed to belong to the

temnospondylous amphibians, in spite of certain indi-

cations of afiinity with reptiles. Among undoubted

reptiles special interest attaches to the restoration of

the skeleton of the pelycosaurian described by O. C.

Marsh as Ophiacodon minis, on account of the enor-

mous size of the skull as compared with that of the

trunk, .\ccording to the figures, the shoulder and

pectoral girdles of this and certain allied forms present

a striking resemblance to the corresponding elements

of African anomodonts.

In the course of a lecture on zoological gardens

delivered before the Royal Society of .\rts on Novem-
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ber 27, Dr. Chalmers Mitchell, secretary of the Zoo-

logical Society directed attention to the tastes

of the general public in regard to establish-

ments of this nature, pointing out that much greater

interest is taken in watching the gambols and other

habits of well-known animals than in observing rare

species, or in contrasting one species with another.

This, of course, is only natural, and as the members
of the public supply the greater part of the funds by

which menageries are maintained, it is only right and

proper that their tastes should be consulted and

catered for. Not that the lecturer was by any means
unmindful of the scientific value of menageries. On
the contrary, he pointed out that such establishments

afford practically the only means of obtaining a know-
ledge of the comparative psychology of animals—

a

subject of which \ve are still profoundly ignorant. " I

have no doubt," he observed, "if we made use of the

opportunities that menageries can afford, that we
should find groups differing in structure equally

different in natural disposition, in mental and
emotional quality, in the power of forming new habits,

in the quality of their intelligence." Attention was
also directed to the improvement in the condition of

menagerie animals, and their increased longevity, as

the result of the open-air treatment, as contrasted with

the old "cossetting" system; while a considerable

portion of the discourse was devoted to a description

of the new " Mappin Terraces," and the "Caird Insect

House," and the advantages which will accrue to

the menagerie as a popular resort when the former

are in full working order.

The first number of The Indian Journal of Medical

Research, published in July of this year, consists of

more than 200 pages, with fourteen plates, and con-

tains a number of important contributions. First in

order is a memoir by Capt. W. S. Patton and Capt.

F. W. Craig on certain hsmatophagous flies of the

genus Musca. These are congeners of our common
English house-fly, and, like it, have the proboscis soft

and not adapted for piercing. Being unable, there-

fore, to puncture the skin of man or animals, they

obtain the food they require, namely blood, by asso-

ciating themselves with common bitintr flies, such as

Stomo.\ys, Tabanidae, &c. When one of these biting

flies has put its proboscis through the skin the Musca
approaches it, and will endeavour to thrust its pro-

boscis into the wound, and to oust the first occupant.

Sometimes several crowd round the same biter, and
when they have succeeded in disjodging it, or when
it has completed its meal, they suck up the blood

from the wound. It is possible that these flies may
play a role, hitherto overlooked, in the transmission

of disease. Four species, two of them new, are de-

scribed in detail with the help of excellent figures

drawn by Mrs. Patton.

Major H. G. J. de Loibini^ire has contributed to

The Quarterly Review for October (No. 437) a con-

cise and valuable paper on the principal forest re-

sources of the world and the steps which have been

taken in Britain and elsewhere to provide for the

future. He points out that before many years the

timber cut in Russia—our main source of supply, and
the only important reserve left to draw upon—will
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exceed the annual growth, so that exports will decline

;

that in the majority of other timber-producing- coun-

tries the forests are, or soon will be, insufficient to

meet the rising demand for local consumption ; and

that the only forest reserves of coniferous timber as

yet untouched are in regions difficult of access, in

Siberia, British Columbia, and the Andes. The posi-

tion so far as this country is concerned is serious, but

not yet hopeless, for Britain is admirabh' adapted for

timber-growing, though it will take years of industry

to bring the soil back to forest conditions. The author

makes a number of timely and practical suggestions

regarding the lines on which a scheme of afforestation

for suitable portions of the sixteen million acres of

mountainous and heath land in Britain should be

prepared, and strongly urges the necessity for imme-
diate action.

The Journal of the Department of Agriculture of

South Australia contains, amongst many interesting

articles, brief reviews of the proceedings of the agri-

cultural bureau meetings. The bureau, which

possesses more than 150 branches, is essentially carried

on to provide facilities for papers on subjects of agri-

cultural interest being read by the farmer members,

and to encourage mutual help. Without wishing to

imply that the English farmer is endowed with these

attributes for imparting and receiving information, as

is his .Australian cousin, it would appear natural that

he should be prepared to attach more importance to

advice obtained from a practical man than from a

stranger in the form of an agricultural adviser. The
adoption of farmers' bureaus in this country might
be productive of much good work by stimulating the

practical man to compare and to analyse variations in

practice and profitability and to arouse greater interest

in the daily routine.

.Ax interesting article by Mr. \. O. Walker, on
weather fallacies, is contained in S}<mons's Meteoro-
logical Magazine for October and November, from
experience gained as an observer for more than fortv

years. The first subject of attack is the Meteoro-
logical Office weather forecasts, but the criticisms

do not imply any censure of the staff of that oflice, but

are written from an agricultural point of view. Select-

ing two or three of the author's remarks : during
hay harvest, e.g. a farmer wants to know what the
weather will be two or three days after the hay is cut.

Thunderstorms will occur independently of calculations

as to exact time and place, and neighbouring stations

are differently afTected. Monthly averages of rainfall

are often misleading; at Ulcombe (near Maidstone)
for the years 1900-g February had the lowest average,
162 in., and October the highest, 310 in. But in

1900 the two months changed places : October 1-76 in.,

and February 375 in., the wettest month of the year.
.Monthly mean temperatures are also apt to mislead,
as they give little idea of the intensity of cold or
warm spells. It is a common belief that temperature
falls as height increases, within such limits as, for
example, are found in south England; it is generally
true as regards day temperature, but not as to night
temperature. This is shown by the greater immunity
of tender shrubs half-way up a hill from injury bv
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frost compared with those at the foot. Snow is

believed by some to have a special fertilising effect,

but all that can be said of it is that in times of severe

frost it protects the roots of plants.

The Journal de Physique for October contains a

paper by M. R. D^trait describing his researches on
the slipping of liquids at the surfaces of solids. The
accuracy with which the flow of a liquid through a
capillary tube can be represented by the fourth power
of the radius is a sufficient guarantee that at the

velocities usual in such tubes the slip, if it exists at

all, is small. To put the question to a severe test, M.
Detrait has compared the times of flow of equal

volumes of water and petrol through tubes of glass,

which both liquids wet, and through tubes of sulphur,

which the petrol alone wets. The experiments show
that there is a measurable slip of a liquid past a solid

it does not wet, which in the case of water flowing in

a sulphur capillary tube leads to an excess flow

equivalent to an increase of radius of the tube by about

one-thousandth of a millimetre.

The nature of the gases liberated by the autolysis of

different organs and tissues forms the subject of a

paper by Mr. F. Traetta Mosca in the Gazzetta

Chimica Italiana (vol. xliii., ii., 144). Striking differ-

ences are shown by the different tissues, pointing to

wide differences of enzymic activity ; the liver, kidneys,

brain, and suprarenal capsules liberate mi.xtures of

carbon dioxide, nitrogen, and hydrogen in different

proportions, whilst the intestines give in addition

carbon monoxide and oxygen ; from the pancreas,

spleen, lung, and heart it is remarkable that nitrogen
alone is evolved. In the majority of other cases also
the relatively high proportion of nitrogen and
hydrogen is a striking phenomenon of the protein

degradation ; thus in the case of autolysing calves'

brain, 71-6 per cent, of the gas evolved consists of
nitrogen and 224 per cent, of hydrogen, whilst from
the suprarenal capsules 40 per cent, of the gas is

nitrogen and 50-4 per cent, hydrogen.

The Department of Mines of New South Wales has
issued a pamphlet on mercury or quicksilver in New
South Wales, with notes on its occurrence in other
colonies and countries (Mineral Resources, No. 7), by

J. E. Carne. The occurrence of mercury, in the

native state or in the form of cinnabar, has been
indicated in some ten localities, but the quantities

produced hitherto are very small, one of the most
favourable localities having yielded only about 10 cwt.
of metal to the company which attempted for a time
to exploit it. The general reader will, however, find

that much interesting information fias been brought
together in the present report with reference to the
production of mercury in other countries. An account
is given of the wonderful mines at Almaden, in

Spain, which are known to have yielded some four
million flasks, or 140,000 tons of metal, whilst the
Californian mines have given about half this quan-
tity. It is pointed out that wet-concentration has
proved useless, in spite of the high density of the
mineral, and that efficient working of the ordinary
low-grade ores (yielding 05 to 2 per cent, of mercury)
is only to be effected by careful attention to economical



434 NATURE [December ii, 1913

working of the furnaces ; the gases must escape at

the lowest temperature which will retain the mercury

as vapour, and the hot spent ore must be used to heat

ihe air-supply of the furnaces. As illustrating the

difficulty of retaining the metal, it is mentioned that

at the New Almaden mine in California, 2000 flasks

{135,000 lb.) of mercury were taken from the ground

under one of the furnaces, the metal having pene-

trated 27 ft. to bedrock.

The Engineer for December 5 contains an account

of the motor ship Aruin, launched last week from the

yard of the builders, Messrs. Swan, Hunter and Wig-
ham Richardsons, Ltd. This vessel is an addition to

the comparatively small number of motor ships of

which both hull and engines have been built in this

country. Her dimensions are 360 ft. length over all,

by 47 ft. beam, by 27 ft. moulded depth ; she is to

carry about 5600 tons dead weight on a draught of

21 ft. 6 in. The main engines, built by the same
firm, consist of a pair of four-cylinder two-cycle rever-

sible Diesel engines, designed for 1150 brake-horse-

power at 135 revolutions per minute; the speed will

be about 10 5 knots. The vessel has been built to

the order of Sir Marcus Samuel for the carrying of

general cargo, and is to trade to the Persian Gulf.

Oil from the Persian oil wells is to be employed, a

favourable ten years' contract having been secured for

the supply of Sir Marcus Samuel's fleet.

An illustrated article in Engineering for December 5
on the channel steamer Paris gives some up-to-date

information regarding the development of geared

turbines. .Absence of wear, freedom from noise,

durability, and low frictional loss have been achieved.

The loss due to transmission and reduction with

double helical wheels is under 2 per cent., whereas
in the hydraulic and electrical systems it is quite five

times as great. It has been contended that the windage
loss in the running idle of the astern turbines partly

nullifies this advantage ; as the astern turbines revolve

in the vacuum of the condenser, the losses for them
amount to only 0-5 per cent. Accounting also for the

loss due to the thrust-block associated with geared
turbines, the mechanical gearing gives an efficiency of

about 07 per cent, as compared with about 90 per

cent, in other systems. In the Paris, the power
transmitted through two gear-wheels is 14,000 shaft-

horse-power. It is but four years since the first use
of such gearing, and to-day there are 435,450 horse-

power completed or under construction.

The 1913 issue of "The Ye.ir-Book of llu- Scien-

tific and Learned Societies of Great Britain and Ire-

land " has been published by Messrs. Charles Griffin

and Co., Ltd., at the price of 7^. 6rf. It will be
remembered this useful annual publication is compiled
from official .sources, and it is appropriately described

on the title-page as a record of the work done in

science, literature, and art during the session 1912-13
by numerous societies and Government institutions.

We notice -in the case of the British .Association that

though particulars are given of the meeting held at

Dundee in September, 1912, no information about the

Birmingham meeting of September last is included.
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OUR ASTRONOMICAL COLUMN.
The Structure of the Universe.—The November

issue of Scienlia contains an article by Prof. J. C.
Kapteyn, entitled "On the Structure of the Universe,"
which should be read by all those who wish to obtain

the most modern view of this most fascinating

problem. It was Prof. Kapteyn who, in 1904, first

determined the elements of the two star streams, and
since then a great advance has been made in extend-
ing our knowledge in this direction. In the present
article, and, it may be added, it is written in a very
clear and concise manner, he places before the reader
the general nature ot the problem, and step by step

he points out how the various researches of many
observers are coordinated and brought to bear in

concentrated form on the question of the structure of

the universe. Tlie subject being so vast, he confines

himself here mainly to that portion concerned with
star-streaming, and considers the questions, What has
the discovery of star-streaming done, and. What does
it promise to do for the solution of the problems (i)

that of the distance, and (2) that of the history or
evolution of the stellar system. Prof. Kapteyn utilises

a modified form of Secchi's stellar classification, and
states that there is much evidence to show that this

classification is a natural one, and that the order of
evolution is as follows :—The helium stars being those
of recent birth, while we come to older and older stars

in passing from the helium stars to the stars of the
first, then to those of the second, and finally to those
of the third type.

In speaking of the spectra of such groups of stars

as the Hyadcs, Pleiades, Ursa Major group, &c., he
says:—"The groups that do not now contain any
helium stars must have contained them formerly in

great numbers. Going back in time still further, these
helium stars must have been generated from .some other
matter, probably nebulous matter. Therefore in a
remote past the groups of the Hyades and Ursa Major
must liave been full of nebula. So far as I know there
is no trace of nebulosity now. So there must have
been an epoch in the past that nebulous matter was
exhausted, had probably all gone to the formation of
stars."

Journal oi' ihe Roy.\l .\sikonomic.\l Society of
Canada.—In the September to October number of the

Journal of the R.A.S. of Canada, Mr. H. B. Collier
writes on meteorites, and after giving a brief sum-
mary of early falls, he refers in greater detail to the
"Cape York" meteorites brought by Peary from
Greenland, and to the " Williametle " meteorite found
nineteen miles south of Portland, Oregon. A verv
excellent translation from Ciel ct Terrc of a most
interesting article by G. van Biesbroeck on the astro-
nomical works of Olaus Roemer, the discoverer of
the velocity of the transmission of light, is printed.
The fire at Copenhagen in 1728. destroyed most 01

Roemer's manuscripts, but a portfolio bearing the
inscription ''Adversaria," survived, and has recently
been published by the Danish Society of Sciences.
Valuable historical facts were contained in it, and
are here described. The subject of the boundary sur-

vey between Canada and the United States east of

the St. Lawrence is dealt w-ith by Mr. T. Fawcetl,
and he describes the part Airy took in the arrange-
ments for the carrying out of the necessary astro-
nomical work which such a survey demanded. .A

description is also given of the methods employed on
that occasion (1S42) by the British and .American
parties.

New Nebul.?; and Variaule Stars.—In No. 46(17
of the Asironomische Nachrichten, Mr. C. R.
D'Esterre describes an object the abnormal behaviour
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of which marks it as one of exceptional interest. He
describes it as a new variable star or nova, and its

positions for two epochs were (1855), R.A. 22h. 56-3m.,
dec. +58° 52'; (1900), 22h. 58- 1 + 59° 6-3'. The lonjr
period of brightness of the star and rapid decline
sugtjest, as he says, that "we may be dealings with
the later stages in the history of a nova." Two charts
taken on September 3, igi'i, and Aug-ust 25, 1913,
exhibit marked changes in its magnitude. The sarne
writer directs attention to some new nebuUe in the
region of I Cassiopeiae. Dr. R. Furuhjelm, of the
Helsingfors Observatory, describes two new variables,
both (if which have amplitudes of at least three map^-
niiudes. He proposes to continue lo observe these
objects to secure correct determinations of their
periods.

Watts's Index of Spectra.—Yet another series of
appendices to this most valuable compilation of wave-
length data has been commenced by the publication of
.\ppendix V. This part begins wi'th the spectrum of
the electric spark in air and extends to that of chlorine.
'J he additions include measures of the spectra of the
elements -Aldebaranium, Cassiopeium, and Beryllium
(band spectrum). Among spectra of compounds' Olm-
sted's data for calcium hydride and Fowler's carbon
oxide spectra find a place. Perhaps it is not too late
to make the suggestion that the policy of giving, in
the briefest possible manner, an indication of the con-
tents of the papers referred to be extended to include
all references in forthcoming appendices.

O^

SECULAR DESICCATION OF THE EARTH.
|X Monday, December 8, Prof. J. W. Gregory

read a paper before the Royal Geographical
Society, entitled " Is the Earth Drying- Up? " The
question is naturally one to which a definite affirma-
tive or negative answer cannot be given owing to the
relatively short period during which exact scientific
measurements of precipitation have been made. The
evidence is principally archaeological, botanical, and
geological, supplemented for some countries by historic
records of population. Prof. Gregory put before the
society the views of different investigators, and sub-
jected them to a critical e.xamination, confining him-
self to changes in historical times, and making no
pretence at dealing with the great changes of climate
of geological epochs, other than to indicate the glaciers
of north-west Europe as the probable cause of the
moister Mediterranean climate of prehistoric times.
There are. roughlv speaking, three forms of the

desiccation theory. Prince Kropotkin maintains that
there is a world-wide tendencv towards drought.
Prof. Ellsworth Huntington believes that the most
important changes are pulsatory, the climate being
now drier, now moister. but in the long: run becoming
generally drier. .Mr. R. Thirlmere holds that the
clnnate varies in great cycles, each of which mav
extend over 2000 years or more, and that we are at
present in a cooling world. Prof. Gregory examined
the evidence from different countries in its'bearing on
these theories, and showed the results of his examina-
tion on a map, from which it appears that there has
probably been desiccation in historic times in Central
.Vsia, .\rabia, Mexico, and South .'\merica ; increased
precipitation in the United States of America, Green-
land, Sweden, Roumania, and Nigeria, and no appre-
ciable change in Palestine, northern Africa, China,
Australia, and by the Caspian Sea. He deduces that',
though there may be local variations, there is no
progressive world-wide change to support the theorv
of a universal drought. .4 priori it might be affirmed
that no appreciable universal change could occur with-
out a corresponding considerable change in the dis-
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tribution of land and water, or in the intensity of
solar radiation. The changes in the former have been
small in historic times, and though no direct evidence
of solar intensity is available, the records of tempera-
ture and of plant life indicate that its lluctuations
are probably confined to the short period variations
found by the observers of the Smithsonian Astro-
physical Observatory.
The strongest support for the desiccation theorv is

derived from Central .Asia, where the evidence, though
not conclusive, largely owing to the alternative ex-
planation of blown sand, is sufficiently convincing 10
have won over the majority of the travellers who have
visited that region. E. G.

ASTRONOMY IN SOUTH AFRICA.
A \'ERY interesting address was given bv

-^*- Dr. .\. \^'. Roberts, as president of the South
African Association for the Advancement of
Science, at Louren^o Marques on Julv 7. Dr.
Roberts dwelt for the main part on the progress made
in astronomy by South .'\frican workers during the
past century, but he claims pardon for omissions when
such a large scope of work has to be considered. He
sums up the work of astronomical science in late
years as circling round three great problems, namely
the distance of the stars, the movements of the stars,
and the structure and evolution of the stars. These
three lines, he points out, all converge in one great
question, namely the constitution, history, and cosmo-
graphy of the universe as a whole. In reading his
address, which is published in The South African
Journal of Science (vol. x.. No. 2, October) one is

struck by the great part that has been played by
astronomers in South Africa. To use the president's
own words :

—
" It was at the Cape that a sounding

line was first thrown across the stellar space. It was
at the Capo that the idea of stellar photographv was
born, grew up, and reached maturity. It was at the
Cape, or perhaps by the results obtained at the Cape,
that the first vision was got of those wonderful
streams of stars that sweep majesticallv through our
universe. It was at the Cape that the classical dis-
tance of the sun was reached . . . that the first

accurate parallax of the moon, and, later on, its

weight, was determined . . . that the most refined
measures of stellar distance have been secured." Dr.
Roberts tells the story of how—twenty vears ago—he
had in purpose the determination of the position of
the solar apex from the proper motions in Stone's
catalogue. "I went," he said, "over my postulates
with Gill, and was vehemently assured I was basing
my equations on wrong premises. ' How do you
know that the stars move haphazard? ' he demanded.
I did not know !

' They may be moving in streams

;

the whole universe may be a big whirlpool !
' " The

record of the past work of South Africa in astronomy
is great, and a high standard has been set for the
present and future astronomers there.

THE ORIGIN OF ARGENTINE HORSES.
TN the Anales of the Buenos .Aires Museum for 19 12

(vol. xii.) Senor Cardoso adduced evidence to show
that the story of the origin of Argentine horses from
Spanish horses imported by Don Pedro de Mendoza
'" 'S3S or ^^3^ is a myth', and that the former are
really descended from the Pleistocene Equus rectidcns
and E. citrvidens, and existed in the interior of the
country at the time of the Spanish conquest. This
opinion is disputed in the Revue gin^raie dcs Sciences
of October 15 by Dr. Trouessart, who points out that
the statement of wild horses having been seen by
Sebastian Cabot in 153 1 is based on the figure of a
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horse introduced by that navigator in a map of the

world in tlie region now known as Argentina. This,
it is urged, is no evidence at all, but merely an
indication that the country was suitable for horses.

Historical evidence is cited to prove that horses were
unknown to the Indians of Mexico, Panama, Peru,
and Brazil at the time of the visits of Columbus (1498
and 1502), and of the opening up of the country by
his successors. It is then shown that there is a
hiatus between the beds containing remains of E.
rcclidcns and those with bones of modern horses,
while it is argued that the ancient indigenous perisso-

dactyles became extinct as the result of climatic and
other physical changes. That the liistorical evidence
in the case of the countries mentioned is decisive may
bo admitted, but the statements of Sefior Cardoso
with regard to the existence of large numbers of

horses in Argentina in 1580 and the lack of fear of
these animals exhibited by the Indians, as well as
certain structural peculiarities alleged to be peculiar
to .\rgentine horses and E. rectidens, are not referred
to by Dr. Trouessart, wlio had not seen the original
paper when writing- his own article. A summary of
Senor Cardoso's views will be found in The Field of

July 20, 1912.

FRENCH HYDROLOGY.^
T^ HE operations of the French Hydrological Service
* in the Alps have been so often the subject of

notice in these columns that the issue of a fresh
volume (tome vi.), bringing the record of results down
to the end of the year iqii for the service in the
southern region, does not appear to call for more than
passing notice. As is customary, the volume, which
is mainly devoted to numerical tables of discharges
and other statistical information, commences with a
brief description of certain special features in refjard
to methods of fraugins:; and their adaptation to local

conditions. This is followed by a chapter of explana-
tory remarks on the longitudinal sections and levels

contained in the annexe—a case of forty-three plates.

Somewhat fresher ground is opened out by the first

volume relating to operations of the same service in

the Pyrenees, and detailing the results obtained in

the basin of the .Adour. In a brief, but very effec-

tive, risumi of the circumstances which preceded and
led up to the establishment of the hydrolog^ical service
in the south-west, M. Tavernier, who is in charge of
this section of the work, records that the hydrology
of the Pyrenees has been in the past the subject of
greater research and more numerous observations than
that of the Alps ; and he adds that, while the material
thus accumulated is fairly plentiful, it has brought
with it the attendant difficulty of its evaluation and
coordination, so as to admit of its utilisation in con-
nection with future operations, which are naturallv
destined to be of a more precise and systematic char-
acter. He narrates, in seven successive subsections,

the progress of investigation and the nature of the
observations made before the inauguration of the
departmental service of the Ministry of Agriculture,
dating back to a period anterior to the year 1850,
and including the records of certain services specially

formed, from time to time, to study the phenomena
of floods.

When he comes to discuss the relative merits of
the regimen of the watershed of the Pyrenees and
that of the Provencal Alps, he has some interesting
remarks to make on the importance of lakes, which
may be rendered as follows :

—

The true wealth of the Pyrenees is to be found in

close proximity to the summits, where numerous lakes
1 Ministere de I'AgricuIture : Direclion g6Tnir.ile des eaux et forets.

Service des grande-; forced hydraiiliques. {a) Region des Alpes : Compte
rendu et rcsullats, Tome vi. et Annexe (nivellements), 1913. (i) Riaion du
Sud-Oiiest : Comptes rendu*; et rdsultats obtenus. Tomes i et 2, 1912.
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exist, and where artificial reservoirs can be formed.
It is quite otherwise in the Provengal Alps, where
lakes are scarcely to be found, %nd where reservoir

basins are rare. The lakes of the Pyrenees replace
advantageously the glaciers of the Alps, since, in the
former case, the outflow can be regulated to meet
requirements, whereas the dischar£:^es arising from the
melting of glaciers are intermittent and irregular,

often proving a source of inconvenience because they
cannot be controlled.

The second volume of this series is purely statistical

and diagrammatic, and deals with the results obtained
in the basin of the Garonne down to the end of igio.

B. C.

ECONOMIC GEOLOGY OF PAPUAA
THE Commonwealth of Australia has begun the

issue of "The Bulletin of the Territory of

Papua," of which the first number consists of a valu-

able report by Mr. J. E. Carne, of the Geological
Survey of New South Wales, on the coal, petroleum,
and copper ores of part of British New Guinea. Mr.
Carne visited the district to the north of the Gulf
of Papua in 19 12 in order to investigate the value of

the coal discovered on the Purari River near the

northern foot of Mt. Favenc. The coal proved to be
only a brown coal of Cainozoic age, and Mr. Carne
regards it as of no present economic value. He
visited the Vailala River to inspect a series of gas
springs, of which the first was discovered by G. A.
Thomas at Opa in 191 1. Mr. Carne's samples from
these gas springs have been analysed by Mr. Mingaye,
who shows that they contain petroleum. The dis-

charge of natural gas is in sufficient quantity to indi-

cate the probable occurrence of considerable supplies

of oil in the underlying beds, and Mr. Carne regards
the geological conditions as so promising that he
recommends the prospecting of the area by adequate
boring.

In discussing the relations of this oilfield he gives
a valuable summary of the present stage of develop-
ment of the New Zealand oilfields, and the most
recent information regarding the gas well at Roma, in

Queensland, and of that at Grafton, in New South
Wales. Mr. Carne also visited the Astrolabe copper
field to the east-north-east of Port Moresby. Only
three of the ore occurrences there were available for

inspection at his visit, and mining in the fiefd is at

present dormant. Mr. Carne, however, regards the
prospects of the field as encouraging, though no final

opinion can be formed without further prospecting.
His account of one or two of the mines indicate that
there are considerable bodies of low-grade ores avail-
able. Mr. Carne's memoir contains full references to
the earlier literature on the economic theology of the
districts visited, and it forms a valuable contribution
to the geology of New Guinea.

METEOROLOGY AND GEOPHYSICS AT
THE BRITISH ASSOCIATION.

A MOST important contribution was made by Mr.
-'*

J. I. Craig, who was unfortunately vmabFe to

be present at the meeting. The abnormal warmth of

1911 in Europe prompted Sir Edward Fry to ask in

N.ATURE if the phenomenon was world-wide. Mr. Craig
was able to reply for Egypt in the negative, inasmuch
as the summer there had been cooler than usual, but
he was struck by the definiteness of the opposition,

and began to investigate the relation between tem-
peratures in Egypt and south west England, based
on values for the past thirty-four years. He found
that the departures from the normal in the two

1 J. E. Carne : Notes on the Occurrence of Coal, Petroleum, and Copper
in Papua. Bulletin of the Territory of Papua, No. i, 1913, viii. Pp. 116+
xxix plates+3 sections -f-i map.
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countries were in opposite directions in all seasons,

as indicated by tlie correlation coefficient, but the

results were much more definite for the first and last

quarters of the year, when the values of r were
— 072 and — o'43 respectively. Mr. Craig then pro-

ceeded to calculate the values of r between Egypt and
other European stations, and by using the values

found he drew lines of equal correlation. A little

thought shows what a powerful method he has in-

augurated for dealing with the problem of centres of

action and for localising the centres in a definite

manner. It will be for each country in the future to

work out the monthly or seasonal iso-correlational

lines with itself as base, and to use the charts ob-

tained in determining what information will be useful

to it in making its own seasonal forecasts.

Mr. E. Gold and Mr. F. J. W. Whipple showed some
curves of frequency of temperature for Kew and
Valencia Observatories, which exhibited a double
maximum in the annual curve. Roughly speaking,
the year may be divided as regards temperature into

three seasons, winter, summer, and equinoctial, each
season including four months. If the temperature of

a particular day of the year were always the same in

difierent years, we should get a relatively large
number of warm days at the lime of the summer
maximum, when temperature changes but slowly from
day to day and of cold days at the time of the
winter minimum. Actually, the temperature of a
particular day of the year varies considerably, and
the result is that the temperatures occurring most
frequently are not the extremes, but are closer to the
mean, and it may happen that they meet and give one
single temperature of most frequent occurrence if

the annual variation is small enough compared with
the variability of a particular day. It may be noted
for places similar to Kew in their temperature varia-

tions, that in order to experience the largest number
of days of temperature 60° F., say, it is necessary to

select a place with a mean maximum temperature,
either 4° or 5° above 60° F. or 4° or 5° below 60° F.

Dr. J. S. Owens discussed the conditions to be ful-

filled by an approved method of measuring atmo-
spheric pollution, and considered in turn nine different

methods, none of which were entirelv free from
objection. One of the simplest, that of collecting the
deposit from the atmosphere \v a gauge of known
area, has been adopted by the Committee for the
Investigation of Atmospheric Pollution.

Dr. Vaughan Cornish described a simple method of

determining the period of waves at sea bv observing
the interval between the times when a patch of spent
foam is on the crest of successive waves. The
method appears to be an excellent one, and ought to

be brought to the notice of marine meteorologists, but
it is desirable that observations should be made, in

connection with the method, to determine what cor-
rection is necessary owing to the effect of wind on
the foam.

Prof. H. H. Turner, in presenting the report of
the seismological committee, referred to the great loss

which seismology had sustained through the death
of Prof. Milne, who had invariably given some account
of the year's work and progress at the annual meet-
ing of the association ever sinc^ the committee was
formed nearly twenty years ago. Since his death the
committee had had an anxious time; it was agreed
that the work must be carried on, and the committee
had decided that for the present it could not do better
than arrange for the collection and discussion of
records to be carried on at Shide so far as possible
without alteration. Mr. J. J. Shaw, who gave a
description of his instrimient which was working in

the basement of the building, had succeeded in
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making a satisfactory damping arrangement for the
Milne seismograph ; this removed the most serious
objection which had been raised to the Milne instru-
ment, and it was hoped that the network of stations
reporting to Shide would be able to add a "damped"
instrument to their equipment.
The Rev. H. V. Gill, S.J., read a paper on the dis-

tribution of earthquakes in space and time. He con-
cluded that at least 60 per cent, of recorded earth-
quakes were associated with others in their neigh-
bourhood.
The Rev. W. O'Leary, S.J., discussed the sources of

disturbance of seismometers which are especially
sensitive to convection currents. A statement that
certain periodic variations were due to the beating
of the waves on the west coast of Ireland was chal-
lenged by Dr. Vaughan Cornish, who pointed out
that the resultant effect of the waves on an irregular
coast-line would not have the wave-period ; it would
probably not be periodic at all.

The Rev. A. L. Cortie, S.J. , discussed the connection
between sun-spots and terrestrial magnetic disturb-

ances, and suggested that the equatorial rays of the
solar corona might represent the stream lines of the
solar influence, active in magnetic storms.

Dr. S. Chapman gave an account of an investiga-
tion into the periodic variations of magnetic force,

by which he sought to test and extend Schuster's
suggestion that the changes are due to the motion
of ionised air across the vertical magnetic field. He
dealt particularly with variations of lunar period, and
found that he got eight complex curves for different

phases of the moon, which could be resolved into a
semi-diurnal variation, and a diurnal variation of
which the epoch changed during the month—a change
which he attributed to variation in the ionisation of
the upper atmosphere due to the variation in the
solar-hour angle.

In a joint meeting with Section E, important
geodetic questions were discussed. An account of this

discussion is given in the report of the proceedings of
Section E.
On Monday the meteorologists and other cosmical

physicists met together for the annual " meteorological
luncheon," and taking to heart Sir Joseph Larmor's
comment on the results achieved at the Mount Wilson
Solar Observatory, that " if the meteorologists were
not careful we should soon know more about the
sun's atmosphere than we did about the earth's,"

the meteorologists accorded the place of principal

guest to Prof. Hale's representative, Mr. C. E.

St. John, who promised to remember them at his

mountain shrine.

GEOGRAPHY AT THE BRITISH
ASSOCIATION.

AT the conclusion of the president's address in
'* Section E (Geography), Dr. W. S. Bruce pre-

sented his newly completed map of Prince Charles
Foreland, Spit.sbergen—an island of about 250 square
miles, half of which is below the 100-foot contour line

and one-fifth covered by glaciers. The rest consists

of mountains and huge moraines. The height of

Saddle Mount was fixed at 1406 ft., and the Devil's

Thumb at 2602 ft. On a later day he gave an account
of the economic resources of Spitsbergen, chief among
which is an excellent steam coal bordering a splendid
harbour, at present mined chiefly by Americans. In

view of negotiations from Russia for the purchase of

these coal measures, lying only fifty-three hours by
cruiser from our coasts, he urged the immediate
annexation of the island by the British Government.

Mr. I. N. Dracopoli described his journey across
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Jubaland to the Lorian Swamp, and Dr. C. A. Hill
the exploration of the limestone caverns of Gaping
Ghyll, in Yorkshire.

Friday morning was devoted to local geography.
After Miss C. A. Simpson's paper, which dealt in
tletail with the physical and human circumstances of
ihe Rugby district. Prof. W. W. Watts analysed in

masterly fashion the geography of Shropshire. Con-
trasting the lowlands north and east of the Severn
with the ui)lands of the south and west, he exhibited
graphically tlie influence on rivers, roads, and place-
names of the forested Edges and the wooded barrier
nf the Severn Gorge. The more immediate neigh-
bourhood of Birmingham furnished material for three
jiapers. Mr. P. E. Martineau showed how the Mid-
land Plateau, an upland area of looo square miles,
sharply limited to the south by a steep escarpment,
had marked the meeting of the English invaders from
the H umber with the Saxons from Wessex. Mr.
W. H. Foxall traced the growth of the city from a
market at the convergence of trackways; and Mr. H.
Kay contrasted the Black Country, which owed to
its varied minerals a population of 1,750,000, a density
exceeded on an equal area only in London, with the
historical scenery of its borderland.
On Monday, before Dr. Bruce 's paper on Spits-

bergen, Mr. C. B. Fawcett contributed an anthropo-
geographic study of fiord lands in relation with the
physical conditions of Norway, the north-west coast
of North -America, and Magellanes. In each region a
narrow strip of coast was backed by barren highlands

;

each had a damp climate unfavourable to agriculture,
with an ice-free sea; in each, expansion took place
along the waterways. Social development depended
on skill in navigation, local and limited among the
Magellanes, confined to dug-out canoes among the
.Amerinds, but highly developed where the Norsemen
were in touch with the shipbuilding nations of Europe.
Mr. A. G. Ogilvie investigated the origin and growth
of two remarkable promontories which screen the
Inverness Firth from the Moray Firth, partly through
geological changes, partly through tidal and wind
currents. Prof. J. W. Gregory gave a lantern lecture
on Australia, in preparation for the coming visit of

the Association to that continent.

On Tuesday morning the section divided into two
parts, one joining with members of .Section A to

receive papers on geodesy, the other discussing natural
regions of the world, the topic being introduced by
Prof. A. J. Herbertson. In the latter the most in-

teresting points arose in connection with the place of
man in the region. Some speakers held that human
interests formed the only satisfactorv principle of
division ; others that the title " natural '' excluded man
from consideration ; and others that man and his
environment were so mutually interactive as to be
indivisible in such relations.

At the joint meeting with Section A, Capt. H. S. L.
Wintcrbotham, R.E., read a paper on the accuracy
of the principal triangulation of the United Kingdom.
He said that the work having been carried out in the
years 1783 to 1853, the precision of the angular
measurements was less than that of most of the
continental work, which is of later date. The probable
error of an observed angle as calculated from the
triangular errors is 1'23", as against o'54" for the
mean of all national systems up to 1892. These facts
had led to the expression of doubts whether the
British work was sufficiently accurate for incorpora-
tion with the more modern European work. This
question was discussed at the British Association
meetings in 1006 and igoS, and in the latter year a
letter was written on behalf of the Council of the
Association to the President of the Board of .Agricul-

ture and Fisheries, suggesting the remeasurement
of a small portion of the triangulation remote irom
the old bases. This has now been done, and there
are available as checks six bases In the British Isles

(including three measured before I1820 with steel

chains), and also a connection across the Channel to

the new French meridional arc. The greatest dis-

crepancy found was 1/42000 between the new base
at Lossiemouth and the new Paris base.

The accuracy of a triangulation depends not only
on the precision of the angular measurements, but
also on the " strength " of the figure. In this latter

respect the British triangulation has a considerable
advantage over most other work. In order to get
a rough idea of how far this had compensated for

the inferior angular measurements a comparison was
made with seventy-seven pairs of bases in all parts of

the world. On the assumption that the error

generated varied as the square root of the distance
from the base it was found that the mean discrepancy
for too miles of triangulation was o'ooooo44 "'' ^^^
logarithm, or 1/99000. Taking the six pairs of bases
available for the British Isles, the mean discrepancy
was o'ooooo29 in the logarithm, or 1/ 152000. It

would appear, therefore, that the principal triangula-

tion is sufficiently accurate for incorporation with
the more modern work on the continent, and that if

funds became available for remeasuring the British

arcs, they would be better employed for other geodetic
work.

Capt. H. G. Lyons, F.R.S., read a short paper on
the terms used in triangulation, directing attention to

the great and confusing differences in the terms
adopted. He recommended that the terms first order,

second order, third order, and fourth order should
be adopted, the order depending on the average tri-

angular error. The discussion showed that the feeling

of the meeting was very much in favour of the pro-

posal, and the question was brought up at the meeting
of the general committee, and finally referred to the

council, with a view to the whole question being
brought to the notice of those concerned. M. Ch.
Lallemand, in the discussion, stated that the subject

was being considered by the International Geodetic
Association.

.\ paper by Mr. E. B. H. Wade, read by Mr. Keeling,
gave particulars of some longitude observations in

Egypt along a line Helwan-Dagsur to investigate the

local attraction in that district. There is a difference

in the local attraction between the places named of

about 8".

Mr. B. F. E. Keeling road a paper on the precision

of field latitudes in Egypt. The latitudes were observed
with a lo-inch Repsold theodolite. The probable error

of a single night's observations worked out at about
o'l", but the agreement between observations on
different nights was not as good as this would indi-

cate. To investigate this, a series of monthly observa-

tions for latitude were carried out in the grounds of

the Helwan observatory, using a procedure identical

with that followed in the field. The results were
much less accordant than was to be expected from
the individual probable errors. A comparison of the

different monthly sets of observations (11 in all) gave
a probable error for one set of o'5", and this would
appear to be the correct probable error to assign to

the field latitudes of the Egyptian Geodetic Survey.

It was pointed out in the discussion that as these

discrepancies were not found at permanent observa-

tories, they must either be due to some peculiarity in

Egypt, or more probably to the methods and instru-

ments employed, .\mong those who took part in the

discussions were M. Ch. Lallemand, Col. C. F. Close,

and Prof. H. H. Turner.
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UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

C.\Mi'.Kii)i;:i.—Mr. l-". Horion, of St. John's College,

has been approved by the General Board of Studies

fur the detrree of doctor of science.

Science announces that an anonymous gift of

20,000/. has been made to Wellesley Colleg'e. The
monev was given towards the 200,000?. fund \\hich

the college is trying to raise as an endowment. The
tutal amount obtained thus far is 90,600?.

Among the scientific lectures arranged for advanced
students of the University of London during the spring

term of 1914 are a course of four lectures on carbo-

hxdrate fermentation at King's College, by Prof. .A.

Harden, University professor of biochemistry, at 4.30
p.m., on Mondays, beginning on January 26; and a

course of eight lectures on physiological effects of

anaesthetics and narcotics, at Guy's Hospital, by Dr.
M. S. Pembrey and Mr. J. H. Ryffel, at 4 p.m., on
Thursdays, beginning on January 22. The lectures,

which will be illustrated by experiments, are addressed
!o advanced students of the University and to others

interested in the subjects. .Admission is free, without
ticket.

TiiK annual rejiort for the session 1912-13 of the

Royal Technical College. Glasgow, has now been
circulated. The total number of individual students
enrolled was 5069. of whom 610 were day students.

The higher work of the college continues to grow in

volume and in standard. The roll of students included

135 graduates of the four .Scottish universities and of

the Universities of Cambridge, London, Manchester,
.Mlahabad, and Calcutta. The arrangements for the

ainiiation of the college to the L^niversity of Glasgow
have been completed, and the ordinance of the Univer-
sity Court giving et'lect to the affiliation received the
approval of his Alajesty in Council on March 7, 1913.
The report gives particulars of twenty-nine works and
papers published during the session by members of

the college. Details are supplied of the extensions
and developments in the various departments of the
college and of the continued interest shown by the
ni;inufacturers and merchrmts of the district in the
work of the college.

The Institute of Chemistry has issued in pamphlet
f( rm a full report of a conference of professors of
chemistry held on October 17 last to consider the
relation of the qualifications of the institute to those
of other educational institutions; the general question
of the training of professional chemists ; and the work
of the institute in matters of professional interest in

all branches. The members of the conference in-

cluded the officers and members of the council of the
institute, the board of examiners, professors of chem-
istry in universities and colleges recognised for the
training of candidates for the as.sociateship of the
institute, and in other well-known colleges and tech-
nical schools. The pimiphlet contains a preliminarv
statement by the president of the institute. Prof. R.
Meldola, submitted as a basis for discussion and
circulated among members before the conference,
notes received from members before the day of the
conference, the report of the conference itself, and
expressions of opinion since received. The svmposium
i^ of great interest to chemists as bringing together
uithoritative views on the training and qualifications
iW professional chemists.

O.v Friday, December 5, the London Teachers'
.Association held a meeting to discuss a report to be
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made by its education committee on the child and the
kinematograph. The report will be based on the per-

sonal observations of the members of the committee
of visits to picture palaces, on the results of their

e.xperience with children, and on the written composi-
tions of 1300 children of Standard HI. and upwards
on the picture palace. Mr. .Albert Smith, chainnan
of the education committee, considered the subject as
regards its moral, physical, and educational effects on
the child. Its physical effect was to produce a great
frequency of headaches and to increase the number of

children demanding eye treatment ; its effect on char-
acter building was bad; the educational aspect showed
that the results in a child's mind was " utter, hope-
less, desperate confusion." Two things were needed,
an efficient film censorship for all films shown to

children and the establishment of educational condi-

tions so that teachers should control films to be used
in school work. In Germany the drawbacks of the
kinematograph were minimised by proper restrictions.

Dr. Garnett said that the London County Council
had postponed consideration of this matter for six

months. He had doubts whether the kinematograph
would be of use in the teaching of history, geography,
and industries, but he certainly thought it was of
considerable use in the teaching of science, on account
of the time-control.

The annual prize distribution of the Northampton
Polytechnic, London, E.C., was held on Friday,
Deccinber 5, when the prizes were distributed by Mr.
Cyril S. Cobb, the chairman of the London County
Council. In his report, the principal, after giving
details of the work of the institute, referred particu-

larly to the delay in the erection of the technical optics

annexe and its serious effect upon the unique work
of the polytechnic in this subject. Mr. Cobb, in his

address to the students, expressed his regret at the
scheme having been apparently pigeon-holed at the

Education Office of the council, and promised to

unearth it with a view to a definite answer being
given to the requests of the governing body in view
of the great importance, both to the metropolis and
the nation, of carefully planned developments in tech-

nological education in optics. Mr. Cobb also dwelt
upon the necessity for employers, the apprenticeship
system being practically dead, giving facilities for

their apprentices and younger workmen to attend

technical classes, remarking that if such facilities

were not given the time might not be far distant when
attendance at such classes might be made compulsory.
In the laboratories of the polytechnic an interesting

scientific development in electric furnace work w.is

the subject of a lecturette given by Mr. .S. Field, the

head of the technical chemistry department, with prac-

tical demonstrations by Mr. E. Kilburn Scott, another
member of the staff, and the inventor of a new type

of electric furnace. The furnace is a flame arc fur-

nace, working at high voltages, the three arcs of a

three-phase system being produced at the same point

in one furnace. .\ir under pressure is blown, as
usual, through the arc, and the nitrous oxide pro-

duced is absorbed in appropriate towers, but incident-

allv the furnace is so arranged that the waste heat of

these products can be utilised for steam raising. .\

still more important feature of the furnace is that the

arc can be started and stopped by means of discharges
in an auxiliary circuit not part of the high-pressure
power supplv. This gives a very efficient and con-
venient form of control. Other and older tyes of elec-

tric furnaces were described, and, to some extent,

demonstrated. Many interesting details of the work
and equipment of the polytechnic were also on view,
some of them involving novel features of both educa-
tional and scientific interest.
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SOCIETIES AND ACADEMIES.
London.

Royal Society, December 4.—Sir William Crookes,
O.M., president, in the chair.—Sir Francis Darwin :

.\ method of studying transpiration. The method is

to close the stomata by coating the surface of the
leaf with vaseline or some other grease, and then to
place the intercellular spaces in connection with the
outer air by cutting the leaf into strips. It is found
by experience that such leaves transpire at rates com-
parable to those observed in natural leaves, and that
they appear to behave normally in relation to external
influences. In the present paper the effect of the
relative humidity of the air is considered.—Sir Francis
Darwin

: The effect of light on the transpiration of
leaves. The object of the research was to get a
general idea of the differences in transpiration pro-
duced by alternate periods of diffused light and dark-
ness. The experiments were made on the laurel
(Prunus laiirocerasus) and the ivy (Hedera helix),

either by weighing or with the potometer. The
results proved variable, and only by taking an average
of a considerable number of experiments were figures
of any sort of value obtained. For Prunus the average
transpiration-rates in light and darkness are as
132: 100; for ivy the figures arc 136:100.—Prof.

J. B. Farmer and L. Digby : Dimensions of chromo-
somes considered in relation to phylogeny. It is not
possible to maintain that the width of chromosomes
is a feature constant for the large phyla of the animal
kingdom, inasmuch as not only are there appreciable
individual differences, but in closely related species,
e.g. lobster and prawn, this difference amounts to at
least 60 per cent.—J. H. Mummery : The process of

calcification in enamel and dentine. Although much
has been written on the calcification of teeth, the
actual mode of deposition of the lime salts has been
very little investigated. The author shows that both
in dentine and enamel the lime salts are deposited in

the globular form, despite the chemical composition
of the finished tissues.

—

.\. Compton : The optimum
temperature of salicin hydrolysis by enzyme action is

independent of the concentrations of substrate and
enzyme. The optimum temperature of the enzyme in

question is independent alike of the concentration of
the substrate and of the concentration of the enzyme.
—C. F. U. Meek : The ratio between spindle lengths
in the spermatocyte nietaphases of Helix Poniatia.^
Dr. A. P. Laurie, W. F. P. McLintock, and F. D.
Miles : Egyptian blue. The purpose of the research
is to decide the exact conditions under which the
blue, manufactured and used in Egypt from the fourth
dynasty to classical limes, is produced, and to clear up
the doubts as to its nature and constitution. The
results of the investigation are to confirm the con-
clusion come to by Fouqu^ that the blue is a double
silicate consisting principally of calcium and copper,
but in which these metals can be partially replaced bv
alkalies. When soda, lime, and cooper cai;bonate are
heated with an excess of sand, a green glass is formed
round the quartz particles at about 800° C. .\t about
840° the double silicate begins to crystallise out of
this rrtagma, again completely dissolving to form a
green glass at 8go° C. The discovery of this com-
pound by the Egyptians is doubtless due to their
practice of glazing small articles carved out of sand-
stone with a green copper glaze.

Royal Meteorological Society, November iq.—Mr.
C. J. P. Cave, president, in the chair.—W'. II. Dines :

The daily temperature change at great heights. When
observations by means of registering balloons were
first started in England in 1907, it was soon found
that the effect of solar radiation upon the thermo-
graph was a matter that must be reckoned with. To
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avoid the trouble, balloons were mostly sent up a little

before sunset, and this policy continued until the

meeting of the International Committee at Monaco in

the spring of 1909. At that meeting the time of

7 a.m. was fixed for the international ascents, 7 a.m.

being the time for which the morning weather chart

is drawn. .Since then, ascents have been made in

England at the specified time, viz. 7 a.m., on the

twenty-three specified days per annum. But other

ascents have also been made on the international days

and on days of special meteorological interest, such

as the occurrence of thunder, or of a very high or

very low barometer, and such ascents are mostly

made in the evening. Some 200 good observations

have been made in the British Isles, reaching to about

16 kilometres, concentrated into two nearly equal

groups, one with its centre two hours after sunrise,

and the other about a quarter of an hour after sunset.

Mr. Dines has carefully discussed these records, and
finds that above two kilometres and up to the iso-

thermal column, the daily range of temperature, if it

exists at all, does not exceed 2° C, and that tln'

maximum is in the afternoon or evening.— H.
Harries : The eddy winds of Gibraltar. The Rock
rises to 1400 ft., and is very exceptionally situated at

the entrance to the Mediterranean, and consequently
gives rise to great eddies of wind. Mr. Harries on
two visits to Gibraltar made some observations on
these eddies at the summit signal station, 13 10 ft.,

by means of small balloons and pieces of wadding and
wool. .Vs the observations were carried out under
nearly calm and also very windy conditions the results

are both curious and interesting, and may help to

throw light on some of the atmospheric disturbances
which are a source of trouble to aviators.

Linnean Society, November 20.—Prof. E. B. Poulton,
F.R.S., president, in the chair.—H. J. Elwes : The
travels of Sir Joseph Hooker in the Sikkim Himalaya.
Hooker received in all iioo/. from Government, and
the return was marvellous in comparison with that
modest subsidy. The first year, 1849, was devoted to

work to the westward, including a part of Nipal, as
far as the Yangma valley, and ending in late autumn

;

the second year was spent in northward exploration

as far as the Tibetan boundary at the Donkia pass.

Besides the collection of a vast number of plants.

Hooker observed the geology and meteorology of the
country traversed, and plotted the map which was
published in his " Himalayan Journals." .\ subordinate
part was the despatch of more than 1000 packets of
seeds to the elder Hooker, by whom they were dis-

tributed to many private gardens and nurseries, by
which means European cultivators became possessed,
amongst other things, of the Himalayan Rhododen-
drons. Of the literary results of these inv'estigations

may be mentioned the two volumes of the " Himalayan
Journals," 1854, t''"^ splendid " Illustrations of Hima-
layan Plants," 1S55, and the noble " Rhododendrons
of the .Sikkim Himalaya," brought out in 1849-51 by
Sir ^^'illiam Hooker during his son's absence in Indi.T.

Zoological Society, November 25.—Prof. E. W. Mac-
Bride, F.R..S., vice-president, in the chair.—Orjan
Olsen : A new Rorqual from the coast of .South .Vfrica.

A detailed account was given of external characters,

biology, and distribution.—Miss .Marie V. Lebour : A
new species of Trematodes of the genus Lechriorchis.

The .species was found in the body-cavity of a dark
green snake [Zainenis geinoiiciisis) that had died in

the society's gardens.—T. H. Withers : ("irripede re-

mains from the Cenomanian Chalk Marl in the nei.gh-

bourhood of Cambridge. The greater number of the

specimens are referred to two species of the family
Pollicipedidie, and add materially to our knowledge of

the phylogeny of the pedunculated Cirripedes. Both
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forms are remarkable for their advanced form of

scutum, in which the umbo is subcentral, and show
that the transition of the scutal umbo from an apical

to a subcentral position was acquired independently

bv unrelated forms in distinct lines of development.

—

Dr. P. Chalmers Mitchell : The peroneal muscles in

birds. The author had dissected these muscles in

more than 300 birds, and believed that he was able

to give a nearly exhaustive account of the varieties

of form presented by these structures. The paper

described the peroneal muscles in Chauna chavaria,

and £javc a systematic ai count of the conditions in

' the different avian groups which could all be repre-
* sented as derivatives of the Chauna condition by loss

of certain portions and increased development of other

portions.

Royal Anthropological Institute, November 26.—Prof.

A. Keith, F.R.S., president, in the chair.—M. Fr. de
Zeltner : The Touareg. The Touareg inhabit a region

from the 7th degree of W. longitude to the hth degree
of E. longitude, and the author had explored the whole
<if this territory from east to west, reaching as far north
a-; .\oud^ras, about 150 km. north of Agadez, the

capital of Air. The main object of the author's expe-

ditions in 1910-11-12 was the anthropological study of

the southern Touareg, of whom he measured 145
individuals, three being women. He was able to dis-

cover that, despite a certain amount of intermixture,

the race presented a great homogeneity, and that it

differed distinctly from the neighbouring groups

—

negroes, Hausa, Peulh, and Moors. Its cus-

toms were exclusively feudal, and women played
a very important role amongst the Touareg,
while they were treated with but little con-
sideration amongst their neighbours. Although the

Touareg were warriors above everything, yet one
could conclude that they were commencing to adapt
themselves to a settled life. As their pillaging ex-

peditions became from day to day more difficult, a
number of them were beginning to devote themselves
to agriculture, forcing their captives to work, and
obtaining good results therefrom. Internally there
was absolute tranquillity in the Touareg country.

December 2.—Prof. A. Keith, F.R.S., presi-

dent, in the chair.—Dr. W. Hildburgh : Japanese
minor magic connected with the propagation
and infancy of children. The lecturer prefaced
his paper by describing the kind of magic
to be dealt with as principally non-professional, and
performed by the ordinary man or woman as distin-

guished from the professional magician. Starting
with various magical cures for, or means for avoiding,
barrenness. Dr. Hildburgh showed how some of these
depended upon the transference of the soul of a living

or dead person to the barren woman, while others
depended upon the simulation of a birth, or other
mimetic means. Passing then to pregnancy, he dis-

cussed the magical means for assuring the safety of
the unborn child by protecting it from the attacks of

malignant demons and from the effects of inadvertent
acts of the mother, and those for predicting its sex
and for assuring that the se.x should be as desired.

Faraday Society, November 26.—Mr. W. R. Bous-
field, vice-president, in the chair.—E. Vanstone : The
electrical conductivities of sodium amalgams.—A. C.
Rivett and E. I. Rosenblum : The influence of a second
'•olute on the solubility of orf/io-phthalic acid.

Society of Chemical Industry, December i.—Dr. W. R.
Hodgkinson in the chair.—Dr. E. J. Russel and W.
Buddin : The use of antiseptics in increasing the

growth of crops in soil. The action of antiseptics on
the soil is shown to be complex, but the most impor-
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tant for the present purpose is that the micro-organic

population of the soil is very considerably simplified.

The higher forms of life are killed when sufficient

antiseptic is added, and the bacteria are greatly

reduced in numbers. If the antiseptic is Volatile or

easily removed from the soil a remarkable result is

obtained shortly after it has gone. The bacterial

numbers do not remain low, but they begin to rise,

and finally attain a level much e.xceeding that of the

original soils. Simultaneously there is an increase in

the rate of ammonia production in the soil; the

evidence shows that this is the direct result of the

increased numbers of bacteria. The increased

ammonia production, however, does not set in if a

large amount of ammonia and nitrate is already pre-

sent in the soil. This increased production of

ammonia induces a larger growth than in the un-

treated soils ; antiseptics, therefore, tend to have the

same action as nitrogenous fertilisers, and could be

used to supplement them in practice. The antiseptics

used should be destructive to disease organisms, pests,

and organisms detrimental to the ammonia-producing
bacteria, be capable of being removed from the soil

either by volatilisation, oxidation, or decomposition, be

convenient in application, and not be absorbed too

readily by the soil, or proper distribution cannot take

place. Of the various compounds tried during the

last- three years formaldehyde is the best ; then comes
pyridine, and then cresol, phenol, carbon disulphide,

toluene, and others. None of these are so good as

steam, but the subject is yet in its infancy, and there

is no reason to doubt that suitable antiseptics will yet

b? found.

C.\MBRIDGE.

Philosophical Society, November 17.—Dr. Shipley,

president, in the chair.—Dr. Doncaster : A possible

connection between abnormal sex-limited transmission

and sterilitv. In a previous paper it was shown that

the rare tortDiseshell male cat probably arises by a

failure of the normal sex-limited transmission of the

orange colour by the male. The present communica-

tion gives evidence that the tortoiseshell male exhibited

is sterile. Two females of the moth Abraxas grossu-

lariata in which the normal se.x-limited transmission

of the grossulariata pattern had failed were also

sterile ; it is therefore suggested that the sterility may
be correlated with transmission of a character to a

sex which does not normally receive it.—E. Hindle :

The flight of the house-fly.' The paper contains a

description of experiments on the range of flight of

the house-flv, conducted in Cambridge during the

summer of 1912. The results obtained indicate that

flies tend to travel cither against or across the wind.

The chief conditions favouring their dispersal are fine

weather and a warm temperature. The maximum
flight in thickly housed localities seems to be about a

quarter of a mile, but in one case a single fly was
recovered at a distance of 770 yards. It should be

noted, however, that part of this distance was across

open country.—H. H. Brindley : Sex proportions of

Forficula aiiriciilaria in the Scilly Islands. In view

of collections of the common earwig obtained from

two of the islands in 191 1 showing as considerable

differences in the proportions of the sexes as had
been previously observed in collections from various

localities in England and Scotland (Proceedings,

vol. xvi., part 8, 1912, p.' 674), a visit was made to

the Islands in .August last year. Collections were

made in all the five inhabited and seven of the un-

inhabited islands. There are great differences in the

proportions of the sexes in the various islands. The
range for different localities on a single island is not

great. The evidence that the characters of the soil

and vegetation show any relation with the sex propor
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lions is VL'r\- slight. The sex proportions in the Srilly

Isles show very slif^ht relation with the positions of

the islancN as regards each other.

Manchester.

Literary and Philosophical Society, November 4.—Mr.
l-'raneis Nicholson, president, in the chair.-—Prof.

Edmund Knecht and Miss E. Hibbert : Note on some
products isolated from soot. The authors gave an
.iccount of the laborious work involved in isolating;

definite organic compounds from soot collected from
household chimneys round Manchester. Three of

these were obtained, and were described. One such

compound is an unsaturated solid hydrocarbon, caro-

tene, which was isolated in 1783 by Konig and Kiesow
from hav, this being the only other known source.

.Another substance, obtained in the form of a pure

yellow oil, appears to be of the nature of a higher

alcohol, and a solid organic acid was also isolated.

—

Prof. II. C. H. Carpenter: The crystallising properties

of electro-deposited iron. Specimens of electro-

deposited iron sheet of a high degree of purity have
been found to exhibit remarkable recrystallisation

effects when heated above the AC3 change, and then

cooled below the hvi, change. In this way relatively

enormous crj'stals are formed in three seconds after

cooling below Ar3. The coarse crystals are sometimes
" equi-axed " and sometimes "radial." Frequently

both types occur on the same specimen. There is no
reason for thinking that they are constitutionally

different, and they are most probably a iron. These
crystallisation effects are only obtained when the

thickness of the iron sheet or strip does not exceed

a certain critical figure, which is between 0011 and
0012 of an inch. The coarse crystals once formed can

onlv be destroyed either by mechanical work or by
heating above AC3 followed by quenching, or by very

prolonged heating above AC3 followed by ordinary

cooling rates. The same heat treatment which pro-

duces coarse crvstals in the electro-deposited iron

refines wrought-iron and very mild steel that have
been rendered coarsely crystalline by "close-anneal-

ing" between 700° and 800° C. On the other hand,
annealing at 700° to 800° C. has no effect in coarsen-

ing the structure of the electro-deposited iron which
has been refined by cold mechanical work. In these

respects, therefore, the behaviour of electro-deposited

iron is precisely the opposite of that of wrought-iron
and mild steel.

Edinbirgii.

Royal Society, November 17.— Prof. J. (ieikie,

F.R.S., president, in the chair.—Dr. F. Kidston Fossil

flora of the Westphalian .Scries of the South .Stafford-

shire Coalfield. More than 150 species were de-

scribed, .some of them being recorded for the first

time as British. \ few new species were also

described.—Prof. Margaret J.
Benson : Sphacrostoma

ovale {Colostoma ovale et intermedium , Williamson),

a Lower Carboniferous Ovale from Pettycur, Fife-

shire. The paper also contained the description of a
seed referable to Pteridosfernis, and possibly belong-

ing to Heterangium Grievii. Williamson.—Prof. C. R.
Marshall : Studies on the pharmacological action of

tetra-alkvl-amnioniuni compounds. 1., The action of

letra-methyl-ammonium chloride. This substance pro-

duces paralysis of the myoneural junctions in mam-
mals and frogs. In anaesthetised mammals the intra-

venous injection of certain doses causes temporary
cessation of the respiration, which was found to be
synchronous with the paralvsis of the nerve-endings

in the muscles of the anterior end of the body. The
nspirator)- paralysis was also found to occur after

division of both fifth cranial nerves, and therefore

could not be due, as has been stated, to stimulation of

the endings of these nerves. It was further shown
that the effect was not synchronous with the action

on the circulation.— Dr. T. Muir : The theory of bi-

gradients from 1859 to 1880.

Paris.

Academy of Sciences, December 1,- .M. V. (iuyon in

the chair.—Paul Appell : The development of (at — y)-'

in series proceeding according to the inverse of given

polynomials.—M. Righi was elected a correspondant

for the section of physics in the place of the late M.
Bosscha, and M. Grignard a correspondant in the

section of chemistry in the place of M. Sabatier.

elected non-resident member.—.\ndre Broca and Ch.
Florian : A practical level with a damped mercury
bath. The movements of the sheet of mercury are

deadened by covering with a thin layer of glycerol,

the latter being covered by a sheet of plane glass.

Numerous possible applications of the instrument are

suggested.— Henri Chretien : Statistical analysis of star

clusters.—.\. Demoulin : A characteristic property of

the families of Lame.—E. Vessiot : The reducibility

of differential systems.—Serge Bernstein : Some
asymptotic properties of polynomials.— F. La Porte :

.Modifications of the coast of Brittany between Pen-
march and the Loire. Near Morbihan the coastline

is the same as in 182 1 ; elsewhere the coast-line has
retreated, except at Carnac, where 80 to 100 metres

have been gained from the sea.—.V. Korn : The origin

of terrestrial magnetism.—F. Croze : The peculiarities

of the Zeeman phenomenon in the series spectra of

oxygen and hydrogen.—A. Cotton, H. Mouton, and P.

Drapier : The optical properties of a mixed liquid sub-

mitted simultaneously to an electric and a magnetic
field.—G. Ribaud : The quantitative study of the

absorption of light by the vapour of bromine in the

ultra-violet. From the results of the experiments the

kinetic theory of light absorption does not hold for

the large bands ; for five lines the theory is in good
agreeinent with observation.—L. Dunoyer': .\n experi-

ment in optical resonance on a gas in one dimension.

—G. Moreau : Couples consisting of two flames. Two
Bunsen flames burn vertically in contact, one con-

taining the vapour of an alkaline salt. In each flame

is a platinum electrode, from which, under conditions

detailed in the paper, a current amounting to several

microamperes can be obtained.—R. Boulouch : Systems
of centred spherical diopters : ordinary stigmatism and
aplanetism.—E. Aries : The laws of displacement of

chemical equilibrium at constant temperature or at

constant pressure.—P. Teilhard de Chardin : A forma-

tion of carboro-phosphate of lime of the Palaeolithic

age.—A. Prunet : The fungi which cause in France
the disease (pietiii) of cereals. This name is applied

to diseases due to the attacks of three different species

of fungi.—L Stoklasa and V. Zdornicky : The influ-

ence of the radio-active emanations on vegetation.

In small amounts, the radium emanations favour

plant growth, but above a certain quantity the con-

trarv effect is observed.—E. J. Hirtz : A new reaction

in electrodiagnosis.— Philippe de Vilmorin : The here-

ditarv characters of tailless and short-tailed dogs. --

Y. Manouelian : Histological study of the destruction

of the acini in the salivary glands in rabic animals.

—

.\drien Lucet : Experimental researches on coccidiosis

of the domestic rabbit.— L. Gaumont : Contribution to

the study of the black fly of the beet.—F. Duchacek :

A supposed biocheinical variation of the Bulgarian

lactic bacillus. .\ criticism of some conclusions of

Effront on the variation of the Bulgarian bacillus.

—

Auguste Lumiire and Jean Chevrotier : A new culture

medium very suitable for the development of the

gonococcus.—C. Bruyant : The peat bogs of the massif

of Mont Dore.— E. .\. Mattel : Experiments with

fluorescein at great distances. In connection with the
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use of dyestufTs with great tinctorial properties, such
as lluorescein, in tracing the path of underground
water-courses, it is shown that the dye need not be
previously brought into solution if the water is tlow-
ing, and that very large quantities of the colouring
matter must be employed if erroneous conclusions are
10 be avoided. One hundred kilos, of fluorescein were
used in one successful experiment.

Calcitt.4.

Asiatic Society of Bengal, November 5.—H. B.
I'reston

: A molluscan faunal list of the Lake of
Tiberias with descriptions of new species. The paper
deals in the first instance with a large collection made
by Dr. .\nnandale at and near Tiberias in October,
U)i2. A remarkable feature of the molluscan fauna
of the Lake of Tiberias is the thickness of the shells
of most of its constituent species and the almost eom-
jilele absence of thin-shelled forms. This is probably
due to the large amount of mineral matter held in

suspension in the water. The distribution of the
different species is discussed under the heading of
<ach, and several new species and varieties are
described. With the exception of a species of Unio,
these are for the most part minute shells.—R. H.
M'hitehouse : The Planarians of the Lake of Tiberias.
Three species of Planaria were taken in the immediate
vicinity of the Lake of Tiberias, from which no repre-
sentative of the group has hitherto been identified
specifically.—Dr. G. Horvafh : Aquatic and semi-
aquatic Rhynchota from the Lake of Tiberias and its

Immediate vicinity. The collection made includes
seventy-nine specimens of aquatic and semi-aquatic
Rhynchota, representing twenty-one species, of which
three are new to science.—Dr. N. Annandale,

J. C.
Brown, and F. H. Gravely : The limestone caves of
Burma and the Malay Peninsula. This paper is
divided into three portions. The first is introductory
and gives a general account of the caves of Burma
and the Malay Peninsula, a history of the literature
which has ground up around them since the early
days of the eighteenth centurv, and particulars of
their archaeology and folklore. Part i. is by J.
Coggin Brown, and deals with the geologv of the
cave-bearing limestones of Burma and the iVLalay
Peninsula. The opinion is expressed that on thorough
examination manv of the limestone caves of Burma
and the Malay Peninsula will be found to contain
di'posits with recent or subrecent fossil remains.
Part ii. is by N. Annandale and F. H. Gravely, and
consists of an account of the fauna of the caves.
Although both blind and purblind species are included
in the list, no animal as yet recorded from these caves
has reached the height of specialisation sometimes
a{ veloped by a cavernicolous existence ; such, for
example, as is found in the case of certain species
from the caves of Europe and North America. An
appendix contains notes bv Ch. Duroiselle and B. B
Bmyabinode on clav votive tablets from th^ caves
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IMPERIAL
COLLEGE
OF SCIENCE AND TECHNOLOGY

SOUTH KENSINGTON, LONDON, S.W.

The following Special Courses of Advanced Lectures will be gi>

commencing in January next :—

Subject— Conducted Aj

—

^, „ ,. , ,„, .
/Prof. V. H. Blackman, M.A., Sc.D.,

The Pathology of Plants
I F.L.S., F.R.S.

Cytology 1 Prof, 'h'.' Maxwell Lefrov, MA.,
Advanced Entomology/ F.L.S

For further particulars of tliese and other Courses I

should be made to the RliGlSTRAR.

applic

THE SIR JOHN CASS TECHNICAL INSTITUTE,

Jewry Street, Aldgate, E.G.

The following Special Courses of Instruction on the Fermentation Indus-

tries will be given during the Lent and Summer Terms, 1914 :—

BREWING.

By AtiTHUR R. Lim;, F.I.C.

A Course of 20 Lectures with associated laboratory work, Tuesday

evenings, 7 to 10 p.m., commencing Tuesday, January 13, 1914.

BREWERY PLANT.

By Hui;h Acuot, M.A.

A Course of 10 Lectures, Wednesday evenings, 7 to S p.m., commencing

Wednesday, January 14, 1914.

Detailed Syllabus of the Courses may be had upon application at the

Office of the Institute, or by letter to the Principal.

THE SIR JOHN CASS TECHNICAL INSTITUTE,
Jewry Stieet, Aldgate, E.G.

DEPARTMENT OF PHYSICS AND MATHEMATICS.
The following Special Courses of Instruction will be g.ven during the

THE Construction and uses of physical instruments
IN THEIR APPLICATION TO PHYSICAL CHEMISTRY.

By F. J. HARLOW, B.Sc, A.R.C.S.

A Course of 10 Lectures with associated laboratory work, Friday even-

ines 7 to 10 p.m., commencing Friday, January 16, 1914.

This Course is arranged especially for those who desire to become ac-

auainted with the construction and uses of the instruments employed in

the study and applications of Physical Chemistry. Full opportunity will

be provided in the laboratory for practice in the use of the instruments

dealt with m the lectu^e^s.^^
GASES AND RADIO-ACTIVITY.

By R. S. Willows, M.A., D.Sc.

A Course of 10 Lectures, fully illustrated by experiments, Friday even-

ines 7 to 8 p.m., commencing Friday. January 16, 1914.

This Course is intended for those who have a good general knowledge of

Physics and who desite to become acquainted with the modern develop-

ments of this important branch of the subject.

Detailed Syllabus of tho Courses may be had upon application at the

Office of the Institute, or by letter to the Principal.

RUTHERFORD
MUNICIPAL TECHNICAL COLLEGE,

NEWCASTLE-UPON-TYNE.
Principal—G. L. Eclair-Heath, Wh.Sc, A.M.LM.E.

APPOINTMENT OF A SENIOR LECTURER IN
ENGINEERING.

Commencing Salary ;£2oo per annum.

The Council of the above College invito applications for the above

appointment from gentlemen having good
_
works and drawing office

experience, first class Jechnical school training, training in engineering

laboratory work, and some leaching experience in day or evening work.

The appointment is a full-time appolntmem (pa.tly day and p.irtly even-

ing work) Applications should be made before Wednesday, December 31,

on forms which, with further particulars, may be obtained from the

undersigned. SPURLEY HEY, Secretary.

Education Office,

Northumberland Road,
Newcastle-upon-Tyne,

December 11, 1913.

BIRKBECK COLLEGE,
BREAMS BUILDINGS. CHANCERY LANE, E.C.

Principal : G. Armitage-Smith, M.A., D.Lit.

COURSES OF STUDY (Day and Evening) for the Degrees of the

UNIVERSITY OF LONDON in ihe

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURS)

under RECOGNISED TEACHERS of the University.

SCIENCE.—Chemistry, Physics, Mathematics (Pure and
Applied), Botany, Zoology, Geology and Mineralogy.

ARTS.—Latin, Greek, English, French, German, Italian.

History, Geography, Logic, Economics, Mathematics (Pure
and Applied).

Evealng Courses for the Degrees la Ecoaomlcs and Law.

ooe-o.^xi.r i-c-c-c; t Day : Science, £17 lOS. ; Arts, £10 lOs.
SESSIONAL FEES

J ^j,^,„.„^ . Science, Arts, or Economics, £5 5S.

POST-GRADUATE AND RESEARCH WORK.
Pros/'ectuses post free. Calendar id. (by post ^d.) /rotu the Secretary.

CITY OF LONDON COLLEGE.
AOTIHO IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMEROE.

WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C.

tNe&r Moorgat« »od Llvarpool fltr««t Btattoni).

Principal: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.)

EVENING CLASSES IN SCIENCE.
Well-equipped LABORATORIES for Practical Work in

CHEMISTRY, BOTANY, GEOLOGY.
Special Courses for Pharmaceutical and other examinations. Classes

are also held in all Commercial Subjects, in Languages, and Literature.

Art Studio. All Classes are open to both sexes.

DAY SCHOOLOFCOMMERCE. Preparation for a COMMERCIAL
or BUSINESS career.

Prospectuses, and all other information, gratis on application.

DAVID SAVAGE, Secretary.

SOUTH-WESTERN POLYTECHNIC INSTITUTE, CHELSEA.

SPECIAL EVENING COURSES.
Bacteriology and Fungus Culture—High MacLkan, D.Sc, Ch.B.,

M D Biochemislry—High MacLean, D.Sc, Ch.B., M.D. ; Crystallo-

graphy and Mineralogy—'A. J. Maslen, F.L.S. , F.G.S ; Electricity and

Maenetism--L. Lounds, B.Sc, Ph.D. ; Foods and Drugs Analysis—

H.B.Stevens, F.I.C. Ph.C, F.C.S. ; Heredity and Evoluiion-'J. T.

CuNNi.NGHAM, M.A. ; Human Physiology— F. OB. Ei.iisoN, B.A., M.D.

;

Metallography & Pyrometry-W. A. Naish, A.R.S M., A I.M.M. ; Optics
—'F. W. Jordan, B.Sc, A.R.C.S. ; Organic Chemistry—"J. C. Crocker,

M.A., D.Sc ; Physical Chemistry—*J. C. Crocker, M.A.. D.Sc. ; Plant

Ecology— F. Cavers. D.Sc, F.L.S.; Pure Mathematics, subsidiary sub-

ject for B.Sc Honours—'T. G. Strain, M.A. ; Recent Researches in

Biochemistry-Hugh MacLean, D.Sc, Cli.B., M.D. ; Stratigraphcal

Geology with special reference to foreign areas—T. C. Nicholas, B.A.

(Camb.l; Vector Analysis. Complex Quantities with applications to

Physics-J. Lister, A.R.C.S.
- Recognised Teachers of London University.

Evening Courses commenced for the Session 1913-M on Monday, Septem-

ber 22, 1913, and the Day Courses on Monday, Seplember 29, 1913.

Further particulars on application to the Secrktarv.

Telephone: S99 Western. SIDNEY SKINNER, M.A., Principal.

THE MURDOCH TRUST.
For the benefit of INDIGENT BACHELORS and WIDOWERS

of Good Character, over 55 years of age, -.vlio have done "something"

in the way of Promoting or Helping some branch of Science.

Donations or Pensions may be granted to persons who comply with these

conditions.

For particulars apply to

Messrs. J. & J. TURNBULL, W.S.,

58 Frederick Street, Edinburgh.

THE UNIVERSITY OF LIVERPOOL.
LECTURESHIP IN PHYSICS,

ite applications for this Lectureship. Salary, ^£300.The Council

Applications, together with testimonials, should be forwarded to the tin-

derslgned (from whom further particulars may be obtained) on or before

lanuarv i, iqi4," > • y
•< EDWARD CAREV, Registrar.
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PRINCIPLES OF MATHEMATICS.
Principia Mathematica. By Dr. A. N. White-

head, F.R.S., and Bertrand Russell, F.R.S.
\ol. iii. Pp. X+491. (Cambridge: University

Press, 191 3.) Price 21s. net.

THE third volume of this work has followed

very closely upon the second, which was
only published last year, and is in every respect

a worthy successor to it. It is mainly concerned
with the theory of series, which was begun in the

second volume, and then proceeds to the theory

of measurement. A further and final volume will

deal with geometry. To some extent the treat-

ment has been inlluenced by the coming volume,

especially in the section devoted to the theory of

measurement. For the same reason, a special

section is included, containing the theory of cyclic

families, such as the angles about a given point

in a given plane.

That the monumental task which the authors

have undertaken should already have reached this

stage is almost incredible. For they are in effect

creating a new science, with a symbolism of its

own, quite foreign to mathematics, which develops

naturally as the work proceeds. It is scarcely

necessary to point out that the Principia does

not concern itself with the development of mathe-

matics, as understood by the mathematician, but

solely with the logical deduction of the proposi-

tions of mathematics from merely logical founda-

tions. It represents, in one aspect, the culmina-

tion of the movement, which has swept over

mathematics of late years, towards a rigorous

examination of its fundamental premises. To such

a work there is always the disadvantage inherent

in a new symbolism, but a symbolism is essential

to its development, and the authors employ the

method which inflicts the minimum of labour on

the reader : no symbol or abbreviation is em-

ployed until it becomes essential, and then its very

recurrence fixes it in the mind of the reader.

The general scope of the volume has been indi-

cated already, and it only remains to consider the

detailed treatment adopted. Well-ordered series

are considered first, as possessing many impor-

tant properties not shared by series in general.

In particular, they obey a process of transfinite

induction, which is an extended form of mathe-

matical induction, differing, however, in the fact

that it deals with the successors of classes instead

of single terms. On the whole, Cantor's treat-

ment is followed closely, but an exception is made

in dealing with Zermolo's theorem, and in the
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cases where Cantor assumes the multiplicative

axiom. The writers emphasise the dubious char-

acter of much of the ordinary theory of trans-

finite ordinals, depending on the fact that it is

founded on a proposition requiring this axiom.

Ordinal numbers are defined as the relation-

numbers of well-ordered series, after Cantor,

serial numbers being the relation-numbers of series

in general. Products of an ordinal number of

ordinal numbers are not in general ordinal num-
bers, although the sums are. The treatment of

sums and products contains much new matter.

Perhaps the most interesting part of the work is

the authors' solution of the paradox proposed by

Burali-Forti in 1897, relating to the greatest

ordinal number. It appears that in any one type

there is no greatest ordinal number, and that all

the ordinal numbers of a given type are exceeded

by those of higher types.

An important section is concerned with the dis-

tinction of finite and infinite as applied to series

and ordinals. The distinguishing properties of

finite ordinals are then established. It does not

appear that a proof can be found of the existence

of alephs or ta's with infinite sufBxes. For the

type increases with each successive existence-

theorem, and infinite types appear to have no

meaning. The treatment of the theory of ratio

and measurement is quite new. The quantities

are regarded as "vectors" in a generalised sense,

so that ratios can hold between relations. The
hypothesis that the vectors concerned in any con-

text form a group is not prominent. The theory

of measurement is a combination of two other

theories, one a pure arithmetic of ratios and real

numbers, and the other a pure theory of vectors.

If the axiom of infinity is assumed, great diffi-

culties in connection with the existence-theorems

are avoided. But the authors have endeavoured to

get rid of the assumption, for, as they point out,

it does not seem proper to make the theory of a

simple ratio like 2/3 depend on the fact that the

universe contains an infinite number of objects.

The theory of ratio and measurement is actually

the most important part of the volume, but it is

impossible in a brief review to do justice to it.

Vet it must be said that the publication of this

volume is a landmark in the theory, and the

authors have earned the sincere thanks of all

mathematicians who are interested in the logical

foundations of their subject. The printing must

have been a peculiarly difficult task, on account

of the nature of the symbols, and the Cambridge

University Press is to be congratulated on the

manner in which this work, like its predecessor,

has been produced.



446 NATURE [December i8, 19 13

l^EW BOOKS ox CHEMISTRY.

(1) Preliminary Chemistry. By H. \\'. Bausor.

Pp. 106. (London: W. B. Clive, 1913.) Price

IS. 6d.

(2) Manual of Qualitative Analysis. Reagent and

Combustion Methods. By ^^^ F. Hoyt. Pp.

^' + 35- (New York: The Macmillan Co.;

London: Macmillan & Co., Ltd., 1913.) Price

15. 3d. net.)

(3) A Course in General Chemistry. By Prof. W.
McPherson and Prof. W. E. Henderson. Pp.

viii + 556. (Boston and London: Ginn & Co.,

n.d.) Price io5. 6d.

(4) Treatise on General and Industrial Organic

Chemistry. By Dr. Ettore Molinari. Translated

from the second enlarged and revised Italian

edition by T. H. Pope. Pp. xix + 770. (Lon-

don: J. & A. Churchill, 1913.) Price 24X. net.

(5) Qualitative Aiialyse vom Standpitnkte der

lonenlehre. By Dr. W. Bottger. Dritte

.Vuflage. Pp. xvii + 565. (Leipzig: W. Engel-

mann, 1913.) Price 1 1.20 marks.

(6) Chemie. Unter Redaktiun von E. v. Meyer.

.illgemeine Kristallographie arid Mineralogie.

Unter Rcdaktion von Fr. Rinne. Bearbeitet

von E. V. Meyer, G. Engler, und L. Wohler,

O. Wallach, and others. Pp. xiv + 663. (Leip-

zig und Berlin : B. G. Teubner, 191 3.) Price

21 marks.

(1) T~^HE "Preliminary Chemistry" by Mr.

X Bausor, which is issued by the Uni-

versity Tutorial Press, provides, as the preface

states, a course of simple experiments for begin-

ners in chemistry, from which most elementary

principles of the science are deduced. There are

six chapters dealing with air, water, carbon di-

oxide and lime, salt and hydrochloric acid, sulphur

and its acids, and, finally, carton and combustion.

Each chapter is furnished with a summary, a set

of questions, and some practical exercises. The
experiments are simple in character so as to be

well within the capacity of a schoolboy, and the

sequence is so arranged as ' to illustrate funda-

mental ideas in a clear and logical fashion. For
the most part they run on familiar lines. It may
be pointed out that the definition of one term
by using another, which is left undefined, does not

leave the matter much clearer. " If by its conver-

sion into ice or into vapour a new body had been
produced differing in constitution from the water,

we should no longer have been dealing with a

physical change." No doubt the orthodox way of

beginning a book on practical chemistry is to

direct attention to the fundamental distinction

between chemical and physical changes ; but is it

really essential to start with it? Could not the
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question be more easily answered after a certain

number of chemical changes had been observed?

(2) Mr. Hoyt's manual of qualitative analysis is

a small volume of 36 pages. Though small and
cheap, it is crammed with facts, so crowded,

indeed, that the author has recourse to a kind of

shorthand in addition to the ordinary chemical

formulae in order to compress his materials. To
take one example, the confirmatory test for iron

by the action of potassium hydroxide is expressed

thus: conf. 2 = sol + KOH = precip. white to dirty

green (if Fe") or brown (if Fe"').

There are few or no explanations, and the

whole compilation is that of a mere mechanical

guide-book interspersed with a few moral and

practical precepts. No one can grumble with the

statement that " most laboratory accidents are

avoidable " or the advice to be "cleanly in person

and work "
; but what precise meaning is conveyed

by " Nature thinks in the molecule only, and you

should learn to do the same " it is difficult to say.

The student is further enjoined to "ask himself

constantly what? how? and why?" We can

only trust that he will have something more sub-

stantial than the manual for supplying the

answers.

(3) The course on general chemistry by McPher-

son and Henderson forms an excellent introduction

to a more elaborate study, or, in terms of the

usual examination standards, would be a useful

text-book for a student at the intermediate stage

of his chemistry course.

Although the subjects are treated in an elemen-

tary fashion, no facts or theories of real import-

ance are omitted, whilst at the same time the text

is not overloaded with the description of an un-

necessary number of compounds.

The book is written in a clear and simple style,

the illustrations, though not so abundant as are

sometimes found in American chemical books for

elementary students, are well and neatly drawn, so

that all the essential details are apparent, an effect

partly due to the excellence of the paper. It has

evidently been compiled by thoughtful and ex-

perienced teachers, who have spared no trouble in

the treatment of their subject. It is, in short, a

book that may be safely recommended as a text-

book for a first year college course.

(4) Molinari 's organic chemistry is mainly de-

scriptive of the organic industries, that is to say,

theoretical considerations are largely subordinated

to the industrial applications of this branch of the

science. For example, tautomerism occupies half

a page, and stereoisomerism five pages, whereas

the manufacture of explosives and the sugar in-

dustry cover about 40 pages each, the brewing

of beer and the gas manufacture extend to more
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than 20 pages each, and many other technical

processes, such as the manufacture of soap, starch,

and paper, are treated in the same detailed

fashion. We have no desire to underrate the value

of a book which devotes the greater part of its

space to technology. On the contrary, the excel-

lent and copious illustrations of plant and ma-

chinery, the clear exposition of the processes and

the carefully compiled statistics will appeal to

many students of organic chemistry, who will look

in vain for practical information of this character

in the ordinary text-book.

But they must bear in mind that the description

of operations, which are often merely mechanical

and in no sense chemical, cannot replace the prin-

ciples of the science, which should be carefully

studied and assimilated in advance.

WTiilst, therefore, strongly recommending the

Ixjok to the English student, we must warn him

that he cannot afford to neglect the theoretical

side, and that details of any technical process,

however elaborate, will not make him a techno-

logist. We must also point out that he is placed

at some disadvantage b)' reason of the book having

been written by an Italian for Italians. The appar-

atus and methods of technical analysis are often

not those recognised as standard methods in this

country. Moreover, the rather indiscriminate

mixing of English and foreign weights and

measures is a little confusing.

Thus, we are told on page 69 that in desulphur-

ising petroleum 4500 kilos of iron oxide are mixed
with 200 tons of petroleum ; on page 72 it is stated

that the value of Bakoum petroleum is about

75. 2d. per quintal ; on page 532 the quantity of

tar treated in England is given in tons ; whilst that

of creosote oil extracted from it is put down in

hectolitres. Moreover, the ton Is the metric ton

{looo kilos) and not the English weight. If, in

a future edition, the technology could be edited

by the translator and English money, weights, and

measures introduced so as to conform with

English practice, the utility and interest of the

volume for English readers would be greatly en-

hanced. As it is, the volume is a distinct addition

to chemical literature, and the translator, Mr.

T. H. Pope, ma}' be congratulated on the ability

with which he has carried out a task which must

have entailed an enormous amount of assiduous

application.

(5) Dr. Bottger's qualitative analysis based on

the ionic theory is too well known to need a special

notice. The present volume is the third edition.

The principal changes are corrections and emenda-

tion of the text and the addition of microchemical

reactions, which have been specially studied for

the new edition by his collaborators, R. Heinze
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and R. Griessbach. The chapters on oxidation and
reduction have been thoroughly revised, and a

section on autoxidation has been added.

Qualitative analysis is a branch of practical

chemistry which is so frequently presented in the

form of small books adapted for examination use,

that it is a satisfaction occasionally to meet with

one in which the subject is raised to something like

its proper dignity ; and no justification for such a

book is needed. It is interesting, nevertheless, to

read Dr. Bottger's apologia; for it expresses views

in which many teachers of chemistry will entirely

concur. The following is a rough translation :

—

"The preference for short and elementary text-

books, whereby a working mastery of analytical

technique can be achieved, stands in direct oppo-

sition to the views attached to other branches of

study in institutions for higher education and to

the system of instruction current in the higher

secondary schools. It is obvious that so large

a mass of material as that included in analytical

chemistry cannot be mastered in the short time

devoted to the study of qualitative analysis. But

it is unquestionably more important and educative

for the beginner to learn to use at the outset a

book which may act as a guide in his later re-

searches, even if it involves a little more labour,

than to study analysis from elementary books

which must fail him when more difficult problems

present themselves."

(6) The volume under review is on chemistry

and crystallography, and is one of nineteen, which

include mathematics, the natural sciences, and

medicine. They form together one section of a

series, which, when completed, will comprise up-

wards of sixty volumes dealing with what is

termed "Modern Culture."

The present volume contains an account of the

development of different branches of chemical

science, such as inorganic, organic, and physical

chemistry, thermochemistry, photochemistry, elec-

trochemistry, physiological chemistry, agricultural

chemistry, and crystallography, all within the

space of 650 pages.

The names of the contributors are sufficiently

well known in the chemical world to ensure that

each subject is adequately treated so far as space

permits. E. von Meyer has written a general,

historical introduction, and among other writers

are Wallach, Luther, Nernst, Le Blanc, Kossel,

\Vitt, &c. Each subject is introduced by a brief

historical review, with an account of its later pro-

gress and development. The book is, in short, a

history of the science brought down to modern

times.

It is not quite easy to determine for what class

of readers the book is intended. It is far beyond
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the grasp of the scientific tyro, and a well-informed

chemist would probably find little that was new
to him. Nevertheless it is not without a certain

fascination, if only by the mere perusal of a record

which exhibits in a striking manner the wonderful
fertility of the science and its extraordinary growth
in recent years. Moreover, it is well written, well

printed on good paper, and handsomely bound.
Anyone who succeeds in assimilating a fraction

of the contents of the other fifty-nine volumes, in

addition to this, may indeed claim to have reached
a condition of modern culture of unexampled
thoroughness.

J. B. C.

GAS, LIGHT AND AIR.
(i) Gas Testing and Air Meastirement. By C.

Chandley. Pp. vii + 77. (London : Methuen and
Co., Ltd., n.d.) Price 15. 6d_

{2) Light, Radiation, and Illumination. Trans-
lated from the German of Paul Hogner by
Justus Eck. Pp. xii + 88. (London: The
Electrician Printing and Publishing Co., Ltd.,

n.d.) Price 65. net.

(i) T^HE title of the first of these books is

A. somewhat misleading. In these days
of high-pressure gas and the use of burners in

which the adjustment of the induced air is of the

first importance, it is very natural to suppose that

a work entitled "Gas Testing and Air Measure-
ment " has something to do with gas burners.

This is not the case. By gas is meant fire-damp

in mines, and the air measurement refers to the

ordinary practice in mines of measuring the venti-

lating currents.

The author deals with the indications of the

safety lamp as an indicator of the proportion of

fire-damp if this is not outside the limits of 2 and

5 or 6 per cent., and of the effect of quantities

above the explosive limit in putting out the flame.

He does not refer to any of the devices that have
been used for showing smaller quantities, as, for

instance, Prof. Clowes 's hydrogen lamp or

Liveing's fire-damp indicator. The book is in-

tended primarily for candidates for certificates

under section 15 of the Coal Mines Act, 1911. It

-should serve this purpose well, as the discussion

of the all-important cap of the flame of the safety

lamp is very clear; some attention is given to the

legal requirements and official regulations relating

to coal mines, and the methods used for measuring
\entilating currents are very fully explained.

(2) " Light, Radiation, and Illumination " is

in admirable exposition of the science which forms
the basis of the practice of the illuminating en-

gineer. It is the object of the members of this

recently organised profession to apply light so as

to obtain economical and satisfactory illumination,
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and not merely to place so many hundred candle-

power of illuminating means irf a room or a street.

The scheme of the book is not unlike that of

Euclid, but using the methods of trigonometry

and the calculus and geometrical illustrations of a

series of propositions following in logical sequence

the demonstrations are as clear as any in Euclid,

but the time and space required are vastly less

than that which would be necessary with a purely

geometrical method.

Beginning with a flat element of surface of a

given luminous intensity, the author shows that

the light radiated in different directions in space

is proportional to the chords of a sphere to which

the flat surface is tangent at the element. Then
gradually sources of other geometrical forms are

considered, and such real sources of light as fila-

ments and arc light carbons. The Illumination of

surfaces and spaces, the effect of light-coloured

walls, the curves of illumination from different

sources, the uniformity of illumination with many
lamps, and many other branches of the subject

are treated fully and convincingly, and numerous

tables for facilitating calculations in real cases are

found as they are required.

\\'hile the forms of the illumination curves given

by incandescent electric lamps and three kinds of

arc lamps receive their full share of attention, no

reference whatever is made to gas lighting. Now
that the most beautifully lighted streets in London

—Victoria Street, Pall Mall, and other streets in

the West End, covering some miles—are lighted

by high-pressure incandescent gas, it seems rather

an omission not to have any statement even of the

nature of the illumination curve of this type of

burner. While the publishers may persuade

themselves that electric illumination now is, after

daylight, the only kind that matters, this is not

the fact, and the author might with advantage

have given the illumination curve of one type of

high-pressure gas burner. In spite, however, of

this omission, the book is a splendid example of

science applied to an art which has been too long-

neglected.

OUR BOOKSHELF.
The Place of Climatology in Medicine: being the

Samuel Hyde Memorial Lectures, 1913. By Dr.

W. Gordon. Pp. v + 62. (London: H. K.
Lewis, 1913.) Price 3s. 6d. net.

At a time when the broad features of the climate

of civilised countries are well established through
long series of exact observations, it is well to be

reminded that an accurate knowledge of the local

variations, especially of wind and rainfall, are of

vital importance in medical climatology. We have
yet to produce properly contoured large-scale

maps of climate, even for well-populated districts.

i
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and these are necessary for the medical expert in

those investigations which are essential if the

practising physician is to be enabled to base his

jjrescription of climate upon knowledge rather

tlian liearsay and hypothesis. Dr. Gordon gave
<i new impetus to such research by his inquiry into

the effect of rain-bearing winds upon the preval-

ence of phthisis, and in these lectures he empha-
sises the need for further detailed investigations

of this character ; he instances in particular cancer
and rheumatic fever as suitable subjects owing to

the considerable local variations which he has
observed in the distribution of these diseases.

The information to be derived from such re-

searches would be useful to the physician in diag-
nosis and prognosis, as well as in its more obvious
applications.

The main thesis of the lectures is the explana-
tion of the origin of the theory that altitude,

per se, affected the prevalence of phthisis, and the

elucidation of the real factor. If the crude death-
rate from phthisis is considered, it appears usually
that up to about 5000 feet the disease becomes
continuously less prevalent as the height in-

creases, even if only an agricultural population is

considered. Dr. Gordon has re-examined the
statistics in detail, and has arrived at the conclu-
sion that the decrease is mainly due to the more
sheltered situations sought bv the mountain-
dweller for his halaitation. He finds that for places
exposed to rain-l)earing winds the death-rate may
even increase with altitude. The differences in the
death-rate between places with different exposures
are remarkable ; in the Grisons the rate is three

in four times as great in places exposed to

W. winds as in sheltered places, and two to

three times as great as in places exposed only to
E. winds. Such results are of the first import-
ance, and Dr. Gordon is to be congratulated on
the success of an arduous piece of research.

E. G.

The " Wellcome " Photographic Exposure Record
and Diary, 1914. (London : Burroughs Well-
come and Co. , 1913.) Price IX.

This neat, handy, and useful little pocket-book
contains the concentrated essence of photographic
practice, and anyone who has used it once will

no doubt, like the writer, continue to secure it

annually. The issue for 1914 does not materially
differ from that published last year, except that

everything is brought up to date. The great
success of the tabloid form of developers, ^^c,

is acknowledged by its most general use, and this

issue gives, among others, one illustration of Mr.
H. G. Ponting using the "Rytol" developer in

the hut at the winter quarters, and another by
him of the Terra Nova off Cape Ea ans. The
special device attached to the cover, which tells

the correct exposure at one turn of the disc and
the light tables for each month, and factors for

plates, films, \c. , are special and valuable
features of the publication. Ample space is pro-
vided for logging the details of each plate or film

exposed, and the usual diary portion obviates
the necessity of having to carry any other pocket-
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book for other memoranda, engagements, &-c..

Three editions are published, one for the North-
ern hemisphere, another for the Southern, and a
third for the L'nited States. The price of one
shilling brings it within the reach of everyone,
and the book is well worth the money.

Chemical Tvchjiology and Analysis of Oils, Fats,
and IVaxts. By Dr. J. Lewkowitsch. Fifth

edition, entirely re-written and enlarged.
\"ol. i. Pp. xxiii + 668. (London: Macmillan
and Co., Ltd.) Price 25X. net.

The well-known work of the late Dr. Lewkowitsch
was reviewed at .some length in these columns
on the appearance of the fourth edition some
four years ago (X.ature, .August 19, 1909). In

view of the stage of transition through which
the subject of fat analysis is now passing, the

author woidd haAC preferred to wait a little

longer before bringing out the present edition,

but the exhaustion of the pre\ ious issue precluded
further delay.

The arr.uigemcnt of the subject-matter remains
much as before, but its bulk has increased con-
siderably, in spite of every endeavour to compress
it and eliminate what has become antiquated.

Due note has been made of recent progress in

the chemistry and technology of fats and oils, so

far as the scope of the present volume allows.

.A.ttention may be directed, for instance, to the

discussions upon the causes of rancidity, the

limitations of colour reactions in the examina-
tion of oils, the synthesis of glycerides, the

hydrolysis of fats by ferments and by chemical

catalysts, and the production of " hardened " or
" hydrogenised " fats by the reduction of various

oils. In short, there is evidence that the volume
has undergone a thorough revision in bringing

it up to date.

It is to be hoped that the lamented decease of

the author will not necessitate any considerable

delay in the completion of the new issue. The
work was his magnum opus, and will remain a

worthy memorial of his industr}' and knowledge.

Tlie British Empire Universities Modern English

Illustrated Dictionary. Revised under the chief

editorship of Edward D. Price and Dr. H.
Thurston Peck. Pp. lxxx+1008. (London:
The Syndicate Publishing Co., 1914.) Price 20s.

The illustrations form a noteworthy character-

istic of this dictionary; for, as the title-page states,

there are coloured plates, monotones, duograph
charts and maps. The dictionary proper is pre-

ceded by a number of articles by well-known
writers designed to promote the intelligent use ol

the volume ; and at the end of the book are many
useful and interesting addenda. The type of the

dictionary itself is excellent, making reference to

it easy and pleasant. With readers indifferent to

the price of books the dictionary is likely to

become popular, for it is not only trustworthy

and exhaustive, but its handsome appearance will

make it an ornament to the library table.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications .]

Reflection of Light at the Confines of a Diffusing

Medium.
I SUPPOSE that everyone is familiar with the beau-

tifully graded illumination of a paralVm candle, e.\tend-

ins^ downwards from the flame to a distance of

several inches. The thing is seen at its best when
there is but one candle in an otherwise dark room,
and when the eye is protected from the direct light

of the flame. .And it must often be noticed when a
candle is broken across, so that the two portions are

held together merely by the wick, that the part below
the fracture is much darker than it would otherwise
be, and the part above brighter, the contrast between
the two being very marked. This effect is naturally
attributed to reflection, but it does not at first appear
that the cause is adequate, seeing that at perpendicular
incidence the reflection at the common surface of wax
and air is only about 4 per cent.

.\ little consideration shows that the efficacy of the

reflection depends upon the incidence not being limited
to the neighbourhood of the perpendicular. In con-

sequence of diffusion ' the propagation of light within
the wax is not specially along the length of the candle,

but somewhat approximately equal in all directions.

.Accordingly at a fracture there is a good deal of
"total reflection." The general attenuation down-
wards is doubtless partly due to defect of transparency,
but also, and perhaps more, to the lateral escape of

light at the surface of the candle, thereby rendered
visible. By hindering this escape the brightlv illu-

minated length may be much increased.

The experiment may be tried by enclosing the candle
in a reflecting tubular envelope. I used a square
tube composed of four rectangular pieces of mirror
glass, I in. wide, and 4 or 5 in. long, held together
by strips of pasted paper. The tube should be lowered
over the candle until the whole of the flame projects,

when it will be apparent that the illumination of the
candle extends decidedly lower down than before.

In imagination we may get quit of the lateral loss

by supposing the diameter of the candle to be in-

creased without limit, the source of light being at the
same time extended over the whole of the horizontal
plane.

To come to a definite question, we may ask what
is the proportion of light reflected when it is incident
equally in all directions upon a surface of transition,

such as is constituted by the candle fracture. The
answer depends upon a suitable integration of Fres-
nel's expression for the reflection of light of the two
polarisations, viz. :

—

S--
_imH,e-ff) ^,^Un'(d--e')

where 6, 6' are the angles of incidence and refraction.

W'e may take first the case where 6>6', that is, when
the transition is from the less to the more refractive
medium.
The element of solid angle is 27rsinfl(/^, and the

area of cross-section corresponding to unit area of the
refracting surface is cos 6 ; so that we have to consider

sin5cns<9(S-or T-)(/(9, (2)

I To«hat isthedififus
chemical heterogeneily. (

geneous materiul < peraliv
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the multiplier being so chosen as to make the integral
equal to unity when S^ or T^ ha\^ that value through-
out. The integral could be evaluated analytically, at
any rate in the case of S^, but the result would
scarcely repay the trouble. An estimate by quad-
ratures in a particular case will suffice for our pur-
poses, and to this we shall presently return.

In (2) 6 varies from o to \n and ff is always real.

If we supppose the passage to be in the other direc-

tion, viz. from the more to the less refractive medium,
S^ and T-. being symmetrical in 6 and 6', remain as

before, and we have to integrate

2 sin 6' cos 6' (S- or T^)d6'.

The integral divides itself into two parts, the first

form o to a, where a is the critical angle corresponding
to 6= hir. In this S-, T- have the values given in (i).

The second part of the range from 6' = a to 6' = Iit

involves " total reflection," so that S" and T- must be
taken equal to unity. Thus altogether we have

2\ sm 6' cos 6' {S- or T-)d6' + 2
\

%\n6' co9,&Jff, (3)

in which sin a = i /j, jx (greater than unity) being the
refractive index. In (3)

2 sin 6' cos ffd6' = ii %\n -ff = fi.~'-i/ sin-ff,

and thus

—

(3) = M''x(2) + i-f"-

, ^. _ 1 J. / =;>!->/) i-ci-i r,v T2^ M ' r,\

expressing the proportion of the uniformly diffused
incident light reflected in this case.

Much the more important part is the light totally

reflected. If ;a= 1-5, this amounts to 5/9, or o-55s6.
With the same value /i, I find by Wedille's rule

—

-^i^

sin25..SV5: = o'i46o, / sin 26 . TVfl=0'0339.

Thus for light vibrating perpendicularly to the plane
of incidence

—

(4) = 0-5556 + 00649 = 0-6205
;

while for light vibrating in the plane of incidence

—

(4) = 05556 + 00 15 1 = 05707.

The increased reflection due to the diffusion of the
light is thus abundantly explained, by far the greater
part being due to the total reflection which ensues
when the incidence in the denser medium is somewhat
oblique. R.-wleigh.

The Pressure of Radiation.

The theory of radiation at present accepted is based
on Maxwell's result that the pressure of any com-
ponent frequency is one-third of its energy density,

which appears to result from an assumption analogous
to Doyle's law, according to which the excess pressure
due to vibration, in the case of a gas, would be one-
third of the energy density of the vibration.
Lord Rayleigh {Phil. Mag., 1905) has shown that

this cannot be true in the case of a gas, since the
vibrations are adiabatic, and Boyle's law does not
hold. For a monatomic gas, where the reasoning
based on the kinetic theory is fairly certain, he deduces
that the excess pressure should be two-thirds of the
energy density.

In a recent note on radiation and specific heat (Phil.

Mag., October, 1913) I gave an outline of a new
theory, showing good agreement with experiment,
from which I deduced the result that " the total pres-

sure of full radiation should be one-third of the in-

trinsic energy density, but this could not be true for
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the partial pressure of each component taken
separately." So many of my correspondents, including-
Lord Rayleigh, have questioned the grounds of this
-statement, which is the crux of the whole problem,
that It may be of interest to explain my reasons more
fully.

Arguing- on the analogy of a gas, it is evident that
the vibrations of radiation must be regarded as
adiabatic, and cannot satisfv ^r = constant, unless
the value of the index y (the ratio of the total energvE + /)-c' to the intrinsic energv E) is equal to unitV,
which IS impossible. We conclude either that the
analogy is false, or that, if the vibrations are adiabatic
the ratio may have different values for different fre-
quencies. Since the index 7 is equal to (E + ^-.;)/E, it

\
IS obvious that, to be consistent, we must have
/> = (7-i)E/'y, which agrees with Lord Rayleigh 's

suit for monatomic gases, and niav be true generallv
I- the pressure of adiabatic vibrations.
According to my theorv, radiation consists of the

vibration of equal elementary units (Faradav tubes
associated with ionic pairs) each possessing the same
angular momentum, but having intrinsic energy pro-
portional to the frequency v and independent of the
ternperature T. The pressure is assumed to be equallv
divided between the molecular units according to the
gas law /)i; = RT, because this gives the simplest
possible explanation of the exponential term ,•-»''' in
the radiation formula as a direct consequence of
Carnot's principle, and because equipartition of
pressure is the most universal condition of equilibrium
in physics.

It follows that the ratio of the pressure to the energv
density, denoted by 7-1, must be of the form T i^:-,

which is different for different frequencies at the
same temperature, but gives the mean value \'x for
fu

1 radiation. The possibility of having different
values for this ratio is explained bv the fact that the
vibrations are adiabatic, and the correction thus intro-
duced into the theorv of radiation is in this respect
analogous to that introduced bv Laplace into the
Newtonian theory of the propagation of sound.
The assumption here made admits of a fairly simple

experimental test, such as the following. Divide the
radiation from a source, such as an arc light, into
two parts of different frequencies. Compare "the total
energies and pressures bv suitable means. The ratio
of the pressure to the energv should be the same for
each part on Maxwell's theorv. On my theory the
part of lower frequency should have the higher pres-
sure in a determinate ratio. I hoped to be able to
try this crucial test before publishing even an outline
of my theory, but the rapid extension of the Imperial
College in recent years has left me insufificient leisure
for so exacting an experiment, though it might not
present serious difficulty to an expert'^in the measure-
ment of radiation pressure.
There are many other points in so brief a sketch

which may require further elucidation, but these must
be postponed. In the meantime I hope I have suc-

dnd in demonstrating at least the possibilitv, if not
probability, of the fundamental assumption of my

'"^y-
. , „ „ H. L. Camendar.

Imperial College of Science, S.W., December 10.

Scattering in the Case of Regular Reflection from a
Transparent Grating : an Analogy to the Reflection
of X-Rays from Crystals.

I. The Phenomenon.—'Ko doubt the following
phenomenon has been noticed before, but I have seen
no description of it. If a ve.-tical sheet of white li«htL from a collimator is reflected from the two faces
of a plaleglass grating, having about 10,000 or more
lines to the inch, g being the ruled face, the two
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beams 6 and y going to the opaque mirror N are
respectively vividly blue and brownish-yellow In
other words, more blue light is regularly reflectedfrom the ruled surface than is transmitted, and more
reddish light transmitted than is reflected. Since the
plate grating is not
quite plane parallel, two
of the four rays, 6' and
yS are seen in the same
colours in the telescope.
This is a great conveni-
ence in adjusting- the
displacement interfero-
meter, where the spectra
t r m h alone are
wanted, and the y ray
may be screened ofl' at
N, while the other y'
has no spectrum.
The transmitted rays, t, after reflection show very

little difi'erence, the one reflected at g being perhaps
slightly yellowish as compared with the other.

Tlie spectra from b and y, if compared one above
the other, are practically identical. The difference is
not sufliciently marked to be discerned by the eye.
Multiple reflection from the two faces gave no further
results.

Finally, to be coloured blue, the beam must be
reflected from the air side and not from the glass
side, where but little appreciable efi'ect is produced.
If the grating is turned 180°, both the b and y ravs
are nearly white, while the / rays now correspond to
the b and y rays, and are vividly coloured.
Outside the ruled surface and with any ordinary

unruled plate of glass, all images are, of course',
white. I mention this merely since one might sup-
pose the absorption or colour of the glass to have
something to do with the experiment. The film grat-
ing, where sharp reflection takes place from the glass
and not appreciably from the film, does not show
the phenomenon.

2. Explanation.—Scattering is usually and perhaps
essentially associated with diffuse reflection. The
present phenomenon, however, is strictly regular re-
flection—i.e. there is a wave front, for 'the blue and
yellow slit images are absolutely sharp in the tele-
scope. This is the interesting feature of the pheno-
menon, which associates it at once with the recent
famous discovery of Friedrich, Knipping, and Laue
relative to the reflection of X-ravs from the mole-
cules of crystals, and it is for this reason that I
direct attention to it.

In case of the grating the sources of scattered light
waves are not only identical as to phase, but these
sources are at the same time equidistant. Hence
collectively they must determine a wave front of
somewhat inferior intensity, but otherwise identical
with the wave front of normally reflected or diffracted
light—I.e. the wave fronts of regularly reflected and
scattered light are superposed.
Moreover, if the grating is turned in azimuth even

as much as 45° on either side of the impinging beam
(after which- the many reflections and difi'ractions
seriously overlap), the blue and brown colorations are
distinctly intensified. This also is in accordance with
anticipations

; for the number of lines which are com-
prehended within the lateral extent ;s of the narrow
beam L, as the angle of in-idence i is varied, in-
creases as s sec i; whereas the lateral extent of the
reflected beam is no larger than that of the imping-
ing beam. Hence there should be increased intensity
of scattered light in the ratio of sec i, or increasing
markedly with i from i for i = o°, to 00 for 1= 90°. In
other words, the scattering lines of the grating are
virtually more densely disseminated when i increases.
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For the case of light reflected from the inside of

thf glass plate the evidence to be obtained from
colour is too vague to admit of definite statements.
I have not therefore attempted it.

Brown University, Providence, U.S.A.
Car'. Barl's.

Fractured Flints from Selsey.

i A.M astonished to read in the abstract of the Pro-
ceedings of the Geological Society of London, No. 947,
giving an account of the meeting held on November
19. 1913, the following statement :

—

'" Prof. Sollas exhibited a series of specimens to

illustrate the production of ' rostro-carinate ' forms
of flint by natural agencies. . . . The great majority
were obtained by Mr. E. Heron-.Mlen from the beach
of Selsey Bill, and it was to these that attention was
especially directed. If they were all of human work-
manship—Sir E. Ray Lankester's contention—there
would be no difficulty in accounting for the characters
which they possess in common."

I do not know whether Prof. Sollas is responsible
for these words or not. But, in any case, I must
state in the most unqualified way that they contain
an assertion which is absolutely contrary to fact. I

have never published any "contention" about flints

from Selsey Bill, excepting a brief description in mv
paper in the Phil. Trans., Series B, vol. 202 (read on
November 16, 191 1), of one large rostro-carinate im-
plement and one large pyramidal hammer-stone from
that locality. To this brief description follows the
remark :

" Other specimens of a less decisive character
have been found."
The assertion that it is my contention that any of

the flints (much less "all") obtained by Mr. Heron-
.\llen, which I have examined, excepting the two
briefly described by me, are of human workmanship
is the creation of Prof. Sollas's imagination. I should
be glad if Prof. Sollas would state where and when
1 have been guilty of the contention which, according
to the Geological Society's report of his communica-
tion, he does not hesitate to attribute to me. I, of

course, do not supnose that Prof. Sollas attributes
a rash "contention " to me in order that he mav have
the satisfaction of showing it to be rash, and such
as to render what I really have said imlikely to be
well founded. At the same time, I think I am entitled
to call upon Prof. Sollas either to cite "chapter and
verse " in which I have made the specific contention
which he supposes I have made, or to express some
regret for a misrepresentation which I can onlv
account for by a regrettable lapse of attention on his

part in the conduct of an important scientific dis-

cussion. E. Ray Lankf.ster.
December 3.

I hasten to express my extreme regret at having
attributed to Sir E. Ray Lankester an opinion which
he does not hold.

In the quotation he gives from his paper in the
Philosophical Transactions, Sir E. Ray Lankester
omits the concluding sentence, "I hope to publish
figures of the Selsey Bill specimens at no distant
date." I understood this (naturally it seems to me)
to apply to all the specimens, and thus concluded that
the difference between the more and the "less
decisive " was not so important as, upon the omission
of the concluding sentence, it appears to be.

When I selected from Mr. Heron-Allen's collection

some of his best specimens, by no means all, he
assured me that they had been examined by Sir E.
Ray Lankester, and pronounced by him to be of
human workmanship, a judgment which appeared
to me so natural and consistent with Sir E. Ray
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Lankester's point of view that no suspicion of a
misunderstanding crossed m\' mind. Had I been in

doubt I should have taken the precaution to ascertain
from Sir E. Ray Lankester his opinion beforehand.

I am glad that Sir E. Ray Lankester acquits me
of any intentional unfairness. I thought, and still

think, that of the alternatives I proposed, the one
I unfortunately attributed to him was the more logic-

ally defensible, but in this again I may be mistaken.
I have written to the secretary of the Geological

Society requesting him to correct my statement and
to add an expression of my regret to be published in

the Quarterly Journal of the society.

December 7. W. J. Sollas.

The Structure of the Atom.

I co.NCUK with Prof. Rutherford (N.\ture, December
II, p. 423) that the work by Moseley in the current
number of the Philosophical Magazine, which was
not published, and was quite unknown to me when
I wrote my letter (Nature, December 4, p. 399), is an
important independent confirmation by new physical

methods of van dir Broek's suggestion. As, however,
in a paper published eight months previously (]ahr.

Radioaktivitdt und Elcktronik., 1913, x., 193), I had
represented in a diagram the places in the periodic

table from uranium to thallium, with the mass as the

ordinate and the charge as the abscissa, showing that

there is unit difference of charge between successive

places, I wish to take exception to Prof. Rutherford's
statement "that the strongest and most convincing
evidence " in support of van der Broek's hypothesis
will be found in Moseley's paper. The view had
already been far more simply and convincingly estab-

lished from the chemical examination of the properties

of the radio-elements, notably by A. Fleck in this

laboratory. Moseley's conclusions are a welcome con-
firmation, by an independent method, for another part

of the periodic table. It can only be described as the

strongest and most convincing evidence if the prior

chemical evidence is altogether ignored.
Frederick Soddv.

Physical Chemistry Laboratory, University of

Glasgow, December 12.

The Occurrence of Pilchards in the Eastern Half of

the English Channel.

It is now generally recognised by those who have
been interested in the question, that the inshore migra-
tion of pilch.-uds in the western fishery area during
the summer and autumn of the present year, has
presented certain features, which may possibly be
attributed to somewhat unusual conditions of food
supply and other determining factors. It is therefore

a matter of some importance to note that according
to the statement of local fishermen, occasional catches

of some thousands of pilchards have been made in

drift nets off Brighton, Ramsgate, Deal, &c., for

several months past.

In the early part of September we examined at

Brighton some specimens taken from a catch of about
four thousand, and now within the past fortnight, by
the courtesy of Mr. E. ^^'. Cowley, the superintendent

of the Brighton Marine Aquarium, we have been
enabled to ascertain that the fish were still present in

the same area. For according to the statement of

this gentleman a catch of three thousand was made
by a local drifter about two miles off Brighton on
November 27, three specimens of which we examined
and found to be males with generative organs in

"half-ripe" condition. Harold Swithinbakk.
G. E. Bui.LEx.

London, December 10.
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THE IXTERNATIONAL ASSOCIATION OF
CHEMICAL SOCIETIES.

'

I
'HE science of chemistry has some 20,000

* adherents at least. Chemical journals are

very numerous, and it would be impossible for

any one man to read current chemical literature,

were he to read for twenty-four hours a day. The
investigfations of chemists are published, for the

most part, in transactions of chemical societies,

;md until recently these societies lived apart,

having merely a bowinj^ acquaintance with one
another. "Union is strength," and in default of

union, cooperation lends a strengthening hand.
Hence a proposal which originated in the winter
uf 1910-11 with Profs. Ostw^ald and Haller to

lorm an association of chemical societies was re-

garded with favour by the three great chemical
societies of London, Berlin, and Paris.

To organise this association, a preliminary
meeting was held in Paris in April, 191 1, at which
were present three Frenchmen, MM. Behal,
Haller, and Hanriot ; three Germans, Herren
Jacobson, Ostwald, and Wichelhaus ; and two
Englishmen, Dr. Percy Frankland and Sir

William Ramsay, as delegates of the three
national societies. It was there resolved that all

chemical societies should have the right to demand
admission to the association, provided their pro-
ceedings were published in a journal ; and also

that each country should be represented by only
one society.

At this meeting, too, questions in regard to

which the association might do useful work were
indicated. Among these are : Nomenclature and
classification of chemical compounds ; atomic
weights ; the unification of the notation of physi-
cal constants ; the editing of indices and sum-
maries of chemical work ; consideration of the
possibilit}' of utilising a universal language ; uni-

fication of the size of pages of chemical literature

;

means to be taken to prevent the re-publication of
papers in different journals; and publication of a
complete record of chemistry. Statutes were also

drawn up ; the object of the association is defined

as "forming a link between the chemical societies

of the world, which shall deal with questions of

general and international importance for chem-
istry." The constitution of the council is also

defined in the statutes ; there shall be a president,

a vice-president, and a secretary, chosen from' the
same nation, who shall be an acting committee
for the period of one year.

During this preliminary meeting, the chair was
occupied by each delegate in succession; but Prof.

Ostwald was elected president for the meeting in

1912, Prof. Wichelhaus, vice-president, and Prof.

Jacobson secretary.

In .\pril, 1912, the first statutory meeting was
held in Berlin. The Swiss Chemical Society had
joined in the meantime, and was represented by
MM. Fichter, Guye, and Werner; the American
Chemical Society, by Prof. W. A. Noyes ; and the
Russian Chemical Society, by MM. Kurnakow,
Tschugaeff, and Walden ; while M. Marie repre-

sented the Soci^te de Chimie-physique of Paris

;
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Hr. Auerbach, the Bunsen-Gesellschaft ; Prof.
Cohen the Netherland Chemical Union; Hr. Gold-
schmidt, the Norwegian; and Hr. Biilmann, the
Danish Chemical Society. The Italian societies,
although they had applied and been received as
members of the association, were unrepresented
on this occasion.

At the first meeting in Berlin, Great Britain was
chosen as the next place of meeting; and Sir
William Ramsay was chosen to be president. Prof.
Frankland vice-president, and Prof. Crossley was
subsequently appointed secretary.

During the meeting the projects suggested were
further discussed, and committees were appointed
to consider and report on nomenclature, on ab-
breviated titles for chemical journals, on the size

of pages of journals, and on means to overcome
the difficulties caused by a multiplicity of lan-

guages. It was also announced that the chemical
societies of Madrid and of Tok3'o, and the Union
of Austrian Chemists had applied for admission
to the Association. It was arranged that the
meeting in 1913 should take place in England in

August or September, so as to suit the conveni-

ence of American chemists.
This resolve, however, was changed, for the

following reason. M. Ernest Solvay, the great
Belgian chemical manufacturer, declared his in-

tention of assisting this international movement
by a large donation. Hitherto, the expenses had
been defrayed by the participating societies. But
M. Solvay informed the officers that he wished to

place unreser\'edly at the disposal of the associa-

tion a sum of 250,000 francs, and that he desired
also to set apart a sum of 1,000,000 francs, under
such conditions that the capital would be ex-
hausted in twenty-nine years. He ear-marked
one-third of the interest of this sum to be devoted
to scholarships for Belgian students, while the

remaining two-thirds were to be placed at the

disposal of the association. This fund is to be
administered by a commission, consisting so far

as the scholarships are concerned, of M. Solvay
himself, or his nominee; of a member nominated
by H.M. the King of the Belgians; and lastly, by
a member nominated by the University of Brus-
sels. These members, together with three repre-

sentatives of the council of the association, viz.,

MM. Haller and Ostwald, and Sir W. Ramsay,
are directors of an " International Institute of

Chemistry." M. Solvay also signified his inten-

tion to provide the association with a secretariat

at Brussels, which should serve as a permanent
abode.

It was therefore thought advisable to abandon
the intention of meeting in England, and to hold

the meeting for 1913 in Brussels, so as to have
an opportunity of thanking Monsieur Solva}' for

his generous gift. .A further reason for meeting
in Brussels lay in the fact that the days appointed
coincided with the date of M. Solvay 's golden
wedding, as well as the fiftieth anniversary of the

foundation of the industry which bears his name.
The date was accordingly September 19 to 23.

At this meeting the Chemical Society of Bel-

gium was represented; there were present besides



454 NATURE [December i8, 1913

delegates from Germany, England, Austria, Den-
mark, Spain, France, Holland, Italy, Norway,
Russia, and Switzerland ; the United States and
Japan were unrepresented. In all, seventeen
chemical societies are affiliated to the international

association, representing nearly 20,000 members.
Much valuable assistance was received from M.
Tassel and from M. Heger in arranging for the

meetings.
It was agreed that the place of meeting for

1914 should be Paris, with M. Haller as president.

The business done at the Brussels meeting was
satisfactory ; steps were taken to affiliate the com-
mittee on atomic weights ; to unify the methods
of abbreviating the names of journals ; to secure

publication of important memoirs which have ap-

peared in one of the less known languages in

English, French, or German ; to open negotia-

tions to diminish the multiplicity of abstracts, by
cooperation among the various bodies which
publish extracts ; and some important resolutions

dealing with nomenclature, and with symbols for

physical constants, were adopted.

The need of such an association has now been
amply shown. Much can be done to simplify

methods, and, by cooperation, to diminish labour,

and increase convenience. There is still much to

be done, however, and the usefulness of the asso-

ciation will doubtless survive the period at which
Monsieur Solvay's gift will be exhausted. The
assembling of chemists from various nations,

with free interchange of ideas, cannot fail to

stimulate all working at the science of chemistry,

and cannot fail to promote cordial international

relations. " La Science est sans patrie !

"

William Ramsay.

HEALTH IN INDIA.

UNDER the title, "A Modern Miracle," The
Pioneer Mail of September 12 gives some

striking figures of the impro\ement of health

among the European troops in India—these figures

being taken from the Army Medical Report for

last year. With a strength of more than 71,000

British troops in India, there were positively only

328 deaths during the year, equal to 4-62 per

1000. This is really a remarkable achievement;

and the smallness of the death-rate is not due in

any way to an increase in the invaliding to

England'—as shown by the fact that the invaliding

also fell markedly during the year to 6-68 per 1000,

compared with 23 per 1000 in 1892. These are

by far the lowest rates on record, and are com-
parable with the great decrease in the death-rate

and the invaliding among non-native officials in

West Africa, as disclosed by recent Colonial Office

Reports.
Enteric fever, which was once such a terrible

pest in India, has now decreased so much that

there were only 118 admissions to hospital for it

among the whole British garrison. This is un-

doubtedly due partly to the very great care now
exercised in dealing with potential carriers of the

disease, both human carriers and flies, and also to
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anti-typhoid inoculation. Malaria also has shown
a very marked decrease during the year, though,

as The Pioneer Mail points out, this may possibly

be partly due to the usual fluctuations in the

prevalence of the disease caused by variations in

climate. Cholera and plague have also diminished.

Those who are interested in the subject would
do well to compare with this fine record a remark-
able paper by Sir Charles Pardey Lukis, Director-

General of the Indian Medical Service, in the

October number of Science Progress, entitled

"The Sanitary Awakening of India." Sir Pardey
Lukis describes the whole position of sanitation

in India, and also the very extensive advances
which are now being made in the investigation

of disease, and the practical application of pre-

ventive measures there. Since he has occupied

his important post, energy has been redoubled in

all these directions. The whole Indian Medical

Service, and the Officers of the Royal Army
Medical Corps now serving in India, must all be
heartily congratulated for the splendid work which
they are now doing. Of course, there are ideals

still before us ; Ixit the old apathy which used to

exist in many quarters seems now to be a thing

of the past.

\'accination in India is also doing extremely

well. Nearly two million vaccinations were per-

formed in the Bengal Presidency alone during

1912-13, and the total number of deaths from
smallpox in that Presidency during the year was
only o'2i per thousand of the population—a very

good figure for a country where vaccination has

been much opposed on account of " religious

"

scruples. The lanoline lymph, which I believe

was originally invented by Colonel King, is prin-

cipally responsible for this good state of affairs,

and Colonel King is to be much congratulated

upon it. Ronald Ross.

THE PROBLEM OF THE UNIVERSITY
OF LONDON.

S~INCE the article in our issue of December 11

was written, further events of importance
have taken place. We referred in that article to

the proposal of the Higher Education Sub-Com-
mittee of the London County Council to recom-
mend the London County Council to invite the

Senate of the L'niversity of London to express
approval of Somerset House as a place for the

further development of the LInivetsity. The re-

commendation in favour of this site was adopted
by the Council at Tuesday's meeting, after j
discussion. The Council agreed, without a divi- I
sion, to an amendment proposing that, if the 1
Government could not consent to the Somerset
House suggestion, the Education Committee
should be instructed to report on the proposal to j
establish the university on a site on the south I
bank of the river, "where it would form an 1

important feature in the beautifying of London."
This proposal has something to be said for it

from the point of view of the improvement of j
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the amenities of London, but from the point of

view of university pohcy it has nothing to com-
mend it. If the south side of the river were
chosen, nothing whatever would be achieved

beyond the possible erection of a fine building for

the university offices. No concentration of

teaching institutions could possibly take place

,
there, and, consequently, no university quarter

I
could be created. The establishment of a univer-

f
sity quarter is of the essence of the matter.

The speech of the Minister for Education at the

Birkbeck College on December 10 further

strengthens the view that the Government is in

earnest in carrying through this important educa-
tional reform. The Minister dealt on that occa-
sion with the recommendation of the Royal Com-
mission for the establishment of an evening con-
stituent university college by the development and
re-organisation of the Birkbeck College. With
this proposal we are in full sympathj'.

Considerable care will be required in dealing
with the question of the continuation of the

external degree. Signs are not wanting to indi-

cate that some members of the external party
conceive that their future would lie in some kind
of alliance with those institutions that are not
accepted as constituent colleges. Such a device

would merely set up a sort of second, and inferior,

internal side. The only justification for the con-
tinuance of the external degree is that it should
be truly and genuinely external. Every care must
be taken in the efforts that are being made to

secure agreement not to destroy the well-thought-
out proposals of the commission. No one would
think of instituting an external side at the present
time ; it exists and appeals, apparently, to a large

number of f>eople. If it is to be continued, it

should be as a purely external and impartial
examining board, unconnected with any particular

educ.Ttional institution.

NOTES.
The President of the Board of Education has pro-

moted Mr. G. VV. Lamplueh, F.R.S., to the post of

assistant director of the Geological Survev of Great

Britain, and Mr. T. C. Cantrill to that of district

geologist, the appointments to take effect on January
6, 1914.

We notice with much regret the announcement of

the de.ith on December 15, at thirty-eight years of

age, of Dr. P. V. Bevan, professor of physics at the

Royal Holloway College, and formerly demonstrator
in physics in the Cavendish Laboratory, Cambridge.

Dr. R. R. Gates has received from the Royal
College of Science, South Kensington, the Huxley
gold medal and prize for research in biology.

.'\ Reuter message from Melbourne on December
15 states that the steamer Pacifiqiie, which has
arrived at Noumea, reports that the volcano in

.\mbrym Island, one of the New Hebrides, has for

many days been in active eruption. On December 6
six new craters were formed on the west coast, and
on the following day Mount Minnie collapsed in the

centre.
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The Board of .Agriculture and Fisheries is engaged
in an inquiry, through its horticulture branch, into

the failure of fruit-trees to set properly through in-

sufficient pollination. The Board will be glad to be

put in communication with the occupier of any orchard
of five acres and upward who has reason to believe

that his trees are bearing less than the normal crop
over a series of years. Fruit-growers who are plant-

ing new orchards are also invited to communicate
with the Board.

The Italian Meteorological Society has decided to

arrange an international congress to be held in Venice
in September next. Prominence is to be given to

the discussion of problems in connection with the
higher atmosphere, and there are to be sections con-
cerned particularly with climatology, aerology, and
pure and maritime meteorology. The price of a
member's ticket is to be 10 lire, and special railway
facilities are to be offered to those attending the
congress. All inquiries and applications should be
addressed to the general secretary, Barene Emile D.
Henning O'Carrel, director of the Patriarchal Ob-
servatory in Venice.

At a meeting of the executive committee of the
British Science Guild held on December 9, it was
announced that a permanent paid secretary had been
appointed. It was resolved to support the movement
which is being taken to induce the British Govern-
ment to be represented oflicially at the San Francisco
Exposition of 1915. Lord Sydenham, Sir Francis
Laking, Sir John Cockburn, and others were added
to the medical committee, and it was decided that
the subject of reference to the Royal Commission of
which Lord Sydenham is chairman should be con-
sidered by the medical committee. The subject of the
charges made by the Postmaster-General to persons
using the wireless time-signals sent out from the Eiffel

Tower in Paris has been considered by the committee
on the synchronisation of clocks, and it was resolved
to approach the Government upon the subject.

Bv the regulations for the protection of wild birds
and mammals in Egypt, referred to by Sir H. H.
Johnston at the end of his article in last week's
N..\TURE, the following kinds of birds useful to agricul-
ture are not allowed to be shot, captured, destroyed,
e.xposed for sale, sold, or purchased :—Egrets, larks,
pipits, wagtails, warblers, wheatears, flycatchers,
orioles, bee-eaters, hoopoes, green plovers, spur-
winged plovers, and winged plovers. Permission to
collect or keep any of these birds for scientific pur-
poses rests with the discretion of the Minister of
Public Works. All shooting is forbidden on Lake
Menzala, and gazelles are protected in certain dis-
tricts. Governors of cities and Mudirs of provinces
have the right to refuse to issue game licences, should
they see fit to do so, and to make regulations within
the limits of their jurisdiction concerning close seasons,
reserves, the kinds of animals that may be shot, and
special conditions. The virtual effect of the pro-
clamation is that henceforth the killing of any bird
but a hawk, kite, or crow is illegal throughout the
Khediviate. It is most satisfactory to note that the
Egyptian Government protects by these regulations
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not only the birds of Egypt, but also the rarer

mammals. Its example should at once be followed

in British India, in British Guiana, and in British

Honduras.

Mr. Hugh Phillips, The Manor House, Hitchin,

Hertfordshire, stated in The Times of December 4
that Newton's house in St. Martin's Street, W.C,
was being taken down carefully, after every detail of

its construction had been noted and a plan of the

structure made by a firm of London architects, with
the view of re-erecting the house elsewhere at sonic

future date. In reply to an inquiry, he informs us

that at present he has not been successful in finding

anyone who will help him to re-erect the house. He
says :

—
" It would be necessary to spend about io,oooZ.

to rebuild and endow it as a museum, and this sum
would pay for its upkeep, and its interest would leave

a small annual purchasing fund for the acquisition

of relics of Sir Isaac Newton and the other inhabi-

tants of the house."

The Russian Supplement of The Times for Decem-
ber 15 contains an account of M. Vilkitski's explora-
tion with the ice-breakers Taimyr and Vaigatz. On
the outward voyage, as the vessels were sailing west-
wards, a new island some miles in circumference was
discovered south-cast of New Siberia. Nothing was
seen of Sannikof Land. .'Vbout thirty nautical miles
north-east of Cape Cheliuskin the expedition found a
new island, free of ice, lying along the parallel. Its

eastern end was seven miles broad. Thirty miles
from the eastern point of this island land was again
sighted on September 3, and the explorers reached the
shore at lat. 80° 4' N., and long. 97° 12' E. They
raised the Russian flag and gave to the newly dis-

covered land the name of the Emperor Nicholas 11.

It is of volcanic origin, is lofty, and contains exten-
sive glaciers. The coast was then traced north-west-
wards for a distance of twenty miles up to lat. 80° N.,
long. 96° E., when further progress was stopped by
compact ice. On the way back the expedition called
at Bennett Island, raised a monument to Baron von
Toll, and took on board his collections, weighing
242 lb. The same publication reports the discovery
of prehistoric remains on the shores of Lake Baikal,
opposite Olkhon Island. Here M. Petri found eleven
successive abodes of primitive man. Flint implements
occurred in the lowest layer, and in the higher pottery,
with designs becoming more artistic towards the
upper levels.

A PROVISIONAL committee, formed of representatives
of the Illuminating Engineering Society, the Institu-
tion of Electrical Engineers, the Institution of Gas
Engineers, and the National Physical Laboratory,
held a meeting on November 29 at which arrange-
ments were made for the formation of a National
Illumination Committee, to be constituted according
to the statutes of the International Illumination Com-
mission, with the primary object of affiliating Great
Britain to that commission. The provisional com-
mittee recommended that the National Committee
should consist of five representatives of each of the
three technical- societies, and two representatives of
the National Physical Laboratory. This recommenda-
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tion has been adopted, and the following have been

nominated as members of the committee:—By the

Illuminating Engineering Society : Mr. Leon Gaster,

Mr. F. W. Goodenough, Prof. Silvanus P. Thompson,
and Mr. A. P. Trotter (this society has not yet

nominated its fifth representative) ; by the Institution

of Electrical Engineers : Mr. F. Bailey, Mr. W. Dud-
dell, .Mr. K. Edgcumbe, Mr. Haydn Harrison, and
Prof. J. T. Morris; by the Institution of Gas
Engineers : Mr. E. Allen, Mr. J. Bond, Mr. W. J. A.

Butterfield, Dr. H. G. Colman, and Mr. H. Watson;
and by the National Physical Laboratory : Dr. R. T.

Glazebrook, C.B., and Mr. C. C. Paterson. The first

meeting of this National Committee tooli place on

December 2, when the following were chosen as

officers:

—

Chairman, Mr. E. Allen; Vice-Chairmen,

Mr. W. Duddell and Mr. A. P. Trotter ; Honorary
Secretary and Treasurer, Mr. W. J. A. Butterfield.

Great Britain is entitled to two delegates on the

executive committee of the International Illumination

Commission, and Dr. H. G. Colman and Mr. W.
Duddell were accordingly appointed by the committee

as the delegates from this country.

Mr. M.^rtin John Sutton, who died on Sunday,

December 14, in his sixty-fourth year, was for

many years the head of the seed establishment of

Messrs. Sutton and Sons, Reading. He was a man
of great energy and sound judgment ; he had strong

convictions and possessed the courage of them.

Despite his long connection with the Royal Agricul-

tural Society, on the council of which he served for

nearly twenty-five years, he opposed strenuously the

proposal to substitute a fixed show at Park Royal for

the perambulating show which had done such fine

service for agriculture. The event justified his oppo-

sition and approved his foresight. Notwithstanding

the imperative claims of his business—claims which

he never ignored—Mr. Sutton found time to take a

prominent part in the agricultural, educational, and
religious life of the country, as well as the civic life

of his native town. Soon after the establishment of

the college at Reading he became and remained a

member of the council of that institution. He watched
its growth with interest, and helped it with generous

gifts, but not a few of those engaged in research in

Reading count the kindly help and wise counsel which
he bestowed so unstintingly among the greater of his

gifts to the college: Like his co-partners and his

successors, Mr. Martin John Sutton was willing

always to place the vast resources of the Reading
house and trial grounds at the disposal of those

engaged in the investigation of plants and their uses.

Mr. Sutton published several important papers on
scientific subjects, and his volume on "Permanent and
Temporary Pastures," which is a standard work,
shows the great amount of exact and strictly scientific

knowledge which may be amassed by men primarily

engaged in business, and leads the merely scientific

man to regret that this knowledge is not more often

put into general circulation.

Can any evidence be found of a change in the

Climate of Europe during the last thousand years

before the Christian era? This question is discussed
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in the Naturwissenschaftliche Wochenschrift (No. 44,

pp. 6S9-93) by Mr. Ernst H. L. Krause. It has been

prompted by the attempt of Sernander and others to

prove that the last marked post-glacial change in the

climate of Europe, when the mean annual tempera-

ture was about 5° C. lower than now, set in about

500 B.C. This era witnessed the Persian invasion of

Greece, the return of the Jews from captivity, and
some other national movements, which often are

consequences of changes in the productiveness of a

region. But contemporary writers, in their geo-

graphical descriptions, ought to afford some evidence

of so considerable a variation of temperature, and on
this point Herr Krause states the result of his inves-

(igations. Beginning with Homer, whose age prob-

ably corresponds with that of the best bronze work
in the north (in which Sernander holds that the

climate of Stockholm was dry and warm), he finds

nothing to imply any difference in the eastern

Alediterranoan from its present mean temperature.
Hcsiod's writings (perhaps a century later) afford no
hint of any alteration in the seasons, yet they deal

with these and their relation to agriculture. Between
his days and those of .\ristotle, the temperature of

.Sweden must have fallen five degrees, yet the writ-

ings of the latter, though dealing with natural history,

afford no sign of such a change. Theophrastus, .Aris-

totle's pupil, writes on botany without giving any hint

of such an occurrence. Herr Krause therefore con-

cludes that this hypothesis has no historical basis, and
that any slight alteration, if such there be, can be
otherwise explained.

We have received a copy of an article by Mr. E.
Heller, published in the Smithsonian Miscellaneous
Collections, vol. Ixi., No. i, on the northern, or Lado,
race of the white rhinoceros (Rhinoceros sinnis cottoni),

based on the large series of specimens obtained in

the Lado Enclave during the Roosevelt expedition.

The author believes that there really is good reason
for the name "white" bestowed on the southern race
of the species by the Boers. Full details of the dis-

tinctive characters of the skull and teeth are given in

the article, of which a full summary will be found in

The Field of November 15.

To The American Museum Journal for November
Dr. W. D. Matthew contributes an interesting notice
of the vertebrate remains found in the well-known
asphalt-springs of Rancho-la-Brea, California, which
formed during the later part of the Tertiary period a
veritable death-trap for the fauna of the adjacent
country. Even now, when the springs are compara-
tively inactive, the animal that sets its foot on the
apparently sound but really treacherous ground is as
good as lost, but in the Pleistocene matters were ten
times worse. Remains of more than fifty species of
birds have been identified, and there were probably at
least as many mammals. "Wolves, lions [? = pumas],
and sabre-toothed tigers, eagles, and vultures are the
most common of the remains found ; next to them
stand the larger Herbivora, bisons, horses, ground-
sloths, and larger ruminants and wading-birds ; while
remains of smaller quadrupeds and perching or
ground-birds are comparatively rare. This is a fact
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of grim significance, for it indicates that the larger

quadrupeds, venturing out upon the seemingly solid

surface, and caught in the asphalt, served as a bait

for animals and birds of prey, luring them from all

the country round about, and enticing them within

the treacherous clutch of the trap ; these in their

turn falling victims, served to attract others of their

kind."

The latest issue (part 3 of vol. viii.) of Records of

the Indian Museum is entirely occupied by reports on

the zoological collections made by Mr. S. W. Kemp,
assistant-superintendent of the museum, in the course

of the punitive expedition against the Abors in igii-

12. One of the most interesting of Mr. Kemp's dis-

coveries in the Abor country—of a species of Peripatus

—is not, however, here described. Most of the reports

are merely lists of species with exact records of times
and places of capture ; but several of them are of

wider interest. Mr. Ekendranath Ghosh contributes

an excellent and well-illustrated paper on the anatomy
of slugs of the genera .\topos and Prisma. Mr.
B. L. Chandhuri, who describes the fishes, brings an
old controversy regarding McClelland's Barbus spilo-

phohis to a satisfactory conclusion. And Mr. Kemp,
in an interesting account of the river crabs and
prawns, reiterates the extraordinary dillficulty of deal-

ing with the Potamonidse in approved systematic
fashion. The beautiful plates by A. C. Chowdhary
and S. C. Mondul are a prominent feature of the
volume.

That much-investigated animal, Amphioxus, still

continues to provide material for elaborate anatomical
memoirs, and will probably continue to do so for a

considerable time. It is certainly very desirable that

our knowledge of this most important type, which
stands so near to what must have been the origin of

the vertebrate series, should be as complete as pos-
sible, and two recently published memoirs set an
admirable example of thoroughness in dealing with
special systems of organs. In the first part of a
memoir entitled " Untersuchungen iiber das Gefass-
system der Fische" {Mitteilungenaus der Zoologischen
Station zu Neapel, Bd. 21, No. 4, 1913), B. Mozejko
demonstrates the existence in Amphioxus of an
elaborate subcutaneous blood-vascular system. The
other paper referred to is Miss H. L. Kutchin's
"Studies on the Peripheral Nervous System of

Amphioxus " (Proc. .'Vmerican Academy of Arts and
Sciences, vol. xlix., No. lo, 1913), in which the author
describes, with great elaboration, the beautiful results

obtained by intra vitam staining of the peripheral
nerves with methylene blue. Both memoirs are ad-
mirably illustrated, and in both the amount of detail

observed as the result of very skilful technical mani-
pulation is highly remarkable.

.\n important further contribution to the series of
"Studies in Indian Tobaccos" has been published by
Gabrielle L. C. Howard, in the Memoirs of the
Department of .Agriculture in India (vol. vi., No. 3).
The author points out that though most of the
varieties of tobacco at present grown in India give
large yields and are therefore very profitable, the
cured leaf produced from them is usually of very poor
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quality, and is coarse and deficient in texture, flavour,

and aroma, hence only available for Indian consump-

tion, and bringing a low price. Improvements in

quality of tobacco may be obtained (i) by the dis-

covery of new cultivation methods ensuring a larger

yield and a better quality of leaf; (2) by the intro-

duction of improved methods of curing
; (3) by the

growth of superior kinds. The present paper deals

with the third aspect of the question, the immediate

problem being the production of a good cigarette

tobacco, and details are given of the extensive experi-

ments which have been made in the attempt to build

up, by hybridisation, new kinds of tobacco suited to

Indian conditions of growth, and possessing the

qualities necessary to obtain a better price. The

author has made a thorough investigation of inherit-

ance in tobacco, with special reference to the morpho-

logical characters which are of economic importance,

namely those concerning the habit of the plant and the

leaf, but points out that it will probably take some

years to obtain a complete knowledge of the subject,

which has proved far more complicated than was at

first supposed. The paper is illustrated by numerous

plates.

The valuable series of reports issued in connection

with the Clare Island Survey is now approaching

completion. We have just received a copy of the

latest issue, No. 64 of the series. This deals with

the Foraminifera, and the authors—E. Heron-Allen

and A. Earland—are to be complimented on the ex-

haustive character of their report, which is illustrated

on a most liberal scale. Besides being the longest

report vet issued in connection with the survey, it is

the largest single contribution to the literature of

the British Rhizopoda since the publication of Wil-

liamson's monograph in 1858, and pending the issue

of the new monograph on which the authors are now
engaged, the Clare Island report should prove a useful

handbook to workers in this order. No fewer than

299 species and varieties are recorded from thirty-

seven shore sands and dredgings made in the Clare

Island area, a surprising number in view of the

general uniformity of depth and bottom conditions

reported. Fourteen species and varieties new to

science are figured and described in the report, which

also records thirty-two other forms for the first time

in Great Britain in the recent condition. Many of

them are already known in Britain as fossils. Among
other outstanding features of the report we notice

with pleasure an exhaustive and up-to-date biblio-

graphy and an analysis of the important genus Dis-

corbina, which is illustrated by a diagram of the

affinities of the principal species. The publication of

similar analyses as regards other genera would be of

permanent advantage to the science.

The United States Department of Agriculture has

sent us the first number of the Journal of Agricultural

Research, a periodical which will partly supersede the

bulletins and circulars hitherto issued by the various

bureaus and offices of the Department. The new
journal—a" large octavo—is well printed and illus-

trated, affording a worthy channel for the publication

of valuable researches. The first number contains
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three papers. Mr. W. T. Swingle describes Citrus

ichangensis, a new species from south-western China,

which bears a fruit known as the " Ichang lemon "

;

it is believed that the plant is hardy and might be

advantageously introduced into North America. Mr.

B. H. Ransom describes in detail Taenia ovis (Cob-

bold), hitherto known only in the cysticercus stage

from sheep. The adult tapeworm, now discovered

in the dog, is compared with T. marginata, and other

allied forms. The concluding paper, by F. M. Web-
ster and T. H. Parks, deals with Agromyza pusilla,

Meigen, the maggot of which mines in the leaves of

clovers and many other plants, both in Europe and

America.

In the monthly chart of the Indian Ocean issued

by the Meteorological Office for December some very

interesting notes are given relating to the aurora in

both hemispheres, selected from reports contained in

ships' logs and other sources. Among the latter some
valuable observations by Dr. C. Chree are especially

noteworthy. Among these he mentions that in the

north the latitude of maximum frequency is believed

to vary from 55° in long. 60° W., to fully 75° in

long. 90° E. ; aurora is seen at least five times as

often in the north of Scotland as in the south

of England. There seems to be a fairly well-marked

eleven year period, closely connected with the sun-spot

period. The phenomenon is generally considered to be
caused by electric currents in the atmosphere, but

opinions differ widely as to the origin of these cur-

rents. Some of the best-known recent theories are

quoted.

In the Proceedings of the Cambridge Philosophical

Society (xvii., 3, 1913) Prof. A. C. Dixon applies

integration by parts to several well-known trigono-

metric expansions in powers of the sine of an angle,

and he is thus able to write down the remainders
after any number of terms.

In reading a review in the Bulletin of the American
Mathematical Society (xix., 10) of Dr. Gerhard Kowa-
lewski's recent Calculus, we find quoted some interest-

ing French verses from which, by counting the letters

of the words, the ratio of the circumference to the

diameter may be written down to thirty decimals.

They are as follows :—
"Que j'aime a faire apprendrc un nombre utile aux

sages !

Immortel Archim^de artiste ing^nieur
Qui de ton jugement peut priser la valeur !

Pour moi ton probleme eut de pareils avantages."

It is much easier to remember these verses than the

numbers, derived from counting the letters, namely

—

3-141592653589793238462643383279.

A SEP-ARATE copy has reached us of Prof. Millikan's

paper on the elementary electric charge and the

.\vogadro constant which appeared in The Physical
Revieiv for August. It deals with an improved series

of observations of the atomic charge of electricity

by the method of falling oil drops. The improvements
consist in a better optical system for observing the

rates of fall of the drops, an arrangement for working
in air at different pressures not exceeding atmospheric,
a better method of eliminating convection in the air.
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and the use of a more trustworthy value of the vis-

cosity of air. The author also examines the correct-

ness of the assumptions : that the viscosity effect is

uninfluenced by the oil drops being charged electric-

ally, that the drops are spheres, and that their density

is the same as that of the oil in bulk. Prof. Millikan's

final value for the atomic charge of electricity is

4-774x10-'° electrostatic units, the probable error

being i in 500. From this value of the charge the

author calculates the following constants : number of

molecules per gram rjiolecule, 6062 x 10-° ; number
of gas molecules per cubic centimetre at normal tem-

perature and pressure, 2705 x 10'° ; kinetic energy

translation of a molecule at 0° C, 5-621 xio-* ergs;

coefficient of the absolute temperature in the expres-

sion for the energy at any temperature, 2-058 x 10- ";
coefficient of the logarithm in the expression for the

entropy according to Boltzmann, 1-372x10-'°; mass
of the hydrogen atom, 1-662x10--'^; Planck's

"quantum" of energy, 6-620x10-^' ergs; constant

of the Wien displacement law, 1-447.

.\t a meeting of the Alchemical Society on Decem-
ber 12 Prof. Herbert Chatley, of Tangshan Engineer-
ing College, North China, read a paper dealing with

alchemy in China. Views similar to those of the

medieval alchemists of Europe had been current. Prof.

Chatley said, in China since 500 B.C. or even earlier.

The Chinese alchemists regarded gold as the perfect

substance, and believed in the possibility of trans-

muting base metals thereinto. They also agreed with
European alchemists in employing bizarre symbols
in their writings, in using mercury as the basis in

attempting to prepare the philosopher's stone, in be-

lieving in the slow natural development of gold from
other metals, and in postulating a sexual generation
for all things. Many interesting particulars concern-
ing this last tenet of the Chinese alchemists, the doc-
irinc of Yin and Yang, were given, as well as others
respecting their views concerning the elixir of life, in

the possibility of obtaining which they firmly believed.

Engineering for December 12 contains an illus-

trated description of the Hamburg-American Co.'s
T.S.S. Konigin Luise, which is fitted with Fottinger's
hydraulic transformer for reducing speed between the
turbine and propeller shafts. Sir John H. Biles
attended the trials of this vessel, and his report is

reproduced in our contemporary. Of special interest

in the report is a complete table of comparison of
the results for this ship and those for the Caesarea
(turbine direct-driven) and for the Normannia (turbine
mechanical-gear). At full power, the steam used per
shaft-horse-power per hour, excluding auxiliaries, is

151, 12-2, and 12 lb., for the Caesarea, Normannia,
and Konigin Luise respectively; the coal consumption
per shaft-horse-power per hour for all purposes, stated

in the same order of vessels, is 1-72, 1-34, and 1-3 1 lb.

.V special claim for the Fottinger transformer is ease
in manoeuvring; this claim is fully maintained in Sir

J. Biles's report. Thus, in one experiment the
engines were running at about 430 starboard and
410 port. In three seconds from delivery of the order
the engines were stopped; after an interval of some
seconds they were put to full speed astern, and in four
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seconds from the time the valve was opened the speed

was 370 revolutions per minute. The complete time

required to stop the ship was i minute 17 seconds,

and she stopped in about a length and a half. It may
be added that the total orders in hand for Fottingen

transformers make an aggregate of 245,000 shaft-

horse-power, including a 20,000 shaft-horse-power

liner, two cruisers of 45,000 and 30,000, and several

destroyers, each of 25,000 shaft-horse-power.

We have received a copy of the first number of a

new monthly Italian journal devoted to the automobile,

under the title, H. P. It is excellently printed,

copiously illustrated, and contains interesting articles

of technical and general interest. Amongst these may
be noted a description of the " Fiat " works at Turin,

and an article on rubber culture and manufacture.
At the present moment no similar journal exists in

Italy, and the new venture will doubtless fill a real

want.

Messrs. G. Routledge and Sons, Ltd., will pub-
lish in January a " Handbook of Photomicrography,'*

by H. Lloyd Hind and W. Brough Randies.

Many old and rare works on mathematics, physics,

chemistry, and kindred subjects, including a large

collection of works by Newton and de Morgan, are

comprised in a catalogue just issued by Messrs. H.
Sotheran and Co., 140 Strand, W.C. A number of

copies of Newton's " Principia " is included in the

list, and we notice particularly a copy of the first

edition of that immortal work offered at the price of

eighteen guineas.

Messrs. J. and A. Chlrchill are about to publish
the following new books and new editions:

—"A
Manual for Masons," by Prof. J. A. van der Kloes,

revised by A. B. Searle; "Modern Steel Analysis,"
by J. A. Pickard; "The Story of Plant Life in the
British Isles," by A. R. Horwood ; "Materia Medica,
Pharmacy, Pharmacology, and Therapeutics," by Dr.-

W. Hale White, thirteenth edition; "Elementary
Practical Chemistry," part i., by Dr. Frank Clowes
and J. Bernard Coleman, sixth edition; "The Medical
Directory, 1914."

OUR ASTRONOMICAL COLUMN.
A Refraction Acting Radially i-rom the Sun.—In

the expression for the variation of latitude, a term
exists which is independent of the position of the
observing station and which has a periodic character.
M. L. Courvoisier has suggested that either the sun
has an atmosphere which extends to very great dis-
tances or that the aether is denser nearer the sun,
causing a small refraction in the light of stars, and
thus producing this periodic variation in their posi-
tions. M. L. Courvoisier's paper, entitled " Ueber
svstematische Abweichungen der Sternpositionen im
Sinne einer jahrlichen Refraction " (K. Stermuarte,
Berlin, No. 15), indicated that many series of observa-
tions pointed towards the existence of this refraction
varying in amount with the angular separation,
according to a formula which he deduced. His
observations included a number of stars at different
distances, both in right ascension and declination from
the sun. The amount of this refraction near the sun
he derived from observations of Venus near upper
culmination between the years 1858 and 1909. Mr.
F. E. Ross points out a correction to Courvoisier's
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yearly refraction in Astrononusdic Naclirichtcn,
No. 4699, due to the observations of Venus beint^

compared with an ephemeris computed from Leverrier's
tables, which, as he says, are in error in a respect
important in a discussion of this kind. The result of

the correction is greatly to increase the refraction in

the neighbourhood of the sun found by Courvoisier.
Researches at the Allegheny Observatory.—

No. 4, vol. iii., of the Publications of the Allegheny
Observatory contains an account of the orbit of
A Tauri by Prof. Frank Schlesinger. The variable
nature of this star was originally discovered by
Baxandell in 1848, and it was the second star, Algol
being the first, that was recognised as an eclipsing

variable. In this research eighty-nine spectrograms
of the star were utilised, and froin these the definite

elements are given in the paper with the velocity curve
corresponding to them. Certain residuals indicate
the presence of some disturbing element in the system
the nature of which is unknown. Mr. Frank C.
Jordan, in No. 5 of the Publications, deals with the
spectrographic observations of <j> Persei, a variable
which has received considerable attention by a great
number of observers. The special character of the
spectrum and velocity curve, coupled with the changes
which take place in the spectrum of this star at

different parts of its orbit, and in its velocity curve in

different cycles, presents a problem yet unsolved. Mr.
Jordan's investigation adds another research to the
star's credit, but he finds that no single orbit or
combination of orbits will satisfy the conditions re-

quired. In No. 6 of the Publications Mr. A. H.
Pfund describes a very satisfactory result to his pre-
liminary thermo-electric measures of stellar radiation.
While the conditions under which he had to employ
his apparatus were by no means very favourable to

secure the best results, yet the magnitudes of the
deflections he obtained were very promising. In his
paper he describes the general arrangement of the
apparatus and the thermal junctions used, and gives
the deflections due to Vega, Jupiter, and /\ltair. Mr.
Jordan suggests the desirability of developing thermo
junctions of still higher sensitiveness, and galvano-
meters of greater sensitiveness, and uses them in

conjunction with the largest reflectors, so that stars

down to even the 4lh magnitude may be studied.

Zodiacal M.wter and the Solar Constant.—In
citing four cases where zones of asteroids have been
hypothecated to explain planetary and cometary per-
turbations and lunar inequalities, Mr. E. Belot, in

a note in Comptes rendu!: CNo. 18) points out that he
published in 1905 a formula to take the place of
Bode's law, and that certain of the five zones of

asteroids this formula predicts supply just the material
in just the right positions. He proceeds further, and
makes the suggestion that the transit of these zones
across the sun's disc may be found to supply the
probable cause of variation of the solar constant
established by the work of Abbot, Fowle, and Aldrich.

THE PHYSICAL SOCIETY'S EXHIBITION.
'T'HE ninth annual exhibition of the Physical Society
•• of London was held in the Physical Dcpartinent

of the Imperial College of Science on Tuesday, De-
cember 16, and attracted the usual large attendance
at both afternoon and evening sessions. In addition
to the short discourses which have for some years
forined a popular feature of the exhibition, a new
departure was made by the introduction of several
Interesting experiments illustrative of recent research.
In the exhibition proper about thirty firms showed
their most recent forms of apparatus.
The first discourse was given by Mr. Louis Bren-

nan, C.B., who exhibited and described a simple
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apparatus for making large soap films, and demon-
strated their properties. The film was formed on a
frame of elastic which was capable of considerable
extension, thus reducing the thickness of the film

and showing the consequent change of the colour of
the reflected light. The second discourse was by
Prof. J. A. Fleming on the vibrations of loaded and
unloaded strings. The string was caused to vibrate
by means of a motor, to the shaft of which one end
was excentrically attached. The tension could be
adjusted by moving the pillar to which the other end
was fixed. The effect of loading was shown bv using
strings twisted together, and also by the addition of

beads. The reflection which takes place when the
wave-length is reduced to the distance between suc-
cessive beads was clearly shown, as was also the
difference between the effect of a single large load and
that produced by a load distributed over some dis-

tance, gradually increasing in amount and then
diininishing. Prof. Fleming pointed out the applica-
tion of these experiments to the case of the reflection

and transmission of light at the boundary of two
media, and to the more important case of loaded
telephone cables.

Among the experiments already mentioned, Mr.
W. E. Curtis exhibited the band spectrum of helium.
A vacuum tube at a pressure of several millimetres
was excited by an induction coil, a condenser and
spark-gap being included in the secondary circuit.

With suitable capacity and length of gap, the spec-

trum shows a number of bands in addition to the
ordinary helium lines. An experiment illustrating

ionisation by collision was shown by Mr. F. J. Har-
low. .-\n electrodeless discharge was excited in a
spherical bulb and the pressure reduced. It was
found that the discharge could be continued at a
much less pressure than usual if heated lime or
aluminium phosphate was present to produce ionisa-

tion. The phosphorescence of mercury-vapour in a
vacuum excited bv light from a mercurv lamp was
exhibited by Mr. F. S. Phillips. Prof. J. T. Morris
and Mr. J. F. Forrest showed an electric arc which
they suggest for use as a standard of light, the light
from the positive crater being quite unobstructed.
Messrs. C. C. Paterson and B. P. Dudding had a
simple device on exhibition for reducing the glare
from motor headlights by confining the light to the
region below the horizontal on the right-hand side

as seen from the car An indicator for use with high-
speed internal-combustion engines was shown by Dr.
AV. Watson, and also an arrangement for studying
the spectrum of a burning mi.xture at different stages
of the combustion. .\n experiment on the interfer-

ence of X-rays by a crystal of rock-salt through which
they were passed was shown by Dr. G. W. C. Kaye
and Mr. E. A. Owen, the crystal patterns being visible

on a fluorescent screen.

There was a large number of interesting features

among the exhibits of the firms. The Cambridge
Scientific Instrument Co. had on view an electro-

static oscillograjih designed by Prof. H. Ho and S.

Koto, of Japan, which possesses important advantages
over the electromagnetic oscillograph for high-voltage
work. A contact-breaker for physiological work
which could successively interrupt two circuits with an
intervening period of from 00002 second to 0-04

second was also shown. An inexpensive form of

independent plug contact for resistance boxes was
shown by Messrs. Gambrell Bros. A simple appa-
ratus for measuring the pressure of light, designed by
Mr. G. D. West, was exhibited by Messrs. J. J.

Grifiin and Sons. Mr. R. W. Paul exhibited a large
number of electrical laboratory instruments, including

a simple device for projecting an image of the scale

and pointer of an instrument on a screen for lecture
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purposes. Among the exhibits of Messrs. Isenthal

and Co. was a collection of pladuram products, a

form of tungsten specially treated, which it is hoped
to apply to purposes where a hard, inert metal is

required. Radio-active preparations were shown by

Mr. V. Harrison Glew. The principal e.xhibit of

Messrs. Muirhead and Co. was a Heurtley niatjniFier

for u.se in cable telegraphy or wireless telegraphy, or

wherever it is required to magnify the effect of small

mechanical movements. Instruments connected with

w ireless telegraphy were shown by the Marconi Com-
pan\-. the Ludgat'e Wireless Company, and Messrs.
I ir.-iham and Latham, while very complete exhibits

III projection apparatus and microscopes for all pur-

Ijiises were shown by Messrs. Carl Zeiss, Messrs. E.

Leitz. Messrs. Newton and Co., and other firms.

The instruments of Messrs. H. Tinsley and Co. for

iclour measurement and for lens testing, and the

new miniature precision instruments of the Weston
Co., are also worthv of mention.

THIRD INTERNATIONAL CONGRESS OF
TROPICAL AGRICULTURE.

THE first International Congress of Tropical Agri-

culture was held in Paris in 1905, and was
organised by a number of French men of science

interested in this subject. .\t its close the Association

.Scientifique Internationale d'.Agronomie Coloniale et

i'ropicale was founded, to promote in every possible

wav scientific work in tropical agriculture. Branches
of this association were gradually founded in Bel-

gium. France, Germany, Great Britain, Italy, Portu-
gal, and elsewhere, until at present practically every

counlrv interested, either on its own account or

through its colonies, in tropical agriculture, is repre-

sented on the Central Bureau of the association,

which has its headquarters in Paris. In 1910 a very
successful second Congress of Tropical .Agriculture

was held in Brussels. .\t the close of that congress
M. de Lanessan, formerly Governor-General of Indo-
china, who had up till that time been president of

the association, retired, and was succeeded by Prof.

Wvndham Dunstan, C.M.G., F.R.S., director of the

Imperial Institute.

The International Association has decided to hold
the third Congress of Tropical Agriculture in London,
at the Imperial Institute, on June 23-30 next year,

under the presidency of Prof. Dunstan. .\ strong
organising committee, including Sir D. Prain, direc-

tor of the Royal Gardens, Kew; Sir S. Stockman,
eliief veterinary officer to the Board of Agriculture
and Fisheries; Mr. Bernard Coventry, Agricultural
Ailviser to the Government of India; Dr. F. Watts,
Imperial Commissioner of Agriculture for the \\'est

Indies, and other eminent authorities on tropical agri-

lukure. has been at work for some time in prepara-
tion for the congress.

It is proposed to devote the afternoon meetings of

the congress to papers, and the morning meetings to

a series of discussions on important problems of
special interest, such as technical education and re-

s.arch in tropical agriculture ; outstanding scientific

problems in rubber production ; methods of develop-
ing cotton cultivation in new countries; problems of

fibre production ; agriculture in arid regions ; and
hygiene and preventive medicine, in their relation to

tropical agriculture. The organising committee will

welcome contributions on these or allied subjects.

For further information regarding the arrangements
for the congress, the communication of papers, &c.,

application should be made to the organising secre-

taries (Dr. T. A. Henry and Mr. H. Brown), Third
International Congress of Tropical Agriculture, Im-
perial Institute, London, S.W.
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PHYSICAL CHEMISTRY OF SOLUTIONS.
A S is well known, the progress in the physical
^~*- chemistry of solutions which has been made
during the last thirty years, though extensive and
detailed in a certain sense, has nevertheless suffered

not a little from the fact that fully go per cent, of
the investigations have been restricted to the study of

the behaviour of substances dissolved in water. At
the present time, therefore, whilst a very large amount
of data has been accumulated upon the subject of

aqueous solutions, our knowledge of the behaviour of
non-aqueous solutions and solutions formed in mixed
solvents is deplorably scanty. Of course, here and
there the subject has been attacked, especially within
the last decade, and a few general conclusions have
been laboriously attained. Many of the rules, how-
ever, which serve as a trustworthy guide in the case
of aqueous solutions have to be considerably modified
or even discarded altogether when we come to non-
aqueous solutions. At the same time, it is clear that
the problem of solution in general cannot be regarded
as in a satisfactory state, so long as generalisations
applicable to a large number of solvents at least are
wanting.

It is for this reason that we welcome the mono-
graph published by Prof. H. C. Jones, entitled "The
freezing point-lowering, conductivity, and viscosity of
solutions of certain electrolytes in water, methvl
alcohol, ethyl alcohol, acetone, and glj-cerol, and in

mixtures of these solvents with one another " (Pub-
lication No. 180, Carnegie Institution of Washington).
The present work is to be regarded as supplementary
to Publication No. So of the same institution. The
actual experimental work has been carried out by
several investigators, under the direction of Prof.
Jones. Each of these investigators, after giving an
account of the experimental methods and results ob-
tained for various salts—inorganic salts—in various
solvents, pure and mixed, makes a very brief sum-
inary of conclusions, the whole field being finally
reviewed by Prof. Jones himself in a general dis-
cussion, which occupies the last dozen pages or so of
the book. As was to be expected, great stress is laid
upon the generality of the phenomenon of solvation
and much of the work is devoted to the elucidation

—

naturally with varying success—of the three funda-
mental factors :—(i) Change in solvation, which
changes the mass and size of the ion

; (2) change in
the viscosity of the solution with change in tempera-
ture thereby affecting the friction of the ions in
moving through the solution ; and (3) change in the
number of dissolved particles—molecules and ions.
The publication as a whole is a monument of in-

dustry which reflects the greatest credit upon the
laboratory from which it emanates. It is sincerely to
be hoped that the systematic accumulation of similar
data will become much more general than has hitherto
been the case.

PHYSIOLOGY AT THE BRITISH
ASSOCIATION.

'X'HIS has been a year of congresses for physio-
-• logists. The International Congress of Medi-

cine, the International Congress of Physiology, and
the British Association all took place during August
and September. In spite of the fact that the British

.Association came last, the section of physiology had
a very successful meeting.
The president's address was especially interesting,

as it gave the views of an organic chemist on the
physico-chemical aspect of his work. The address
has already appeared in Nature (October 16, p. 213).
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On Monday morning, September 15, the section

of physiology lield a joint meeting with the section

of agriculture. A paper by Prof. Sorensen and a
discussion on the physiology of reproduction occupied
the attention of the two sections.

Prof. .Sorensen dealt with the measurement and
the significance of the hydrogen ion concentration
in biological processes. He began by pointing out
that the hydrogen ion concentration gives more in-

formation than the statement of the amount of acid

in the solution. -Some of the acid may be neutralised

or unionised, and hence it does not exert its full acidic

power. A similar relation holds between hydroxy! ion

concentration and alkalinity.

As the product of hydrogen and hydroxy! ion con-
centrations is constant at a given temperature, the

most convenient method of expressing acidity or
alkalinity is in terms of hydrogen ion concentration.
Owing to the hydrogen ion concentration in biological

processes being very small, he uses the sign />,, to

indicate the negative exponent of the normality in

respect to hydrogen ions. Thus 2 x 10-'^= 10-'"

;

therefore /h = S'69.
The electromotive measurement of hydrogen ions

is the standard method, but the colorometric indicator

method is more convenient for many purposes.

The use of "buffers," by which acid or alkali formed
during a reaction is neutralised without an appreciable

change in hydrogen ion concentration, enables one to

study the effect of the liydrogen ion concentration on
various processes. The cases illustrated were inver-

tase and other enzymes, haemolysis, and phagocytosis.
The discussion on reproduction was opened by Mr.

K. J. J. Mackenzie, who pointed out that the stock-

breeder was well trained and ready to absorb sound
knowledge, but that the knowledge was not there for

him to liave. There are many problems of a practical

nature and of great financial importance in regard to

stock-breeding, but he spoke mainly about two of

them.
The first w'as the problem of the " Free Martin." A

heifer born twin to a bull is said to be sterile. Several

cases were investigated, and it was found that some
were sterile and others fertile. If it could be pre-

dicted which are the fertile ones, this knowledge would
make a considerable difference to the prices obtained
at sales of pedigree stock. Mr. Mackenzie pointed

out that twins may result from the fertilisation of two
eggs or by the division of one fertilised egg into two
individuals. The former would possess two separate

amnions, whilst the latter would be contained in a
common amnion. Observation at birth of the pre-

sence or absence of two amnions and correlation of

the observations with the subsequent histories of the

offspring might solve the problem which heifers

would be fertile. In reply to a question he said that

sterility of the bulls was much less important, as they
were usually castrated.

The second problem was that of " black belly " in

swine. It was considered that this was due to oestrus,

qnd that bacon made from such animals was unwhole-
some. Investigation showed that the pigmentation
is due to skin pigment, and that oestral changes are so

slight as to be overlooked in slaughter-houses. If

the prejudice to the pigment cannot be overcome, the

remedy is to breed swine without mammary pigment.
Problems in milk production and sterility in bulls

and stallions were also quoted as subjects requiring
investigation.

Mr. Geofrey Smith sent in an abstract dealing with
the glycogen and fat metabolism of crabs. The
males and females present striking differences. Males
have less fat and more glycogen in their livers than
do the females. The blood of the male is pink, whilst
that of the female is yellow. Infection with sacculina
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causes disappearance of sexual changes, and the

males become like the females in composition.

Dr. L. Doncaster mentioned other cases in which
the males and females differ. For instance, in cater-

pillars, by the precipitin test, the two sexes can be
shown to differ more than the same sexes but ot

different species. He suggested that male and female
characters are present in both cases, but that some
factor, by influencing metabolism, determines which
sex develops. Sacculina apparently causes the same
type of metabolism as does the female factor.

A combined meeting with the sections of zoology
and botany was held on Tuesday morning, September
16. Prof. B. Moore, F.R.S., gave a communication
entitled " Synthesis of Organic Matter by Inorganic
Colloids in presence of Sunlight, considered in rela-

tion to the Origin of Life."

His view is that the first organisms would not con-
tain chlorophyll, and hence there must have been a
supply of organic matter before the organisms could

flourish. He demonstrated that from water contain-

ing carbon dioxide and colloid, formaldehyde is pro-

duced by ultra-violet light.

He then outlined the scheme of development
whereb)' increasing comple.xity causes instability, and
that regions of stability occur by the formation of a
new order of substance. .As the material becomes
inore complex, its properties alter. Therefore,

[

although one can trace the relationships from one to

another, objects widely separated behave differently.

.-Ether and energy give rise to the electron, and
the electron to the atom. When the atom becomes
too large and unstable, the molecule is formed. Com-
binations occur between molecules by molecular
affinities, e.g.

Na,SO,+ loH.O^Na^SO^.ioH.O.

Molecular combinations form colloids, which are un-
stable substances, resembling the instability of living

organisms, and finally living cells are formed. Social

organisation such as that of the hive bees may be
the next step, when the individual has reached its

highest possible development.
Sir Oliver Lodge agreed with Prof. Moore that new

possibilities enter matter with increase in complexity,

and that complexity and instability are necessary for

life. He also stated that the synthesis of potentially

living matter is not the same as the origin of life.

Prof. .Armstrong stated that it is not possible to

arrive at the production of life. He gave instances

of several other ways in which formaldehyde can be
synthesised in the laboratory. He did not consider
that colloid was necessary for the synthesis. His
opinion is that the asymmetry of the chemical com-
position of living organisms is the only diflficult point

to understand, but that once asymmetry has been
produced, enzymes can direct the asymmetrical syn-
thesis.

Dr. Hopkins, Prof. Leonard Hill, and Prof. Hartog
criticised various points, and agreed with Prof. Arm-
strong and Sir Oliver Lodge in several of their state-

ments.
Prof. Priestley gave several instances of synthesis

of formaldehyde without colloids, but he claimed that

colloids vi'ere important for energy changes in cells.

Sugar can be produced by bubbling carbon dioxide
through alkali in the light of a mercury lamp. He
suggested that asymmetrv might be produced by the
action of polarised light \vhich is found in the surface
layers of the sea.

Prof. Rothera said that the discussion took two
divisions : criticism of details and criticism of
generalisations. He believed the sequence outlined in

Prof. Moore's statement to be Quite correct.

Prof. Moore, in replying, said that he did not claim
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that the synthesis is new, but he knew that formalde-

hyde had been produced by ultra-violet light. Prof.

Armstrong's examples were mainly reactions, which

could be brought about by human agency in the

laboratory, but that the conditions were unlikely to

occur naturally at an early stage of the world's history.

Because Prof. Armstrong has difficulty in under-

standing the production of asymmetry, this does not

obscure the point that energy can be accumulated by

synthesis without chlorophyll. The problem of asym-

metry would follo'ji' the production of organic matter.

The new idea is not the synthesis but the point of

view, and he considers that under the natural condi-

tions synthesis would be aided by colloids even if the

colloid were not absolutely necessary. In many cases,

such as synthesis in presence of uranium, colloid

would also be present.

Friday, September 12, was devoted to a joint sitting

with the subsection of psycholog}-, and the proceedings

\\ ill bo recorded in the report of that subsection.

On one of the reports there was a general discus-

sion, in which Dr. A. D. Waller, F.R.S., Sir Frederic

Hewitt, Prof. Gilbert Barling, Dr. McCardie, Mr.

F. J. Pearse, Prof. Saundby, and Prof. Vernon Har-
court, F.R.S., took part. These speakers unanimously

agreed that there should be some State regulation of

anaesthesia.

The present position is that anyone can administer

anaesthetics such as chloroform, ether, cocaine, &c., with-

out anv restriction. Sir Frederic Hewitt pointed out

that a railway accident was followed by an inquiry,

but there was no inquiry after a death from anassthesia.

Porters and cloak-room assistants do not drive engines,

vet anyone can administer an anaesthetic to another
person. The object of this discussion was to urge on
the Government the necessity of regulating the ad-

ministration of anaesthetics. Motions to this effect

have been passed by the British Medical Association,

the Medico-Legal Society, the International Congress
. f Medicine, &c.

Dr. Duffield explained the report on calorometric
nljservations on man, by lantern slides illustrating the
work done. The carbon dioxide output has been
especially studied. During the early stages of work
carbon dioxide accumulates in the body, and hence
the output rises slowly. .At the end of ten minutes
the output becomes uniform, showing that the body is

sufficiently saturated to give off the carbon dioxide

as rapidly as it is formed. After the end of the

work the excess of carbon dioxide must escape, and
hence there is a slight continuation of the increased
output.

Prof. E. Wace Carlier described the histological

structure of the post-pericardial body of the skate.

It is a small body the size of a grain of rice. The
structure resembles that of the carotid gland in

mammals, and he considers that it is a chromaffin
gland.

Prof. Leonard Hill, F.R.S., gave two communica-
tions. The first was a demonstration of his kata-
thermometer, which consists of two thermometers
heated to about 120° F. The time necessary for them
to cool from iio°-ioo° F. is recorded; one has a dry
bulb and the other has a piece of moist cloth round the
bulb. These give an indication of the physical condi-
tion of the air, and this physical condition is, in

ordinary circumstances, of far greater importance to
well being than the presence or absence of respiratory
waste products.

His second communication (with Dr. McQueen)
was on the pulse and resonance of the tissues. Where
the arteries are superficial, the blood pressure, as
measured bv the sphygomanometer, is lower than
where the arteries are surrounded bv the tissues. The
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tissues resonate with the arterial pulsations, and thus
the pressure appears higher.

Prof. A. B. Macallum, F.R.S., and Dr. J. B. Colip
described the blackening of nerve cells, but not nerve
fibres, with silver nitrate. The change is not due to

chloride, phosphate, or protein. It is due to some
reducing substance which they believe to be an
oxyphenol allied to adrenaline. The medulla of the
suprarenal bodies gives a similar reaction.

Dr. F. W. Mott, F.R.S., read a paper on the bio-

chemistry of the neurone. He commenced by point-

ing out that the Nissl granules disappear from the

nerve cells of animals fed on white bread and from
cells of which the axons have been cut. These ap-

pearances can be seen only in fixed cells. Living cells

suspended in lymph or cerebro-spinal fluid show no
Nissl granules, but the contents appear like an emul-
sion. With dark ground illumination the emulsion
particles appear luminous, but show no brownian
movement. No particles are visible in the axon where
it is surrounded by the mycelin sheath. Dilute am-
monia causes the cells to become irregular, the par-

ticles to escape, and to show brownian movement.
.Acids and some dyes cause appearances like Nissl

granules.
Cells placed in methylene blue stain but show no

granules. If. deprived of oxygen, the cells do not

stain blue as the leuco base is formed. On allowing
oxygen to enter the tube, the cells stain, showing that

the leuco base had been absorbed by the cells.

Dr. J. Tait described experiments on blood coagula-

tion, in which he observed agglutination of corpuscles

to the edges of the wound in Gammarus and in tad-

poles. Some Crustacea have blood which does not

coagulate, yet h<emorrhage is stopped as rapidly as

in those whose blood docs coagulate. It is difficult to

understand the advantage of coagulable blood.

Dr. J. Tait and Miss Macnaughton demonstrated the

advantages of the heart of the hedgehog for perfusion

experiments. It can be removed and kept beating by
perfusion with Ringer solution at any temperature

between that of the body and ordinary room tem-
perature.

Dr. J. Tait and Mr. R. J. S. McDowall : The
muscles which extend from the skeleton to the skin

of the back of hedgehogs will contract at tempera-

tures from o°-4o° C., and they require no oxygen
supply. A muscle placed in a narrow glass tube filled

with Ringer's solution will remain active for hours

even if repeatedly stimulated.

Dr. Dawson Turner read a paper describing the

effect of treating e.xophthalmic goitre with radium.

He found that the treatment was beneficial.

The following three papers are of cognate interest,

and thev are therefore described together.

Prof. "Georges Dreyer and Dr. E. W. Ainley Walker
read two papers on the relation of organs to the

general body weight. The normal relation is im-

portant, as variations are of interest in studying

abnormal conditions. These authors find that the

relation of the blood volume to body weight is given

by the formula: Blood volume = ^ --—

^

where n and K are constants. For birds and mammals
n is approximately 0*72, and for cold-blooded animals
n is 1'3. Therefore, for the former, the determining
factor is the body surface, and for the latter the
weight of the muscles. Similar relations hold for the

area of the aorta and of the trachea.

Altitude affects the blood volume by a variation in

the constant K. On going to high altitudes the blood
volume decreases and the haemoglobin content in-

creases, pointing to concentration by removal of water.

The haemngldbin is slightly increased after several
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(lays, and the blood volume also slightly increases.
On returning to lower levels the blood volume rises
and the hjemoglobin percentage decreases, but neither
returns to its original level until several davs later.

Dr. H. E. Roaf found, when the weight of the
kidneys is expressed by a similar formula, that n is

approximately V^, and hence the body surface does
not regulate the kidney weight. Possibly there is

some reciprocal relation to the skin ; or, like the blood
volume of cold-blooded animals, the kidneys depend
upon the mass of muscle in the body.

In concluding this account of the section of physio-
logy, we feel that some reference should be made to a
new feature. The section was strengthened by
Iiaving associated with i^ the first subsection of
psychology. H. E. Roaf.

GEODETIC OBSEKJAriONS AND THEIR
VALUE.^

TT is not always the greatest inventions, or those
which come most prominently before the public,

which effect the greatest revolutions in the field of
practical science; it is often the perfecting of instru-
ments that have been long in use which is" chieflv
responsible for progressive results of startling sig-
nificance. For instance, in the scientific researches of
chemical investigators, or in matters relating to
pathology and meteorology, it is seldom that a fresh
discovery is due to the invention of a new instrument

;

it is almost invariably the development of the power
of assisting observation already existing in the old
instruments which has eftected new discoveries. This
is peculiarly the case with modern instruments used
in connection with geodetic work. It is the perfection
with which the metal arc can now be graduated with
equal divisions representing degrees, minutes, and
seconds which has so greatly altered the conditions
under which geodetic triangulation can be extended.
The improvements effected in base measuring appa-
ratus is another factor in the rapid evolution of earth
measiu-cment and map-making all over the world;
whilst the improved pendulum for the registration of
I he varying force of gravity, corresponding to the vary-
ing conditions of density which obtain in the earth's
crust, renders investigations into the science of isostasv
more simple and more certain than could possibly
have been anticipated, say, fifty years ago.
These developments in the processes of advancing

the practice of geodetic measurement over the surface
of the earth are of more importance than is generally
recognised, because the direct connection between
geodesy and geography is not rightly understood.
Geodesy is not a mere abstract science" dealing with
the shape ot the earth and solving mathematical
problems connected with its ecrentricitv, or deter-
mining the variable density of the earth's crust hv
careful investigations into "the force and direction of
gravity; it furnishes the basis and the framework
of all that extension of earth measurement of which
the final outcome is the map. Geodesy offers but
little field for such form of illustration as will readily
fix it in the minds of men as a sound practical everv-
day working science essentially neccssarv for the
economic and political advancernent of civilisation.
Geodesy began with the measurement of arcs on

the earth's surface in various parts of the world by
the process of extending a series of triangles along
(hat arc from a measured base at one end of it.

Rigorous accuracy was the dominant feature of such
measurements. The measurement of a base a mile

' .Abstract of an address c'elivered at the opening of the i6oth session of

I- ^1?^"' ^??'^'? ?r-^"^":!,
November lo, by the chairman of the council,

blr Thomas H. Holdich, K.CM G.
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or so in length was effected formerly by means of

"compensation bars" of a giveo length, which were
designed with infinite care and armed with mechanism
for longitudinal, vertical, and transverse adjustment,
and it was i most elaborate and lengthy process.

The process was repeated at intervals, if the triangu-
lation series was a long one, in order to ensure results

as near absolute accuracy in linear measurement as
was possible. It took months to measure a base.

Now it is found that by using a wire composed of

"compensating" metals and stretched along a series

of cradles or supports, the same result can be obtained
in about one-tenth the time. The Jaderin apparatus,
which includes a wire 25 metres in length, affords

the simplest means of obtaining accurate base
measurement ; but there is still an appreciable defect,

due to varying- conditions of temperature, which
renders it necessary to compare the wires before and
after use with a standard measurement. The Eotvos
torsion balance represents, perhaps, the latest improve-
ment in apparatus for the measurement of base lines.

Independently of the base, however, the real secret

of the facility with which strictly scientific geodetic
triangulation can be carried over large areas of new
country lies in the improvement in the art of graduat-
ing metal arcs, which has rendered the comparatively
light and portable 12-in. theodolite equal for purposes
of rigidly accurate observation to the old 2-ft. or 3-ft.

instrument of the past. In India, where one of the
first and most perfect systems of geodetic triangula-
tion has been carried out, it used to be necessary
to call quite a large number of carriers into the field

to convey the clumsy old instruments from one
observing' point to the next. Paths had to be cut with
much labour and patience through the jungle ; roads
had to be smoothed out and carried up the sides of
the hills. The expense would have been prohibitive

but that labour was cheap in those days. The lime
occupied over the process of completing observations,
even at only one station, frequently lengthened out
into months. Nowadays there is a new generation of
scientific observers educated in English schools, who
need lose no time in carrying first-class work through
the wild tangle of African hills and forests to deter-

mine a boundary; or in threading their way with
infinite patience by the rock-bound defiles and snowy
heights of the Himalayas to a junction with Russian
Surveys on the Pamiis.

It has always been the aspiration of English sur-

veyors to link up the magnificent survey system of
India with that of Russia. To a certain extent this

was effected by methods which cannot be accepted as
scientifically regular during the progress of the Pamir
Boundary Commission in 1895. The surveyors did,

however, actually close on a determined point common
lo both surveys (it was the first boundary pillar at the
eastern end of Lake Victoria) after carrying an irre-

gular triangulation across the great snowy ranges of

the north-west, and the resulting agreement between
the two values was almost too good to be altogether
satisfactory. The means did not justify the end: It

was impossible to ascend the gigantic peaks of the
intervening ranges within the limits of the time avail-
able, and it was necessary, therefore, to be content
with seeing across them here and there, under specially
favourable conditions, instead of observing from them.
Lately, however, a more regular and systematic
attempt has been made to turn those ranges which
cannot be crossed, and a direct series has actually
been driven round these gigantic buttresses of the
north on to the Pamirs. The results of this extra-
ordinary feat are not yet published, but they furnish
an example of what may be attempted in these days
by the introduction of an improved class of compara-
tivelv small instruments.
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Reference was made in the address to the wide-
spread increase of geographical knowledge during the

last twenty-five years, and to the appreciation of

i^eography as a leading subject for education in the

universities and schools of England. This was not
to be accepted as entirely due to an appreciation of

the fact that the study of geography is an absolute
necessity in face of the world-wide competition for

commercial supremacy, or of political discussions
involving the destiny of nations, or even in the field of

I he military campaign where geographical linowledge
>|jills success. The effect of new facilities in ttie

matter of locomotion counts for much in this stirring

up of public interest in geography. People move
rapidly, and they move widely and in ever-increasing
numbers, and, to a great extent, they now study the

map to know how and where they are going. The
motor-car and the bicycle are responsible for much of

this newly acquired interest in geography, and the
mapping of the British Isles, and, in a less degree,
of the Continent, is now familiar to thousands who
would never have looked at a map fifty years ago.
It is satisfactory to observe that the widespread know-
I'dgc thus distributed amongst the millions has be-
come sjjecialised with those whose business it is to

Li induct either political or military campaigns.
The very first element in the acquisition of geo-

graphical knowledge is the proper and correct use of
technical geographical terms. In the course of the
address instances were given of the disastrous results
which may follow the use in political agreements of
vague and loose geographical definitions or of the names
of places the existence of which was not properlv
authenticated. The Russo-.\fghan boundarv settle-

ment of 1884 was cited as an instance of the latter

error. That boundary commission has become his-

torical owing to the occurrence of the "regrettable
incident " at Panjdeh, when a Russian force displaced
the .\fghans and secured an advance of the Russian
frontier thereby which was never disputed by our
Government, in spite of the fact that the joint com-
mission was to effect a peaceable settlement of an
international question. The Gladstone Government
came to an end, and Lord Salisbury became Prime
Minister just at the critical juncture when the success
or failure of the mission hung in the balance. The
Russian Commission took the field, and the settle-

ment of the boundarv proceeded. Then there ensued
,1 useless and most expensive hunt, which lasted for
iionths, in order to determine where on the Oxus

- certain "post" existed, which was rendered an
obligatory point in the boundary agreement, and
which was nowhere to be found. Thousands of
pounds were spent over that futile quest, which ended
in the discovery that if such a "post" as that de-
scribed in \\v protocol had ever existe-d at all it had
disappeared long ago into the river-bed—so long ago
i~ to be beyond the recollection of the oldest local
Lithority. The prolongation of the Commission's
May in .\fghanistan was not only expensive; it was
dangerous, inasmuch as the temper of the Amir at
that time was most uncertain. Moreover, the Russian
Government was then to be as little trusted as that of
.\fghanistan. Useless delay was on every account to

be avoided.
A wrong application of elementary geographical

ii rms was instanced in the settlement of the eastern end
^>f the same Russo-.\fghan boundarv in 1895. It was a
matter of urgent importance that this bounJary should
be settled in the Pamir region in the short season
which elapsed between the opening of the passes in

the spring and the closing of them by snow in autumn.
There was no reason to anticipate delav or difficulty
irising from the determination of the geographical
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position set out in the political agreements. As in

the case of the "Penjdeh" boundary, a scientific basis

for that position had been carried from India to the

scene of action, and the Russian men of science

accepted the data of the English surveyors. Trouble
came only when the boundary as defined in the agree-

ment was to be carried in an easterlv direction from
a certain ascertained point to the Chinese frontier.

This was the crucial point of the boundary inasmuch
as it covered those passes which were supposed to

lead from Russia Indiawards. It was the "easterly

direction " which caused the trouble. Was it to be

accepted as a little east of north, a little east of south,

or due east? No agreement with the Russian repre-

sentatives could be arrived at, and business cgme to

an end. There was every prospect of a long and
risky winter sojourn on the "roof of the world" for

the Commission. Luckily the possible deadlock had
been foreseen, and the political translation of the

term "easterly direction" had been requested in ad-

vance. The answer came just in time to save the

situation. The Commission was withdrawn (not with-

out risk) over the passes, and the boundary
region left to winter solitude. The expression

foot of the hills" proved to be a stumbling-

block in the way of another important boundary
settlement. What constitutes the "foot of the hills"?

Is it where steep slopes end and the more gentle

glacis, or fan, reaching down to the drainage line of

the valley, commences, or is it that drainage line

itself wlierc all slopes end? The latter was once

adopted as the free translation of that term, and so

great was the indignation stirred up by that trans-

lation that it seemed likely to end in war.

Instances of want of appreciation of the slight

ilemcntarv knowledge of geographical definitions

such as would save similar mistakes might be multi-

plied, but, after all, the greatest losses in territory, or

financially, have accrued from the actual want of

properly authenticated map information when deter-

mining international boundaries. No instance per-

haps exists of a more forcible character than that of

the boundary dispute between the two great South
.\merican Republics, the Argentine and Chili. Here
a boundary dispute resulted from the framing of an
agreement between the political representatives of the

two countries without any preliminary examination
of the geographical features of the country concerned.

The boundary, according to this agreement, was to

follow the main range of the Cordillera of the Andes
which parted the waters of the Pacific from those of

the Atlantic. There are "main" ranges in the

southern .Andes of quite sufficient importance to justify

the conditions required, if they did but part the waters
of the Pacific from those of the Atlantic. But the

great rivers that emptied themselves into the Pacific

had their sources in the flat plains of .Argentine

Patagonia, and traversed the Andes from side to side.

The dispute involved quite a library of learned treatises

on the subject, and cost the two countries quite

120 millions in preparation for war before it was
referred to British arbitration.

It is therefore of universal national importance that

nieans should be provided for the determination of cer-

tain absolutely fixed positions in their coordinate values

of latitude and longitude if international boundaries
are to be preserved. Great and impassable ranges and
rivers (if the rivers flow through permanent and
rocky channels), broad deserts, and certain other
natural features, such as well-marked water partings,

may stand well enough for the dividing wall between
contiguous countries, where they exist ; but over flat

and cultivated plains the only lasting artificial

boundarv mark must be one the position of which is
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so determined that there can be no room for dispute

about it, even if it shoi.ld be removed or perish

through age. This is only to be effected by accurate
survey work based ultimately on geodetic triangula-
tion, and it is this work carried out by British officers

in so many parts of the world, with the aid of modern
light and efficient instruments, which is gradually
working out the boundaries of nations, and, incident-

ally, carrying geographical mapping into the remotest
regions of the world. The invention of a portable
receiver for the transmission of signals by wireless
telegraphy is likely to be of the greatest importance
to these workers in remote geographical fields. Here
again the perfecting of a minor form of installation

for wireless telegraphy is rapidly leading to develop-
ments of which we are at present only dimly conscious.
What the Society of .\rts can do in this special field

of activity, after teaching people to believe in science,

is to foster by all means in its power such aids to

the progress of knowledge as are to be found in new
inventions, new developments, and adaptations of
instrumental means for observation and measurement
in the endless process of collecting information.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—Sir Arthur Evans has presented to the
museum the last instalment of an interesting set of

objects selected from the collections of his father, the
late Sir John Evans. The gift consists of 121

specimens ranging in date from prehistoric times to

the eighteenth century. The value of the collection

is greatly enhanced by the fact that all the specimens
composing it were founa in Cambridgeshire and ihe

adjacent counties.

Mr. C. S. Wright has been appointed University
lecturer in surveying and cartography (Royal Geo-
graphical Societ)' lecturer).

Dr. Assheton has been appointed Uni\-ersity lecturer

in animal embryology.

The new Gresham College in Basinghall Street,

London, B.C., was formally opened by the Lord
Mayor on December 15. Mr. Sheriff Painter, chair-

man of the City side of the Gresham Committee, gave
a history of the Gresham Trust, which, he said, came
into operation in 1596 after the death of the founder,
.Sir Thomas Gresham, and his widow. Under Gres-
ham's will sev^en lectureships were founded in divinity,

astronomy, music, geometry, civil law, physic, and
rhetoric. For the first 200 years those lectures were
delivered at the mansion of Sir Thomas Gresham, in

the parish of St. Helen's, Bishopsgate, where Gres-
ham House stood. The first Gresham College was
opened in 1843, and the lectures were delivered there
until a few years ago, when as it became inadequate
to present-day uses, it was demolished and the new
building was erected. The building, which is larger
than the old college, has a frontage to Gresham
Street of about 71 ft. and to Basinghall Street of

58 ft. The lecture hall and gallery will seat abovit

430 persons. The hall is lined throughout with oak.
Provision is made for a complete kinematograph appa-
ratus for use in the scientific and medical lectures.

The building has cost about 34,000/.

Speaking at the National Liberal Club on the sub-
ject of Liberalism and education. Lord Haldane said
that when this nation came into existence as a great
industrial nation it had practically no competitors.
At that time dash and "go" and practical skill alone
were required. Now the art of manufacture is linked
with the science of education. It is a business which

is controlled by scientific principles, and woe will

befall the country which is lacking in the scientific

equipment necessary to enable if to compete with its

more favoured rivals. In Germany and .\merica great
progress is being made in the realisation of the truth

that, not only must young men and women be pre-

pared from an early age if they are to be made
experts in their vocations in life, but that in their

vocational training a large amount of general educa-
tion must be given. The question will have to be
faced in this country, and the only point is whether
the public will give to the educational movement that

support without which no Chancellor of the Excheqv^er
can make headway. An effort in the direction of

higher education is necessary if this nation is to

hold its own. LTpon the same occasion Mr. J. A.

Pease said that the view that education should be

made compulsor}' up to the age of sixteen is an
ideal which it is impossible to attain ; but he hopes
that the present limit may be raised to fourteen years.

Arrangements have been made for a large number
of educational conferences in London early in the new-

year. Twenty-one educational associations are co-

operating in a conference to be held in the University

of London on January 2-10, which will be opened by
an address by Mr. James Bryce on " Salient Educa-
tional Issues." Among the associations taking part

may be mentioned the Geographical Association, of

which Dr. J. Scott Keltie is the president, whose
address will be, "Thirty Years' Progress in Geo-
graphical Education"; the School Nature Study
Society; the Association of Science Teachers; the

Child Study Society ; and the Associations of Teachers
in Domestic Subjects and in Technical Institutions.

The London County Council has arranged another
conference of teachers, to be held at Birkbeck College
from January 1 to 3. One of the six meetings is

to be devoted to a consideration of the subject of

mental fatigue, another to memory drawing, and
two others to educational experiments in schools.

The Mathematical Association will hold its annual
meeting at the London Day Training College on
January 7. Among the papers to be read in the
morning we notice one by Prof. J. E. A. Steggall on
practical mathematics in school. In the afternoon the

president of the association. Sir George Greenhill,

will give an address on the use of mathematics, and
Dr. W. N. .Shaw will speak on " Principia Atmo-
spherica."

The governors of the Imperial College of Science
and Technology, at their meeting on Friday last, con-
stituted two new chairs of chemistry, and appointed
two new professors—Dr. Jocelyn Field Thorpe,
F.R.S., professor of organic chemistry, and Dr.
James C. Philip, professor of physical chemistry.
Four years ago Dr. Thorpe was elected to the Sorby
research fellowship of the Royal Society, which he
has held at the University of Sheffield. He was
formerly research fellow and lecturer in chemistry
at the University of Manchester, and received- his

earlier training partly in London, at the Royal Col-
lege of Science, and partly in Germany, where, at

Heidelberg, he studied under Victor Meyer and Prof.

Auwers. Dr. Philip has been on the staff of the

Imperial College for some years latterly as an assist-

ant professor. He is well known for his work on
physical chemistry, and is now one of the secretaries

of the Chemical Society. He is a graduate of Aber-
deen and Gottingen LIniversities. The department of

chemistry in the Imperial College has now four pro-

fessors—Prof. H. Brereton Baker, F.R.S., who is

professor of chemistry and director of the laboratories

;

Prof. W. A. Bone, F.R.S., professor of chemical
technology (fuel and refractory materials), together
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with the two new professors. At present there are

117 students working specially at chemistry, includ-

. ing its technological applications, of which number
< thirty-six are engaged in research. In addition, the
I department provides the subsidiary training in chem-

istry for about 329 other students.

The annual prize distribution of the Sir John Cass
Technical Institute was held on Wednesday, Decem-

Iber
10, when the prizes were distributed by Sir

Thomas H. Elliott, K.C.B., Deputy Master and
Comptroller of the Royal Mint. The chair was taken

by Sir Owen Roberts, chairman of the governing
body of the institute. Sir Thomas Elliott, in address-

ing the students, spoke of th? desirability of keeping
in view the aim of the instruction provided at the

institute, the object of its work, and the e.\tent to

which this object was being accomplished. He was
himself disposed to say that the primary purpose for

which the institute exists is to assist students to do
justice to themselves and to those who may be or

become dependent upon them, to enable them to per-

form services which the community requires and for

which the community is prepared to pay, and to pay
well, to increase their earning powers, and so to help

thim to secure a better livelihood for themselves than
would otherwise be theirs. He counselled the students

not to be afraid of selecting a manual occupation and
in connection with it to endeavour to learn all the

facts connected with the material used, the machinery
employed, and the scientific principles upon which
the work is based. The Rev. J. F. Marr, chairman
of the institute committee, gave a summary account
of the work of the institute during the past session,

in which he referred especially to the increasing num-
ber of students, the research work that had been
carried on in the institute, both by students and by
members of the staff, and the several developments
in the courses of instruction provided. In the latter

connection details were given of the work on col-

loids, on the theory and applications of mathematical
statistics, on the fermentation industries, on mine
sampling and valuing, on metals used in the motor-
car industry, and on the casting of metals, all sub-
jects which had received the special attention of the
governing body during the past session.

SOCIETIES AND ACADEMIES.
London.

Physical Society, November 28.—Prof. C. H. Lees,
F.R.S., vice-president, in the chair.—Prof. H. L.
Callendar : The expansion of silica. In attempt-
ing to deduce the expansion of mercury by
the weight thermometer method with silica bulbs
it was necessary to determine the expansion
of specimens of silica from the same soyrce as

the bulbs, and to extend the observations of expansion
over the range 0° C. to 300° C. Specimens which
had been exposed to high temperatures appeared to

<;ive lower results over the range 0° C. to 300° C.
than specimens w-hich had not been heated above
300° C. during the measurements. Specimens of the
same material, (i) in the form of rods were obtained
and were heated and tested by the Newton ring method
over the range 0° C. to 300° C. ; and (2) in the form
of tubes, which were tested by the Fizeau method over
the range —20° C. to 150 C. The difference bc-
tweerr the axial and radial coefficients of the tube
specimens had also been tested. The expansion of the
silica rod gave results agreeing with the extrapolation
of the curve representing the original observations
between 300° C. and 1000° C. The silica rods showed
at first some peculiarities due to intrinsic strain, but
settled down into a cyclic state which could be repre-
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sented over the range 0° C. to 300° C. by the formula
10" X mean coefficient 0° to t = jS-o — S6^oj{t+ iys)> t)ut

the variation of the coefficient with temperature was
rapid and peculiar over this range and could not be
represented by a formula of the usual type. The axial

expansion of four different specimens had been
measured, and could be represented between —20° C.
and 150° C, with a little divergence by the formula,
10* X mean coefficient 0° to t = 290 + o-25ot — 000070?",
which agreed over this range with the formula found
for the rods, but was inadmissible for extrapolation
to 300° C. The difference between the radial and
axial coefficients was tested. Differences of the order
of 5 or 10 per cent, in the expansion in different

directions appeared to be persistent, and were not
removed by heating the specimens to 1000° C. or

cooling in liquid air. It was concluded that the differ-

ences in the radial coefficient might be due to distor-

tion of the ring. It was considered that the most
probable result for the cubical coefficient would be
obtained by assuming it to be three times the
linear. Owing to the smallness of the ex-

pansion of silica, and its comparative freedom
from hysteresis, the possible uncertainty with
the silica bulbs was probably less than i in 1000,

in spite of the imperfect annealing.— F. J.
Harlow :

The thermal expansions of mercury and fused silica.

A more complete set of observations of the relative

coefficients of expansion of mercury in silica than
those previously published are obtained by the use of

an electrically heated oil bath. The observations

comprise readings at frequent intervals up to 300° C,
and are in good agreement with the earlier observa-
tions. Tables are included giving representative ob-
servations and the final results. From the values of

the coefficients of expansion of silica determined by
Prof. Callendar, the coefficients of absolute expansion
of mercury are calculated.—Prof J. A. Fleming : An
experimental method for the production of vibrations

on strings. An apparatus for the production of vibra-

tions of strings loaded or unloaded was shown. The
vibrations are produced on a string by attacliing one
end to the shaft of a small continuous-current motor
of about g h.p. The other end of the string is

attached to a fixed point which can be moved by
means of a screw, in some cases a spring balance
being interposed to measure the tension. When the

motor is started the string has a circular motion given
to its end which is equivalent to two simple harmonic
motions at right angles to each other. If the tension

is adjusted rightly the string then vibrates in sec-

tions, and the number of sections can be adjusted.

The distance from node to node can then be measured
easily, and the frequency determined from the speed
of the motor. In this way the velocity of the wave
is measured, and can be compared with the
velocity determined by taking the square root of

the quotient of the tension by the linear densilv of the

string. This method is useful in studying the pro-

perties of loaded strings. When the wave-length
on the string extends over a distance of more than
eight or ten loads, the string vibrates as if the loading
matter were distributed uniformly, but the string

cannot propagate vibrations when the half wave-length
approaches equality to the distance between two loads.

It is possible to show the reflection of a wave at a

load placed at any point on the string, and also that
this reflection is reduced by tapering oft' the loading.

With this loaded vibrating string all the phenomena
of inductive loading in telephone cables on the Pupin
system can be imitated.

Geological Society, December 3.—Dr. Aubrey
Strahan, F.R.S., president, in the chair.—Dr. E. A.
Newell Arber : A contribution to our knowledge of

the geology of the Kent Coalfield. An account of the
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Carboniferous rocks of Kent is given. Tlie Mesozoic
covcr of the coalfield is ignored. The proved area is

200 square miles. The general strike is about 30°

south of east and north of west, and the dip of the

Transition Coal Measures is 2° to 3°. The area is a

synclinc, limited on the north and south by Armorican
folds, of which the northern has been located. It is

maintained that the Kent Coalfield is not continuous

with that of the Pas de Calais. There are reasons for

believing that the western boundary is a great fault.

The chief surface-feature of the Coal Measures is that

of an inclined plane, sloping westwards and south-

westwards from an elevated region near Ripple and
Deal. The Lower Carboniferous rocks exceed 450 ft.

in thickness, and were denuded before the Coal
Measures were deposited. The Coal Measures consist

of the Transition Series (1700 to 2000 ft. thick), and
the Middle Coal Measures (2000 ft.). No Lower Coal
Measures or Millstone Grit occur. The coals are well

distributed, and are often of considerable thickness.

Steam and household coals predominate. The most
productive portions of the measures are the higher

part of the Transition and the lower part of the

Middle Coal Measures.—Dr. E. A. Newell Arber : The
fossil floras of the Kent Coalfield. The floras of ten

further borings in Kent are recorded, and the number
of species known from the Kent Coalfield is raised to

ninetj'-six, as compared with twenty-six in 1909. As
regards the horizons oresent in Kent, the plant-

remains indicate that, in the area so far proved, only

Middle or Transition Coal Measures, or both, occur.

Linnean Society, December 4.—Prof. E. B. Poulton,

F.R.S., president, in the chair.—Jane Longstaff : A
collection of non-marine Mollusca from the southern

Sudan. With descriptions of three new species by

H. B. Preston; and notes on VeronlceWa itilotica.

Cockerel!, by G. C. Robson. This records the

Mollusca taken during two visits to the Sudan in

Februarv, 1909 and 1912. .\bout fifty-three species

were taken, thirty-four Gasteropoda and nineteen

Lamellibranchiata, the aquatic, of course, having a

wider range than the terrestrial forms. The only

terrestrial gasteropod found alive was a ]'eroiiicella

nilotica. Cockerell, the second recorded example.

—

.\. S. Home : .A contribution to the study of the evolu-

tion of tin- flower, with special reference to the

Hamanulidaceae, CaprifoliaceEe, and Cornaceae.

Mathematical Society, December 11.—Prof. .\. E. H.
Love, l^.I^.-S., president, in the chair.—Prof. E. \\".

Hobson : The linear integral equation.—H. E. J.

Curzon : Generalised Hermite functions and their con-

nection with the Bessel functions.—J. Proudman :

Limiting forms of long-period tides.—Lieut.-Col.

Cunningham: 'I he number of primes of the same
residuacity.—R. H. Fowler : .Some results on the form

near infinity of real continuous solutions of a certain

tvpe of second order differential equation.—S.

Brodetsky : The potential of a uniform convex solid

possessing a plane of svmmetry with application to the

direct integration of the potential of a uniform ellip-

soid.—G. R. Ooldbrough : The dynamical theory of the

tides in .1 polar basin.—Prof. J. C. Fields: Proof of

the com]ilementary theorem.

Cambridge.
Philosophical Society, November 24.—Prof. Newall in

tlir chair.— Prof. A. S. Eddington : The distribution of

the stars in relation to spectral type. It is well known
that the concentration of stars to the galactic plane

is not shown equally by the different spectral classes.

Type B i.'i the most condensed, and the others follow

in the order A, F, G, K, M, i.e. the sequence coin-

cides with the' usually accepted order of evolution.

Formerly it seemed probable that this result was due
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to a progression in the average distance of these
classes of stars, for, on the hypothesis that the stellar

system is of oblate form, the greater the distance the
greater will be the concentration to be expected.

Recent determinations by Boss and Campbell of thi-

average distances of the stars of different spectral

tvpes negative this explanation in a most decided
manner. It appears, for instance, that the M stars

are on the average more remote and more luminous-

than type A. There is an outstanding question of
great difficulty. In parallax investigations it is found
that the M stars are the faintest of all the types ; in

statistical discussions of proper motions, &c., they are
found to be the brightest except type B. Similar diffi-

culties occur with the other types. Russell has put
forward the theorv that tvpe M consists of two divi-

sions, ''-ne being the very earliest and the other the

latest stage in evolution. Against this it may be
urged that both divisions of t\-pe M are characterised

bv very high velocities in space; this seems to indicate

a close relation between them.—Dr. G. F. C. Searle :

(i) The comparison of nearly equal electrical resist-

ances. Four resistance coils. A, B, C, D, are arranged
to form the four sides of a Wheatstone's quadrilateral.

The coils C, D are approximately equal, but, as Iheir

ratio is eliminated, it is not necessary to know it. A
balance is obtained by shunting A, B with large
resistances a,, b,. The coils A and B are then inter-

changed and a fresh balance is obtained by shunting
them with a., and b,. {2) An experiment on the har-

monic motion of a rigid body.—G. T. Bennett : A
double-four mechanism.—F. E. Baxandall : The pre-

sence of certain lines of magnesium in stellar spectra.

In a recent paper on new series of lines in the spark
spectrum of magnesium. Prof. Fowler gives spark,

lines of magnesium at wave-lengths 438486, 4390-80,

442820, 4434-20, which do not fall into series. Weak
lines in apparently corresponding positions have been

found in the spectra of o Canis Majoris (type A„) and
o Cygni (type .A., Pec), and the suggestion is made
that the stellar and laboratory lines are identical. It

is in such stellar spectra as those mentioned that the

well-known Mg spark line at wave-length 4481-3

occurs at its maximum intensity. The new lines

have not been traced in any other types of stellar

spectra.

Manchester.

Literary and Philosophical Society, November 18.—Mr.
Francis Nicholson, president, in the chair.—Prof.

G. Elliot Smith : The controversies concerning the

interpretation and meaning of the remains of the

dawn-man found near Piltdown. The author ex-

plained the nature of the controversies concerning

other bearings of the Piltdown discovery on the history

of ancient man : (i) the age of the remains; (2) the

question of the association of the jaw and the skull

;

(3) the significance of the jaw and teeth and the

reconstruction of the missing parts; (4) the recon-

struction of the brain-cast and the nature of the

brain ; and (5) the place which Eoanthropus should

occupy in the phylogeny of the Hominida. (1) It is

practically certain that the fragments are of the

Pleistoceiie date. (2) There is definite internal evidence

that the jaw is not really an ape's; the teeth it bears

are human, and the skull, although human, is much
more primitive than anv skull assigned to the genus-

Homo. (3) The reconstruction of the jaw and teeth

has now been practically settled once for all bv the

subsecjuent discovery of the canine tooth. (4) He
I
considered that there was no longer room for doubt

as to the position the fragments originally occupied

in the skull ; and it is very improbable that the corn-

plete brain-cast could be more than iioo c.c. in

capacity. (5) There seems ample justification for
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putting^ the Piltdown remains into a genus separate

from all the other Honiinidae. Eoanthropus must
represent a persistent and very slightly modified

descendant of the common ancestor of Homo sapiens

and H. primigeniiis. There is no positive evidence

that the genus Homo, or even Eoanthropus, had come
into existence in Pliocene times. The fact of E. daw-
soiii being found in a deposit that may perhaps be

as late as the Mid-Pleistocene does not invalidate the

conclusion that the genus to which it belonged was
ancestral to the Heidelberg man. When man was
first evolved the pace of evolution must have

been remarkably rapid, and it is quite pos-

sible that amidst the turmoil incidental to the

inauguration of the Pleistocene period a new group
of anthropoids rose superior to the new difficulties,

and became "dawn-men." It is almost certain that

man began to speak when his jaw was in the stage

represented in that of Eoanthropus. The brain

already shows considerable development of the parts

associated in modern man with the power of speech.

New South W.'Vles.

Linnean Society, October 29.—Mr. W. S. Dun, presi-

dent, in the chair.—Dr. J. M. Petrie : Hydrocyanic acid

in plants. Part ii., Its distribution in the grasses of

New South Wales. The existence of hydrocyanic acid
in the Gramine» was discovered by Jorissen, in 1884.

Since then, about thirty species have been recorded
as containing a cyanogenetic compound. The
.luthor's work is a continuation of investigations into

I he cause of sudden fatalities among sheep in this

Slate. More than 200 species of grasses were tested

>\stematically. Glucosides, capable of yielding hydro-
< vanic acid, were detected in twenty species, eleven
of these being native grasses, the others introduced.
The acid existed free in only two species, Cynodon
incompletus and Diplachiie dubia; in the rest, it is

mainly combined as glucoside, and, therefore, only
liberated by contact with the natural ferment of the
plant under favourable conditions.—.Archdeacon F. E.
Haviland : Notes on the indigenous plants of the Cobar
•district, N.S.W. No. 2. In this second contribution
the number of natural orders represented in the Cobar
district is increased from 64 to 71; of genera, from
197 to 275 ; and of species, from 337-504.—E. Turner :

New fossorial Hymenoptera from Australia and Tas-
mania.
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IMPERIAL
COLLEGE
OF SCIENCE AND TECHNOLOGY

SOUTH KENSINGTON, LONDON, S.W.

The following Special Courses of Advanced Lectures will be given

commencing in January nexl :

—

Subject— Coitducied by—
The Pathology of Plan'sj

^'f'l^'. "pi's*'
Cytology

Advanced Entomology
J

Mr. C. C. DoBELi.

I
Prof. H. Maxwei
F.L.S.

M.A., Sc.D.,

M.A.,

par( Courses to follow applicatic

B Cbristmas Course of lectures.

ROYAL INSTITUTION OF
GREAT BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.

Professor H. H. TURNER, F.R.S., will en Saturday next, December
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—

Our Eaitb; The Stan Throuch the Air, December w; Journeying by
Telescope, lanua.y i, 1914 ; Visit to the Moon and Planets. January 3;
Our Sun, January 6 ; and The Stars, January 8. Subscription (for Non-
Members) to ihis Course, One Guinea (luveniles under sixteen, Half-a-

Guinea); to all the Courses in the Session, Two Guineas. Tickels may be

obtained at the Office of the Institution.
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"

in the way of Promoting or Helping some branch of Science.
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For particulars apply to

Messrs. J. & J. TURNBULL, W.S.,

58 Frederick Street, Edinburgh.

SOUTH AFRICAN COLLEGE,
CAPE TOWN.

CHAIR OF ECONOMICS.
Applications are invited for the PROFESSORSHIP of ECONOMICS

at the above College.

Salaiy ;^500 per annum, rising to /800 per annum.
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Full particulars of the position can be obtained on application to

T. LovEDAV, Whiteley Wood Road, Sheffield.

SOUTH AFRICAN COLLEGE,
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LECTURESHIP IN APPLIED MATHEMATICS.
A LECTURESHIP in APPLIED MATHEMATICS (salarv ;C3oo)

is shortly to be established. Applications to be sent lo Dr. C. G. Knott,
Edinburgh University, not later than January i, 1914.

THE QUEEN'S UNIVERSITY
OF BELFAST.

:t on February i,The LECTURESHIP in PHYSICS will become
914. The salary attached to the office is jCzso per

Full information as to duties and term« of appoin nay be obtained

JOHN M. FINNEGAN.
'ng of individual Senators

TECHNICAL AND SCIENCE SCHOOL,
STOREY INSTITUTE, LANCASTER.
HEADMASTER of the TECHNICAL and SCIENCE SCHOOL

required. Candidates mu^t possess a University Degree or its equivalent

in tngineerine (Electrical or Mechanical), and have had teaching and
organising experience. Salary ^£230 per annum, rising, at the end of two
years, to ;£250 per annum. Forms of applications and particulars will be
forwaided, on receipt of stamped addressed envelope, royal octavo size, by
Secretary for Education, Town Hall, Lancaster.

THE ACTING HIGH COMMISSIONER
for the Union of South Africa invites applications for appointment of a
LECTURER in PHYSICAL CHEMISTRY at the VICTORIA
COLLEGE, STELLENBOSCH. Salary ;£3oo ; three years' agree-

ment. Applications, accompanied by copies of testimonials, must be
received not later than December 31, 1913, addressed The Secrbtakv,
32 Vicroria Street, S.W.

UNIVERSITY OF BRISTOL.
The LECTURESHIP

in January. For particula

APPLIED MATHEMA.TICS will be i

i apply to the Registrar.
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; THE PEOPLING OF MELANESIA.
Wissenschaftliche Ergebnisse einer amtlichen

Forschungsreise nach dem Bismarck-Archipel

im Jahre 1908. ///. Utitersuchungen iiber eine

nu'lanesische Wanderstrasse. Von Dr. Georg
Friederici. [Mitteilungen aus dem Deutschen

Schutzgebieten. Erganzungsheft Nr. 7.] Pp.

iii + 182. (Berlin : E. S. Mittler und Sohn,

191 3.) Price 3.60 marks.

IX this volume Dr. Friederici has used the re-

sults of his personal inquiries into the linguis-

tics and ethnology of the Bismarck Archipelago

in an endeavour to trace the path of the Melanesian

people from Indonesia to their present settlements

east and south of New Guinea.

In the second volume of the " Results " of the

Hanseatic South Sea Expedition of 1908 Dr. Fried-

erici gave a compendious account of the ethno-

graphy and languages of the archipelago, with

special studies of certain implements and naviga-

tion. From these he concluded that there was
evidence of a considerable connection between the

people of the Bismarck Archipelago and those of

the region roughly indicated by a line drawn
from the Southern Philippines across north-east

Celebes, to the Moluccas in the neighbourhood of

Ceram and Buru. The present volume deals with

the evidence in more detail. A comparison of the

languages of the Barriai and related peoples of

North New Pommern shows many agreements in

grammar and vocabulary with the group of lan-

guages known as the Bahasa Tanah of the ."^Ifurus

(or inlanders) of Ceram and the adjacent Moluccan
islands, and Dr. Friederici concludes that the

Melanesians originally came from that region,

though they were considerably modified by another

stream of immigrants from the region included

between the Southern Philippines, North Borneo,

and the Minahasa peninsula of Celebes. On reach-

ing the Bismarck Archipelago a portion of the

Moluccan swarm passed through Vitiaz Strait and

settled along the coast of south and south-eastern

New Guinea. .Another portion, after colonising the

shores of New Pommern and New Mecklenburg,

passed through Dampier Strait to the northern

islands of the Louisiades, the Southern Solomons,

and the New Hebrides. The immigrants from the

sub-Philippine region took a more northerly route

by the Admiralty group to New Hanover, East

New Mecklenburg, and the Solomon Islands.

.•\lthough his argument is based mainly on the

laneuages, Dr. Friederici recognises the difficulties

in definitely fixing the position of the Melanesians,

which arise from their great variation in physical

appearance and culture. But he maintains that a
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close agreement in the fundamental structure of

the languages and the presence in them of impor-

tant and numerous common words is evidence Of

the presence of the carriers of the languages in the

places where they are now found. He points out

also a number of ethnological facts which support

the conclusions based on linguistics.

Dr. Friederici 's book will be found of much
value to the student of oceanic ethnology. It

increases very considerably our knowledge of the

languages of the Bismarck Archipelago. It affords

a satisfactory indication of at least one path by

which the speakers of Melanesian languages en-

tered the Pacific, though it leaves still unsolved

the problems of the northern and eastern Pacific,

and the details of the dispersal of the Melanesian

swarm after its passage through the Vitiaz and

Dampier channels.

The work would have been improved by an

index, and in the absence of a purely linguistic

map of the archipelago there is some difficulty in

locating the languages. The names do not always

agree with those appearing on rriaps in former

volumes of the "Results." Sidney H. Ray.

REGIONAL AND GENERAL GEOGRAPHY.
(i) Tirol, Vorarlberg und Liechtenstein. By

Prof. K. W. von Dalla Torre. Pp. xxiv + 486.

(Berlin : W. Junk, 1913.) Price 6 marks.

(2) MittelmeerbUder. Gesammelte Abhandlungen

zur Kunde der Mittelmeerlander. By Dr. Theo-

bald Fischer. Zweite Auflage, besorgt von

Dr. A. Riihl. Pp, vi + 472. (Leipzig and

Berlin : B. G. Teubner, 1913.) Price 7 marks.

(3) La Region dn Haut Tell en Tunisie. (Le Kef,

Teboursouk, Mactar, Thala) Essai de Mono-
graphic Geographique. By Dr. Ch. Monchi-

court. Pp. xiv -r 4S7 -I- plates. (Paris: Librairie

Armand Colin, 1913.) Price 12 francs.

(4) .Animal Geography : The Faunas of the Natural

Regions of the Globe. By Dr. M. I. Newbigin.

Pp. 238. (Oxford: Clarendon Press, 1913.)

Price 45. 6rf.

(5) .4 Commercial Geography of the World. By
O. J. R. Howarth. Pp. 236. (Oxford:

Clarendon Press, 1913.) Price 2S. 6d.

(i) p ROF. VON DALLA TORRE'S contribu-

JT tion to Junk's " Natur-Fiihrer " is pro-

duced in the well-known style of "Baedeker's

Guides," and is a scientific companion for the

pedestrian or the cyclist. The commonplace
details as to hotels and meals, railway-tickets, and

gratuities to custodians, are omitted altogether

;

in their place we find a truly marvellous amount

of information on natural phenomena, from scenic

details to botanical species, arranged topo-

graphically, just as we come across them on the
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routes. Human antiquities, from Roman times
back to the cave-dwellers, are also noticed. It

is impossible to g-ive a fair idea of the personal
observation and literary research that have re-

sulted in these crowded pages. Two examples
may be suggestive ; but we must select from small

places to keep the quotations within bounds.
Here (p. 218) is Sillian, one of the delightful

villages in the valley of the Drau :

—

"iioi m. at the mouth of the Villgratental

:

quartz-phyllite and mica-schist. Minerals : Mis-
pickel on the Davinealp. Folklore : Hard-
hearted peasants : black biting dragons ate up
everything, until in the end they were exorcised

;

still called " Bannhof " to this day. Gunshots
from a ghost, who had sworn falsely. Earth-
quakes : 1827, 2, IV., I o'clock" (followed by a

list of seven others).

Our second example has also some human
interest (p. 191) :

—

"St. Valentin auf der Haid, 1470 m., surrounded
by dense woods; founded 11 40 as a hospice.

Geology: huge detrital cone of verrucano and
gneissic phyllite from the Endkopf. Fauna:
Osprey, 1896. Anthropology: 211 per cent,

brachy-, 78'9 per cent. hyperlDrachy-cephals."

The following " modern instance " does not

seem strictly natural ; but its anthropological

bearing may excuse it (p. 161) :

—

" In the Post Hotel stands the famous Schrofen-
stein vat; more than 400 years old, which held
the wine, 400 years old, that once became re-

nowned. The contents disappeared during the

Bavarian occupation."

No intelligent visitor to Tyrol will grudge the

moderate price of this new encyclopaedic pocket-

book.

(2) Dr. Riihl's edition of Fischer's "Mittelmeer-

bilder " renders this series of essays available for

every traveller. We can imagine no more interest-

ino- companion during a sea-voyage in the Medi-

terranean. The original dates are assigned to the

descriptions in all cases. In 1886, Fischer was
somewhat doubtful about the power of the French

to pacify Tunisia ; but surely the indifference of

the Mohammedans to the advantages of foreign

rule lies in the simplicity of their aspirations in

this world, and not in any special antipathy in-

spired by the French. The military domination

to which Fischer refers is at the present time very

gracefully concealed, and he gives every credit

to the protectors in a later essay (p. 404). His

ride through Feriana to the great oasis of Gafsa

on the desert edge, undertaken in a critical year,

must have helped to direct attention to a

countrj' of extraordinary interest. The return

of Latin influences to North Africa is one of the

most fascinating themes for a geographer, and
Hilaire Belloc, in his "Esto perpetua," has gone
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shortly to the heart of it. B'ischer, of course,

gives us much more, and in so lucid and balanced

a style that we read with equal pleasure of the

olive trade and the folding of the Atlas. Curiously

enough, it is Belloc that produces the most vivid

impression of the structure of the country.

Fischer also penetrated Morocco ; he supplies

good general surveys of Palestine, Italy, Corsica,

and of Spain, with its contrasts between life on the

marginal lands and the interior ; and he every-

where lays stress on human interests, to which his

studies in natural history are subordinate.

(3) M. Monchicourt's monograph on a special

district of Tunisia is an example of the thorough-

ness brought by French scientific men into the

study of the protectorate. The Haut Tell is the

region south-west of Tunis, which stretches from

Testour to the Algerian frontier, including'

Teboursouk and El Kef as its important towns.

The word tell is used in Tunisia, not for a geo-

graphical feature, but for a black or yellow clay-

land, which maintains a reserve of water for

cereals, even in dry seasons. The author's Tell

country is that in which tell is the common
soil (p. 13), and it can be fairly limited as a

northern region, while the Steppe, and finally the

Sahara, succeed it as we travel south. The
open and mostly lowland country that one finds

so freely described as Sahel is attached partly

to the Tell and partly to the Steppe.

The railway from Algeria enters the Haut Tell

along the grand valley of the Medjerda, emerging
on a rich alluvial plain. The beauty of the Roman
remains at Dougga also attracts visitors from

Tunis. But the southern area is far less known,
though one sees brown mule-roads leading into it

across the hills from Kairouan. The author indi-

cates (p. 122) how it may be developed by using

an old trade route. His photographic illustrations

are excellent, and one feels that the surface-

features which he so well describes are funda-

mentally connected with the structure and climate

of the district. The ethnographic considerations

bring us to the most important problem of ethno-

logy, the maintenance of the population in

harmony with the natural conditions of their

fatherland.

(4) Dr. M. Newbigin has produced another book

that can be read from cover to cover with grate-

ful appreciation. The field is a very wide one

;

but the facts and observations are fitted into one

another so as to produce a broad geographical

impression. Even children will be attracted by

the comparison between the jerboa and the horse,

as animals requiring speed (p. 65), or between

the birds and mammals of forest regions (p. 115),

which select either an arboreal or a shelter-taking
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policy. Marine life is treated with the advantage
of very recent researches ; but we doubt if irregular

•echinoderms are rightly styled "old-fashioned."

Is not the author thinking of the extinct but
regular Palaeozoic forms? The illustrations of

carnivores from paintings by W. Walls are the

finest in a most interesting book. Teachers of

geography and lovers of animal life will alike

rejoice in it.

(5) Mr. Hovvarth has undertaken a hard task in

giving a compressed picture of the commercial
activity of the world. Such a work, however
well done, cannot help reminding us of the lists

of capes and rivers that once posed as lessons

in geography. It is impossible to correlate all

the details with the physical conditions of the

country which they concern. The excellent descrip-

tion of the industries of Sheffield (p. 95) shows
what the author would give us in a more limited

field or in a series of such volumes. Even among
the mere statements of facts, such as " Zinc is an
important mineral product of Germany, Belgium,

the United States, and elsewhere," he hits upon
something that makes us think; why, for instance,

are precious stones " in great part products of hot
countries " ? Grenville A. J. Cole.

TEXT-BOOKS OF PHYSICS.
(1) Mechanics and Heat: an Elementary Course

of Applied Physics. By J. Duncan. Pp. xiii +
381. (London: Macmillan and Co., Ltd., 1913.)
Price 3$. 6d.

(2) Experimental Science. I., Physics. By S. E.
Brown. Pp. viii + 272. (Cambridge: University
Press, 1913.) Price 35. 6d.

(3) Practical Physics for Secondary Schools. By
N. H. Black and Dr. H. N. Davis. Pp. 1x4-487.
(New York : The Macmillan Co. ; London : Mac-
millan and Co., Ltd., 191 3.) Price 5s. 6d. net.

(4) A Text-book of Physics. Edited by A. Wilmer
Duff. Third edition revised. Pp. xvi + 686.

(London: J. and A. Churchill, 1913.) Price

10s. 6d. net.

(5) A Systematic Course of Practical Science for

Secondary and other Schools. Book II., Ex-
perimental Heat. By A. W. Mason. Pp. vii -f-

162. (London : Rivingtons, 1913.) Price 25. 6d.

net.

(6) Paul Drudes Physik des .Aethers auf Elektro-

magnetischer Grundlage. Zweite Auflage. Neu
bearbeitet von Dr. Waiter Konig. Pp. xvi +
671. (Stuttgart : F. Enke, 1912.)

(1) ' I 'HE object of Mr. Duncan's text-book,

J. according to the preface, is to awaken
interest in the applications of the principles of

mechanics and heat to engineering and allied con-

iitructive arts. The author has compiled a well-
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arranged course of experimental work and de-

scriptive matter in mechanics and heat, and, being
an engineer, the applied side of the subject is kept
well in the foreground. The first eleven chapters

are devoted to mechanics, and contain, in addition

to the more or less academic part of the subject,

chapters on simple mechanism and hydraulic

machines. The remaining ten chapters deal with

heat, the action of the steam engine and the in-

ternal combustion engine being presented in a
very simple and lucid manner, and well illustrated

by clear diagrams. It may be regretted that Mr.
Duncan could not have included some of the

more modern methods of thermometry in the

section on temperature, the principles and con-

struction of many of the instruments employed
being quite intelligible to elementary students.

The subject of thermal conductivity, too, is barely

touched upon, and as lagging is of extreme im-

portance to the engineer, the value of the book
would have been considerably increased by the

inclusion of a few well-chosen experiments on this

subject.

The book can be strongly recommended to first

year students in technical institutes, and there is

much in it that the average boy in the up{}er

forms of a secondary school will appreciate. His

interest in physics will certainly be stimulated by

having the action of the cycle-motor and the

motor-car engine so lucidly explained. Teachers

of physics in schools may, however, object to the

use of British units—lb., ft., ° F.—and the physi-

cist does not usually determine the latent heat

of water by plunging a piece of ice weighing i lb.

in J gall, of water. Objection may also be made
to this constant being termed the latent heat of

ice. An excellent feature of the book is the ques-

tions and exercises appended to each chapter.

(2) The volume on physics by S. E. Brown is

the first part of a course on experimental science

for use in secondary schools
;
part ii. is to deal

with chemistry. The present book is divided into

four sections, viz., (i) measurement, (2) hydro-

statics, (3) mechanics, (4) heat. The author sup-

poses a boy to spend from two to three years in

working through the book, and this, in conjunc-

tion with the chemistry course, should prepare

him fully for such examinations as the experi-

mental science of the Junior Locals or the Army
Qualifying Examinations. .4s is now usual in

books of this character, the manual may be used

either in the laboratory or the class-room. The
experiments are well selected, and great care has

been taken in the preparation of the volume. We
do not, however, like such statements as that on

p. 3, where, in explaining how to use a scale for

measuring lengths, we have the direction : " Put
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one end of the object to be measured exactly oppo-

site to the first unit mark "
; the p>osition of both

ends of the object should be read off, the fraction

of a division being estimated by the eye. We
cannot agree with the author's claim on p. 194
that the apparatus described for measuring the

expansion-coeflicient of air at constant pressure

gives better results than any form usually em-
ployed in schools. He has in the example cited

a movement of the mercury column of 4*93 cm.,

and it would be very difficult to estimate this

exactl)' to more than i mm. There is confusion

in the definition of thermal conductivity, the ex-

pression " a centimetre cube " would have been
better than "a cubic centimetre," and the coeffi-

cients of thermal conductivity in the table on

p. 245 are not in calories. The large number of

questioris and numerical exercises should prove a

great boon to many teachers.

(3) "Practical Physics for Secondary Schools,"

by Black and Davis, is not a laboratory manual,

but what in England would probably be termed

a "Textbook of Elementary Physics." The
authors, in the preface, state that in preparing

the volume they have tried to select only those

topics which are of vital interest to young people,

wliether or not they intend to continue the study

of physics in a college course. They believe that

everyone needs to know something of the work-
ing of electrical machinery, optical instruments,

automobiles, vacuum cleaners, fireless cookers,

&c. It must not be thought, however, that the

fundamental principles of physics have been ne-

glected ; Messrs. Black and Davis have succeeded

in producing a very clear and interesting text-

book. In the chapters devoted to optics we have
the proof of the mirror formula, i /D,, + i /Dj =-- 1 //,

but in the case of the lens the authors state the

same formula holds. We should like to have seen

it made more explicit as to the signs of the terms
in the various cases which may arise. Fig. 444,
combining spectral colours into white light by aid

of a convex lens, is obviously wrong. The book
contains a large number of questions and numeri-

cal exercises, and there is much useful information

in it which should prove of extreme value to a

teacher, but it is scarcely suitable for adoption in

English schools owing to its American style.

(4) The first edition of Duff's "Text-book
of Physics " appeared in 1908, and was compiled

by the collaboration of seven teachers of physics

in the universities and polytechnic institutes of

the United States. In this third edition the sec-

lions on heat and electricity and magnetism have

been re-written, and are greatly improved. Prof.

Mendenhalf is responsible for the section on heat,

and Prof. Carman for that on electricity and mag-
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netism. Prof. McClung contributes a section on

the conduction of electricity through gases. ' The
text-book forms an excellent college course on

physics, and though, in a single volume, the

treatment of some points must of necessity be

meagre, there are references at the ends of each

section to the various standard text-books deal-

ing with special liranches.

(5) "Experimental Heat," by A. \\'. Mason,

is a laboratory course of experiments for second-

ary schools, and thoroughly covers the syllabus of

the Matriculation and Senior Locals. The book is

well arranged, and each exercise is furnished with

questions bearing on it. The answering of these

by the pupil will certainly necessitate intelligent

thought about the experiment he has performed.

(6) It is more than eighteen years since Drude's
" Physik des Aethers " was published, the book

being the outcome of a course of lectures on Max-
well's Electromagnetic Theory delivered by the

late Prof. Drude at the University of Gottingen.

Although the book did not aim at being a com-
plete treatise on electricity and magnetism, it

formed an excellent introductory course to the

standard work of Maxwell. The mathematical

treatment was simple, no further knowledge than

the elements of the calculus and differential equa-

tions being demanded of the reader. In the new
edition by Prof. W. Konig, although the scope

of the book remains the same, considerable modi-

fications have been made which greatly enhance

its value as a text-book of electricity. The first

portion of this second edition is devoted to elec-

trostatic theory, the treatment of which was ex-

ceedingly meagre in Drude's original work. The
section dealing with Helmholtz's "Action at a

distance " theory has been omitted, and also the

chapters bearing on optical phenomena from the

electromagnetic point of view. These latter have

been treated by Drude at much greater length in

his more recent "Lehrbuch der Optik. " The
chapters on electrical oscillations have been ampli-

fied, the theory of coupled circuits being included.

The author has found it impossible to deal witk

the electron theory within the compass of th^

book. An excellent portrait of the late Prof^

Drude forms the frontispiece of the work. ^

OUR BOOKSHELF.
Underground Waters for Commercial Purposes.
By Dr. F. L. Rector. Pp. v + 98. (New York :

John Wiley and Sons, Inc. ; London : Chapman
and Hall, Ltd., 1913.) Price 4^. 6d. net.

The title of this book is rather misleading. Al-

though the contents are interesting and useful so
far as they go, the book cannot in any way be
regarded as a text-book for those engaged in
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advising- as to water supply or in carrjing- out
works for storage and distribution for domestic
use or for power purposes. The subjects dealt
with are the storag-e and flow of underground
water in porous soils, and the chemical properties
of this water, but nothings is said as to how this
underi;-round water can be made serviceable.
The chapters into which the book is divided

relate to :—the source and flow of underground
water; springs and wells; the chemical, bacterio-
logical, and microscopical examination of under-
ground water, together with rules and tables
relating to water, and a bibliography of books
bearing on the subjects dealt with.
The author does not attach much importance to

the quality of water so far as what is generally
termed "hardness" is concerned, due to the pres-
ence of lime, on the ground that the quantity
contained in the water is so small "that it would
be necessary to drink gallons of such water at
a time in order to get enough to have any effect
upon the system." Whatever may be the case in

America, the country where the author's experi-
ence has been obtained, here it is generally recog-
nised that water containing lime is very injurious
to any constitutions subject to complaints such as
gout or rheumatism. Such water when boiled
leaves a solid deposit on the bottom of the vessel
in which it is contained. The effect on domestic
boilers is very deleterious, and necessitates fre-

quent scaling to remove the encrustation that
takes place on the surface in contact with the
water. The encrustation also of boilers used for
producing steam for power purposes is a ven,'

serious objection to the use of hard water when
it can be avoided.

Outlines of Mineralogy for Geological Students.
By Prof. G. A. J.' Cole. Pp. viii + 339.
(London: Longmans, Green and Co., 1913.)
Price 55. net.

As its name implies, this book is "primarily
intended for those who are interested in geology,
and find themselves in need of an introduction to
the classificatory details of the larger works of
reference." Within the limits of 330 pages of
fairly large type Prof. Cole has produced a text-
book which, so far as it goes, is trustworthy,
interestingly expressed, and based upon the now
firmly consolidated modern ideas of crystal struc-
ture and symmetry. It has the further recom-
mendation that it indicates, by footnote references,
those larger works or original memoirs from
which further detailed information may be ob-
tained as regards both theoretical elaborations
and experimental processes and measurements.
Moreover, the greater number of these references
are to works of very recent date, and it is obvious
that the author has followed the rapid recent
developments of the crystallographical part of his
subject with care and keenness. Hence this
book will form a safe and inspiring guide to
students embarking on the study of mineralogy
for the purpose of eventuallv utilising their know-
ledge in the field; and although such an object
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is not specifically indicated by the author, the

use of the book can scarcely fail to produce the

good effect of interesting the would-be mining
engineer in the pure science of the subject, and
possibly of inspiring some original work.
As regards the half of the book devoted to

descriptive mineralogy, a point of special excel-

lence is the manner in which the phenomena of

isomorphism and of the periodicitv and family

resemblance in the relations of the chemical
elements are maintained prominently in vievi'

throughout. Also the especially able treatment of

the silicates, so important to the geologist, which
one would naturally expect from Prof. Cole, is a

commendable feature of the book. While the

letterpress is thus of general excellence so far as

its very limited outlook is concerned, it is to be
regretted that such illustrations as are new (many
of the figures being older ones borrowed from
H. Bauerman's "Systematic Mineralogy" issued

by the same publishers) could not have been of a

higher character ; while perhaps adequate for

their purpose, they are by no means worthy of so

well written a book.

The Elements of Descriptive Astronomy. By
E. O. Tancock. Pp. 110 + xv plates. (Oxford:
Clarendon Press, 1913.) Price 2S. 6d. net.

This little book may profitably be placed in the

hands of boys beginning to take an intelligent

interest in the heavens. Facts are given mostly
with accuracy, and stated clearly in simple

phrasing. There are many half-tone reproductions

of interesting celestial photographs, and the text

is helped by numerous instructive line diagrams.
We may mention No. 13, which excellently ex-

plains the different noonday altitudes of the sun
at summer and winter solstices. Efforts are made
throughout to lead the reader to observe and
think. A feature of the book consists in a small

collection of quotations of an astronomial character
for the reader to explain. There are some
blemishes which may perhaps be remedied in

another edition. Thus the bulk of Saturn is

incorrectly "deduced," and its aplatissement is

much greater than that of Jupiter ; also, eight
significant figures are misleading when employed
in expressing the distance from the earth to the

nearest fixed star ; and Praesepe might be
mentioned as suitable for observation with a small
telescope. H. E. G.

.4 National System of Education. By J. H.
Whitehouse, M.P. Pp. 92. (Cambridge Uni-
versity Press, 1913.) Price 2s. 6d. net.

This book is welcome as an indication that our
legislators are becoming not only more interested
in national education, but also better informed as
to English educational needs and shortcomings.
These brief chapters on all grades of education,
and on many problems which demand an early
solution, will serve admirably to instruct ordinary
citizens as to the duty of the State towards
education.
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LETTERS TO THE EDITOR.
[The Editor does not hold himselj responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

The Plumage Bill.

I HAVE read with much interest Sir Harry John-
ston's article in Nature of December ii (p. 428) on
the Plumage Bill proposed to be introduced next

session into Parliament. I agree in the main with

him that the Bill does not give as much satisfaction

as was hoped for to "root and branch reformers,"

for it exempts from supervision personal clothing

worn or imported bv individuals entering this country
from abroad. Consequently a woman resolved to

have headdresses and robes of forbidden plumage has
only to purchase such abroad and stick it into her
apparel or her hat and she passes our Customs houses
unchallenged.
This weakness in the Bill can surely be eliminated

by making the wearing of wild birds' feathers in

England by British subjects as illegal as the importa-
tion of the feathers. If no feathers can be intro-

duced, it is obvious that anyone wearing them is

act and part in their introduction, and the contraband
is therefore subject to seizure. In any case, the

Customs officers may examine any luggage suspect

of concealing contraband plumes, and confiscate the

feathers in the hat or dress of any subject when a law
to the effect comes into force, just as they can now
with any other species of contraband. It seems an
absurdity to disallow the import of feathers, and yet

allow them to be flaunted openly in the street. Of
course, foreign visitors wearirig feathers in England
could not be legitimately interfered with ; but it

would be illegal for them to sell or dispose of the same
in this country. Yet it would matter little if the
wearing of plumes by British subjects were illegal. I

think the .American law, by which feathers worn by
foreign visitors to the States, in whose country the

custom is legitimate, are seized, is indefensible. It

is all right when applied to its own subjects ; but to

foreigners it is nothing short of legalised assault and
insult. How would a Maori chief, with the huia
feathers distinctive of his rank in his hair, be dealt

with?
Such a case as the Nipal trade could, as Sir Harry

Johnston indicates, be easily blocked either at the
frontier or at the Calcutta Customs House, and regu-
lated in the same manner as the trade in opium or
arms is.

As a British ornithologist, I hope Sir Harry will

allow me to take exception, if I do not misunderstand
him, to his charge of lukewarmness against our
union in respect to this Bill. The union may contain
a few opponents of the measure—they are chiefly egg-
harrier.s—but the attitude of the great majority of its

members most certainly is not that "so long as
museum shelves are stuffed with specimens birds may
be in the landscape or not." Only a few of the
members have private collections or are museum
conservators. .At the last largely attended meeting of
the club, a few days ago, approbation was universally
extended to one of our members for having, by the
expenditure of much time and with infinite patience,
tried to identify by aid of his binocular a rare visitor to

a certain part of England, instead of "collecting" it,

which he could easily have done, and .so spared him-
self, at the expense of a charming addition to the
fortunate locality.

Is Sir Harry not rather inconsequent in asking
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whv should there be any more killing of birds and
beasts, and relegating their life-study to the camera,
while reminding his fellow-ornithologists " that it is

not only the skin of the bird for classification that is

needed, but still more the bones, the muscles, and
the viscera and the living creature itself"? I fear

he cannot get these omelettes without breaking the

eggs ! .\ long Series of skins is, moreover, now con-

sidered necessary for the real study of species. I

may associate Sir Harry with myself as men who
have collected largely, in affirming that the real

scientific collector and lover of birds, who is also an
exterminator of species, is a very rare person. Any-
how, over-destruction of animals for scientific pur-

poses can be easily regulated by licence. Neither
plume-hunters nor wardens can replace the scientific

collector in obtaining materials for investigation.

The real object desired by the Royal Society for

the Protection of Birds is the prevention of the great

cruelty for which the plumage trade is responsible,

of the extermination, and of the reduction towards
that point of the beautiful and beneficent fauna of the

world. America by her draconic law has the credit of

beginning the war against extermination on effective

principles. The evil must be scotched, both at the source
and at the terminus of the trade. If England and her
possessions prohibit the export, import, and wearing
of plumes, assisted by Germany and .Austria (and I

understand they desire to cooperate with this country
in the matter), the fashion for wearing feathers would
die out notwithstanding the open market of Paris

and -Antwerp, and with it this nefarious trade. Where
a species becomes so numerous as to cause loss to

the agriculturist, it would be easy enough to give

special licence for its destruction without leave to

export the skins, for then there would be no induce-

ment to kill more than might be necessary to " abate
the nuisance." -Against "discriminating reasonably"
and allowing others so procured to be e.xported there
could be no objection, if it were possible; but the Cus-
toms officers would then require to be trained ornitho-

logists. The difficulty of determining a scheduled

species is extremely difficult, and has been the cause
principally of the failure of our Counties Bird Protec-

tion Bill.'

All "root-and-branch reformers" in this matter are
more than grateful to Sir Harry Johnston for his

constant advocacy of a Bill that shall be effective to

preserve the beautiful and useful animals of the world
in face of the opposition of a "barbarous industry."

Henry O. Forbes.
Redcliffe, Beaconsfield, December 14.

Intra-atomic Charge and the Structure of the Atom.

I AM very grateful to Mr. Soddy (Nature, Decem-
ber 4, p. 399) that in accepting in principle the
hypothesis that the intra-atomic charge of an element
is determined by its place in the periodic table, he
directed attention to the possible uncertainty of the
absolute values of intra-atomic charge and of the

number of intra-atomic electrons. Surely the absolute
values depend on the number of rare-earth elements

;

but if to the twelve elements of this series, the inter-

national table contains between cerium and tantalum,
the new elements (at least four) discovered by Auer
von Welsbach in thulium {Monatshefte fiir Chemic
32, Mai, .S. 373), further keltium, discovered by
Urbain (Comptes rendus d. I'Acad. des Sciences, 152,

141-3), and an unknown one for the open place be-

tween praseodymium and samarium be added, this

long period, too, becomes regular. Moreover, if only

twelve instead of eighteen elements existed here, thi

ratio of the large-angle scattering per atom divided

by M- is no longer constant, the values for copper.

k
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silver, tin, platinum, and gold then being i-i6, 1-15,

119, 1'26, and 1-24 respectively, instead of 116, 115,

119, 1-17, and 1'15; and the same holds for the fol-

lowing relation concerning the number of intra-

atomic electrons.

The irregularities in Mendeleeff's system—rare-earth

^L-ries, complexity of group VIII., and this group, as

well as group O being only half-groups—may be

removed by putting hydrogen and helium (as com-
ponents) outside the table, and condensing each triad

of Group VIII. into one place alternating with the

rare gases, and likewise all elements from cerium to

tantalum into one place. For this " condensed

"

system, with a constant period of eight places and a

constant long period of sixteen, the relation

(.•V — aMj/feP-s constant, holds as exactly, as for mean
values of A, the possibility of different components
taken into account, may be expected. (P is for the

condensed system what M is for Mendeleeff's, and fc

is a constant.) If now M is the number of electrons

of the negative intra-atomic charge, and \ji (if the

mass of the atom consists of a particles for by far the

greater part) the total number of electrons per atom,
then /cP- must be the number of electrons, making
up, together with the o particles, the positive intra-

atomic charge (nuclear electrons).
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and, the radiation depending on the charge within the

ring, and this charge being equal approximately to

the number of electrons surrounding the ring, both

will depend on M (see Bohr, Ph\\. Mag., vol. xxvi.,

iyi3, p. 47b, and iMoseley, \oc. c'lt.). But a & particle

ejected from the innermost ring must pass all other

rings, and excite radiation dilferent for each ring

and for each " isotope," as dependent on the charge

within, i.e. on nearly A/2, on M, on P, and so on,

and lose quanta of energy proportional to the square

of M, P, &c. Indeed, for Ra C (" K " radiation)

2in.M=.io'« = o-8xio''f(M. = S8), and
2)ii.P-io'° = o-4x io"e(P = 62),

in agreement with the quanta, calculated by Ruther-

ford. (For these velocities jii/2V= will nearly give

the energy of the j8 particle.) Besides, the "L''

radiation of Bi being about equal to the "K"
radiation of As (P = 29), another quantum

)n/2(s8.io')- = o-ogx io"e,

mav be expected, and can indeed be calculated from

Rutherford's tables {Phil. Mag., vol. xxvi., 1913,

P- 725)-
But even then the nucleus might contam electrons.

If the particle should, as probable, consist of 4(H+)

and 2 electrons, and the particle X;,+ of 3 (H+) and 2

electrons, the number of electrons and of H+ par-

ticles should both be equal to the atomic weight.

But then the diameter of the positive unit could cer-

tainly not be greater than the diameter of the electron

(10-" cm.), and it might, indeed, be an electron too,

but in a different state, and be a particle with a net

positive charge. -V. \an den Broek.

Gorssel, Holland, December 12.

Wind Provinces.

Several meteorologists have shown recently that

the wind directions in the neighbourhood of cyclones

and anticyclones are not of the simple nature that is

sometimes supposed. Indeed it would seem that at

any moment, if we consider an area large enough,

the winds may be separated into distinct provinces

over which they blow with great steadiness as regards

direction.

Fig. I shows these wind provinces for the North
.-Vtlantic and the European and East Asiatic areas for

October 25. No doubt near the surface of the earth

the winds are more complex in their distribution

than they are in the free air. The wind directions and
isobars are taken from the Weekly Weather Report,

and the long and short dotted lines separate one wind
province from another. The greatest irregularities in

the direction of the wind occur near mountain chains,

and where rain is falling and producing local currents

in the lower atmosphere.
Fig. 2 shows the viind provinces over western

Europe at 8 a.m. on November 13, 1901. The wind
directions shown by the arrows are from plate vii. of

"The Life History of Surface Air Currents," by Shaw
and Lempfert. Here we have the winds of three

provinces flowing towards or influenced by the
cyclonic centre. At 6 p.m. the centre had moved
about one mile to the east, heavy rain fell oyer
Europe, and the wind in the rainy area became
more variable in direction. The rain of this cyclone
appears to have been largely due to the wind of the
south-south-westerly province bunching up against
and mounting over the wind of the east-north-easterly

current. Cave is of opinion that rain is very fre-

quently the result of one wind rising over another in

this manner. Thus a north-easterly wind may have
an upper south-westerly rain-bearing wind blowing
over it, adiabatic expansion and condensation being
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due to the rise of the air and only slightly to the

lower pressure of the cyclonic centre. '

From Fig. i it would appear .that winds which are
at the earth's surface at one place must often be upper
winds at other places. Occasionally no doubt the

line separating two provinces is where the wind
undergoes a rather sudden change of direction under
the influence of an advancing depression ; for the

cyclone as it advances, although it changes the direc-

tion of the wind, does not carry any particular mass
of air very far from the position in which it found it.

An interval of twenty-four hours is generally sufficient

to alter very greatly the distribution of pressure, and,

therefore, also of the wind provinces.

Shaw and Lempfert, in their " Life History of Sur-

face Air Currents," have shown that the actual path

\ ^ / '' '^ - '^ —

J L
Fig. 2.—Wind Provinces, Nov. 13, looi.

of the air is not that which might be gathered from
the wind charts ; for the distribution of pressure and
the arrangement of the wind provinces, change
entirely in many cases, long before a mass of air

could pass from an area of high pressure to one of

low pressure. However, they prove that there is an
actual rise of the air near a cyclonic centre capable of
producing adiabatic expansion and the fall of rain.
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It may be that if each day, or, better still, twice
each day, a more detailed map of the wind provinces
wore drawn, and as mucli information of the upper
currents obtained as possible, it would assist to

elucidate many obscure questions relating to rainfall.

Of late years the steady improvement of the charts
given in the Weekly Weather Reports of the Meteoro-
logical Office has been very noticeable. If the charts
wore twice the size and the evening observations dealt
wilh as fully as the morning, a great step in

advance would be made. R. M. Dkelev.
Abbeyfield, Salisbury Avenue, Harpenden,

Novenibi-r 13.

Amoebocytes in Calcareous Sponges.

When Prof. Dendy, in N.mike of December 4,
writes that " the Amoeba referred to by Mr. Orton
. . . possibly . were . . . metamorphosed collared
cells," he must have failed to notice the dimensions
given by Mr. Orton.
A cell "with slightly rounded ends" "80

a* long
and 40 ." broad," and (say) only 10 m thick, would con-
tain some sixty of even the large collar-cells of Grant ia

compressa. Geo. P. Bidder.
Cavendish Corner, Cambridge, December 14.

Mr. Bidder is perfectly right. Tlie Amoeba; de-
scribed by Mr. Orton are far too large to be meta-
morphosed collared cells or even young amoeboid germ
cells. The only cells in the sponge (Graiitia com-
pressa) which compare with them in size are the full-

grown oocytes, and although these are amoeboid and
put out long pseudopodia, it is scarcely likely that
they would find their way into the gastral cavity, as
I have never seen them except in the mesogloea be-
tween the chambers. My data, from which the actual
size of the amoebocytes could be calculated, were not
at hand when I wrote my letter, and as I had been
working with a magnification of 1650 diameters, my
ideas of a "rather small" Amoeba had come to differ
considerably from Mr. Orton's. Knowing how
abundant amoebocytes frequently are in the flagellated
chambers of the sponge it seemed almost certain at first

sight that any obtained from the gastral cavity would
be of the same nature, but evidently I was mistaken,
and I am much obliged to Mr. Bidder for directing
my attention to the fact. Arthur Dendy.

University of London, King's College,
December 16.

Reversibility of Ferment Action.

In Nature of December 4 last there is a letter from
Sir Lauder Brunton, correcting a misstatement in a
former issue in connection with a paper by Prof.
Bourquelot on the reversible nature of ferment' action.

Sir Lauder Brunton 's letter points out a mistake that
might have been prejudicial to me; but your original
article was not quite fair also to Prof. Bourquelot, for
he, so far from claiming priority for himself, gave
me in his paper full recognition.

Since I first showed that the action of a ferment was
a reversible one, many observers have done confirma-
tory work. The earliest to do so were Profs. Kastle
and Lowenhart, of the United States, and among the
more recent. Prof. Bayliss in this countrv has done
valuable work.

I am glad that Prof. Bourquelot by his own good
work has become convinced.

.Arthur Croft Hill.
169 Cromwell Road, S.W., December 19.
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THE ORIGIN OF CLIMATIC CHANGES.
""yHE discussion of meteorologfical observations
-•- shows clearly that climates undergo varia-

tions of short duration, but such records as the
presence of old lake beaches and the existence of
well-marked glacial moraines, and other geological
evidence distinctly point to climate changes cover-
ing long intervals of time. The evidence is not
sufficient to characterise the variations as periodic,

but the ice ages are sufficient to point to times
when the conditions reached were extreme.

\A'hat may reasonably be assumed to be the
chief established facts about such extensive
changes may be summed up briefly as follows :

—

Climatic changes were several, and probably many.
Similar simultaneous changes occurred over the
whole earth, or, in other words, it was warmer
or colder over the whole earth simultaneously.
These times of warmth or coldness were unequal
in intensity and duration, and of irregular occur-
rence, and, lastly, they have taken place from
\ ery early, if not from the earliest geological age
down to the present. Numerous theories, both
probable and improbable, have been suggested
from fime to time to account for the origin of such
world-wide changes, and while each has its ad-
vocates, perhaps only three may be said to claim
attention to-day. These may be briefly stated as
the Eccentricity Theory (Croll), depending on the
eccentricity of the earth's orbit; the Carbon
Dioxide Theory (Tyndall), based on the selective
absorption and \ariation in amount of carbon
dioxide; and thirdly, the Solar Variation Theory,
on the assumption of solar changes of long dura-
tion. A new theor)-, which may be called "The
Volcanic Dust and Solar Variation Theory," has
recently been put forward by Prof. W. J.
Humphreys, 1 under the guarded heading, "Vol-
canic dust and other factors in the production of
climatic changes, and their possible relation to
ice ages."
The author carefully points out that the idea

that volcanic dust may be an important factor in

the production of climatic changes is not new,
but "though just how it can be so apparently has
not been explained, nor has the idea been specifi-
cally supported by direct observation." He re-

marks also that while the pioneers regarded the
presence of volcanic dust in the atmosphere as an
absorbent of radiation, and so lowered the earth's
temperature, modern observation suggests the
opposite effect, namely, the warming of the earth's
surface.

In putting forward his views of the action of
dust, Prof. Humphreys proceeds first to indicate
that the dust that is efl"ective is that which is

situated in the atmosphere in the isothermal
region or stratosphere. He then enters into the
question of the size of the particles and probable
time of fall, and concludes that particles of the
size I '85 microns in diameter would take from
one to three years to get back to the earth if

• Journal of ths Fr,tnklin Institule. .August, igiij, vol. clxxvi., No. 2,

p. 131; also Bulletin of the Mount Weather Obsetvatory, August, 1913, vol!
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they originally had been thrown up by a volcanic
eruption.

Considering- next the action of the finest and
therefore most persistent dust on solar radiation,

he finds that the " interception of outgoing radia-
tion is wholly negligible in comparison with the
interception of incoming solar radiation."

Prof. Humphreys now turns his attention to the
observational evidence of pyrheliometric records,
such readings being functions of, among other
things, both the solar atmosphere and the
terrestrial atmosphere. He thus introduces a
curve showing smoothed values of the annual
average pyrheliometric values, and compares this

with sun-spot frequency values (representing solar

atmospheric changes) and number of volcanic
eruptions (representing terrestrial atmospheric
changes). The similarity of the last-mentioned
with the pyrheliometric curve leads him to write
as follows :

" Hence it appears that the dust in

our own atmosphere, and not the condition of the
sun, is the controlling factor in determining the

magnitudes and times of occurrence of great and
abrupt changes of insolation intensity at the sur-

face of the earth."

The action of the dust intercepting at times as
much as one-fifth of the direct solar radiation

leads him to inspect earth surface temperature
\alues to inquire whether they are below normal
on such occasions. The pyrheliometric and tem-
perature curves suggest a relationship, but, as
he states, " the agreement is so far from perfect
us to force the conclusion that the pyrheliograph
vahies constitute only one factor in the determina-
tion of world temperatures." A better agreement
is secured when the combined effect of insolation

intensity and sun-spot influence is considered.
The author then discusses the temperature

variations since 1750 as influenced by sun-spots
and volcanic eruptions, and indicates that the
disagreement in the curves of temperatures and
sun-spots is in every important instance simul-
taneous with violent volcanic eruptions.

Limitations of space will not permit us to remark
on his references to the action of carbon dioxide
in slightly decreasing the temperature or to
probable great changes in level. Enough perhaps
has been said to show that Prof. Humphreys, in

his interesting attempt to show "that volcanic
dust must have been a factor, possibly a very
important one, in the production of many, perhaps
all, past climatic changes . . .", has restarted a
topic which will no doubt call for criticisms and
discussions from many quarters.

BIOLOGY OF THE LAKE OF TIBERIAS.^
nPHAT natural history had its students among
*- the ancient inhabitants of Palestine is clear

from the book of the Levitical law and from the
biography of King Solomon. But during the first

century of our era there is nothing to show that
the study excited the slightest interest in that

1 A Report on th.-. Biology nf the Lake of Tiberias. Series 1. lournal
and Proceeding-, Asiatic Society of Bengal (New Series), vol. ix., No. i,

IJI3.
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locality. Fishes are mentioned for their economic
use ; mint, anise, and cummin as objects of taxa-
tion ; the stars in the sky and the flowers of the
field for their superficial beauty ; crops are sup-
posed to spring from dead seeds

;
pearls of im-

possible size are made the symbols of celestial

splendour. It is only in modern times, and even

j

now by strangers rather than natives, that a
striking contrast to this apathy has been brought
about. If the water of the Jordan is still carried

westward for religious rites, samples from the

Sea of Galilee are now collected with equal care
for chemical analysis ; Syrian Entomostraca are

reared in England from mud out of the pool of

Gihon at Jerusalem ; from the Galilean lake, by the
use of tow-nets, hand-nets, and special dredges, a

varied fauna is obtained, such as might have
excited the interested surprise of Solomon, but
would probably have been viewed with disgust by
the Sanhedrim of a later epoch.

Prof. Theodore Barrois, in his own interesting

study of the Syrian lakes (1894), explains that the

scientific exploration of them was begun in

.August, T847, by Lieutenant Molyneux, R.N. By
great efforts this officer succeeded in obtaining
valuable hydrographical details, both in the lake of

Tiberias and in the Dead Sea, only to succumb
almost immediately afterwards to the exhausting
effects of the climate, torrid and unwholesome at

that season in the valley of the Jordan. In some
future Dictionary of National Biography his name
ought surely to find a place. His initial enterprise

has been followed by the labours of many eminent
naturalists. Dr. Annandale's present contribution

to the subject was instigated by his desire to trace

the genera of sponges and some other inverte-

brates "characteristic of the fresh waters of India

and tropical Africa northwards up the Jordan
valley, should they prove to have a distribution in

any way similar to that of the Jordan fishes,

whose African affinities have long been known."
He concludes that "There is no reason to think

that the sponge-fauna of the Lake of Tiberias is

closely related to that of any other lake, but its

affinities lie rather with that of Eastern tropical

Asia, and possibly with that of the Caspian Sea,

than with any in Europe and Africa."

His investigation of the Galilean fresh-water

sponges leads Dr. Annandale to divide the

Spongillidje into two subfamilies, the Spongillinse,

in which microscleres are present, and the Pota-

molepidinje, in which microscleres apparently are

not produced. Of the former subfamily the lake

of Tiberias provides only one species, the widely

distributed Ephydaf.ia fluviatilis, var. syriaca,

Topsent. Of the latter it furnishes four species,

allotted to two new genera, Cortispongilla barroisi

(Topsent), only known from this lake, and Nudo-
spongiUa revcrsa, N. mappa, and N. aster, all

new. These are described and figured, together

with other species introduced for the sake of com-
parison.

L'seful keys are provided for distinguishin.e the

Galilean sponges one from the other, and for

recognising various genera of the Spongillidae.

J
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The subject is rather intricate, as may be judged
from the history of the cenera Urug'uaya,
Carter, 1881, and Potamolepis, Marshall, 1883. In

describing the latter, Marshall, it appears, con-

fessed that its separation from Uruguaya depended
only on a geographical consideration, one group
being found in Africa, the other in South America.
Yet now they are assigned to separate subfami-
lies. Dr. Annandale, however, admits that the

recognition of his sub-family Potamolepidinje " de-

pends to some extent on the fact that no gemmules
have been found in any species that can be defi-

nitely assi;:jned to the genus Potamolepis," and
that if in the future "gemmules be found in an un-

doubted Potamolepis with specialised gemmule-
spicules that can be called microscleres, the genus
would have to be transferred to the Spongillinae."

It is evidently a case in dealing with which the

student must be specialised as well as the spicules.

It will not interest the water board at Cardiff,

which is reported to have cleared its pipes of a

blockading sponge-growth simplv bv using a solu-

tion of common salt, without reference to system-
atic nomenclature.
As it is sometimes supposed that the influence

of environment is all-sufficing for the origin of

species and makes natural selection a needless
hypothesis, it is worth while to quote Dr. Annan-
dale's remark that "it is not unusual for two
species that live together to adopt diametrically

opposite means to attain the same end." This he
illustrates by the case of Cortispongilla barroisi,

notable for the possession of a well-defined and
almost symmetrical central cavity, while Nudo-
spongilla aster, which inhabits the same environ-

ment, is a peculiarly compact sponge without any
trace of a central cavity. The explanation offered

is, that " if the particularly well-developed exhalent
system implied in the production of a central cavity

opening by a large osculum is advantageous in

getting rid of silt that has entered the sponge, a

compact structure may be equally efficient in pre-

venting the silt from entering at all."

In separate sections of the report several sub-

jects besides sponges are discussed by Dr. Annan-
dale and his collaborators, but to these justice

cannot be done within the limits of this notice.

T. R. R. Stebbing.

PROF. P. V. BEVAN.

THE younger generation of Cambridge physic-

ists and many others will have noticed with

regret the announcement in last week's Nature
of the death of Prof. P. V. Bevan at the early

age of thirty-eight. He had a distinguished scien-

tific record, and his friends confidently expected

for him a useful and fruitful career. Entering

Cambridge University in 1S96 he took up the study

of mathematics, and in 1899 was fourth Wrangler.

The following year he was placed in the first

division of the first class in part ii. of the mathe-

matical tripos. With this equipment he turned his

attention to experimental physics, and commenced
research in the Cavendish Laboratory under Sir

J. J. Thomson. In 1901 he was appointed to a
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demonstratorship, to which lecturing duties were
added in 1904, and in 1908 he became Professor of

Physics at the Royal Holloway College, a post

which he held till his death.

Prof. Bevan 's earliest important research was
a very complete investigation of the action of light

on the rate of combination of hydrogen and
chlorine, but after his removal to London he
devoted himself to optics. Starting from the work
of Prof. R. W. Wood on anomalous dispersion in

sodium vapour, he extended it to the vapours of

other alkali metals. He made a detailed study of

the absorption spectra of the vapours of lithium

and caesium, mapping their principal lines, and
testing the applicability of the various formulae

suggested by Kayser and Runge, Rydberg, and
Hicks to the series of lines in these spectra. Both
at Cambridge and in London Bevan was keenly

interested in the religious life of the students.

He was president of the Cambridge Nonconformist
Union, and later took an active part in the student

Christian movement, to the publications of which
he was a contributor. His was a strong, vigor-

ous, and genial personality, which won the affec-

tion of all the students with whom he came into

personal contact. A. W.

NOTES.
For several days Sir David Gill has been suffering

from double pneumonia at his residence in Kensing-

ton. As we go to press we learn that though his

lungs are improving and he maintains his strength,

his condition is still critical.

Dr. Tempest Anderson, whose death was
announced in Nature of September 4, has left 50,000^.

to the Yorkshire Philosophical Society, of which he was
formerly president, and 20,oooi. to the Percy Sladen

.Memorial Fund, established bv his sister, Mrs. Sladen,

in 1904.

It is proposed to present to the Royal Society a

portrait of the retiring president, Sir Archibald Geikie.

.\ small executive committee, with Sir William Ram-
say as chairman, has been formed to carry out the

preliminary arrangements and collect subscriptions,

which it is agreed should range between one and
three guineas. Promises amounting to about one
hundred guineas have been received already from fifty

fellows of the society. Subscriptions may be sent to

the treasurers of the Geikie Portrait Fund, at the

Royal Society, or paid direct to Messrs. Coutts and
Co., 440 Strand, W.C, for the fund. The subscribers

will constitute a general committee, and they will be

called together at a later date to consider the choice

of an artist and other matters.

The valuable services rendered to public departments
by the Royal Society were referred to by Sir Archibald

Geikie in his recent presidential address (see Nature,
December 4, p. 405) ; but it was pointed out that

though the society has acquired the character of a
kind of central bureau of science, there has been no
corresponding increase of financial support. Sir

Joseph Larmor, in The Times of December 20, refers
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to two recent matters of national importance in which

scientific advice was apparently not invited from the

Royal Society or any other expert body. One case is

that of the rearrangement of the lightning conductors

on St. Paul's Cathedral. During the structural

examination made in the past summer the iron bars,

inserted at the instance of Benjamin Franklin, the

originator of lightning-rods, were found ; and it was
recalled also that the protection of the cathedral had

then (about 1780) been unde/ the consideration of a

special committee of the Royal Society. Sir Joseph

Larmor asks, therefore, whether in the recent re-

arrangement the Royal Society, or the Institution of

Electrical Engineers, or other expert public body con-

versant with electrical matters, was approached, or

consulted, upon the matter. The other instance men-
tioned by him relates to the problem of the decaying

stone in public buildings. It was recently reported

that funds have been obtained from the Treasury, at

the instance of the Office of Works, to institute a

scientific inquiry on this subject, and it was proposed

to move " the Foreign Office to inquire of the Govern-
ments of France, Germany, Italy, Greece, and America
whether any man of science in those countries had
evolved any treatment to combat this very serious evil."

Here again it does not appear that the Royal Society,

the Chemical Society, or the Society of Chemical In-

dustry have been asked for advice on a national matter
especially within their domain, or to provide the in-

formation which the Foreign Office proposes to collect

from various Governments, though in these days of

intimate international cooperation and rapid spread

of information in science they coutd no doubt do so.

.\t the meeting of the Society of Antiquaries of

Scotland on December 8, Mr. A. Henderson Bishop

read a paper on his recent excavations in the Island

of Oransay. The excavation of the MacArthur Cave
at Oban in 1895 had revealed certain indications which
seemed to point to the possibility of there having been

a human occupation on or about the line of the 30-ft.

beach at a time when the sea had not permanently

retired from this level. The evidence, however, was
much too meagre and insecure to admit of such a

revolutionary theory being founded upon it, but that

theory has now for the first time been demonstrated

from the shell mounds of Oransay. The line of the

beach was found on a contour of approximately 30 ft.

round the hill, and the disposition of its constituents

was exactly what might have been looked for as the

result of powerful seas washing against the talus of

food refuse. Very interesting was the attempted re-

construction of the configuration of the site at the

time of occupation. What is now a turf-covered sandy

liill, some 54 ft. in height, standing about 650 ft. from

the present high-water mark, was then an elliptical

peninsula washed round nearly the whole of its circum-

ference by the sea and connected by the stone ridge of

the beach with the rest of the island. Further, the

excavation supplied exhaustive material for a picture

of the culture-stage of the inhabitants, and the result

is a demonstration of the existence in Scotland of a

culture presenting an extremely close affinity to that

discovered in the Pyrenees grottos by the late M.
Piette, to which he has given the name .Azilian. The
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characteristic implements of both sites are the same

—

fiat harpoons of bone and horn, sometimes with one,

sometimes with two, rows of barbs, and generally

perforated near the base ; shoe-horn-like chisels of

deer horn, and bone pins, along with pieces of pumice-

stone on which they were fashioned. Very striking

was the large number of convex faceted chisels—about

1000 were found—hitherto unexplained, which are re-

garded as implements worn by gouging the mollusc

of the limpet from the shell.

The death is announced, in his eighty-seventh year,

of Mr. J. \A'. Wilkins, one of the pioneers of the

telegraph system in this country.

We regret to see the announcement of the death on
December 18, at seventy-two years of age, of the Rev.
Edmund Ledger, professor of astronomy at Gresham
College, London, from 1875 to 1908, and the author
of several popular works and articles on astronomical
subjects.

It is proposed to place a tablet suitably inscribed

to commemorate Benjamin Franklin in the Church of

St. Bartholomew the Great, West Smithfield—the

parish in which he worked as a printer. Subscriptions

for this memorial may be sent to Mr. E. A. W'ebb,
rector's warden, 60 Bartholomew Close, London, E.C.

By the will of Mr. Arnold Friedlander the sum of

5000L is bequeathed for a Cancer Research Fund, to

be applied as his executors may direct towards increas-

ing the knowledge of the cause, characteristics, and
effects of cancer and allied diseases, and the best means
of the prevention, alleviation, and cure thereof.

Prok. E. L. Trouessart, of Paris, and Prof. W. B.

Scott, New Jersey, U.S.A., corresponding members
of the Zoological Society of London, have been elected

foreign members of the society. Prof. E. Ehlcrs,

Gottingen, Mr. J. H. Fleming, of Toronto, and Dr.

C. Gordon Hewitt, Ottawa, have been elected corre-

sponding members of the society.

A LE.ADi.vG article in The Northern Whig of Decem-
ber ig reminds us that the day of publication was
the centenary of the birtn of Prof. Thomas .Andrews,

one of the most notable men whom Belfast can claim.

The article gives an interesting and instructive sum-
mary of Andrews's career, and of the scientific work
which won for him a place among the foremost

discoverers of the Victorian era.

The twelfth general meeting of the Association of

Economic Biologists will be held at Liverpool on
December 30-31. .\mong the papers to be presented

are :
—

" Some Observations on the Bionomics of

Glossiiia morsitans in Nyasaland," Prof. R. New-
stead, F.R.S. ; "The First-stage Larva of Hypoderma
hovis," Prof. G. H. Carpenter; "The Food and Feed-
ing Habits of Some Game Birds," W. E. Collinge;
" Pollination in Orchards," F. J. Chittenden.

In Man for December Mr. T. C. Hodson records

a curious account of silent bargaining from India.

When the person making an offer for a horse at a

fair suggests a hundred rupees, he takes one finger

of the person to whom the proposal is made under
a sheet spread over both their hands, and whispers

1
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the work pakka, adding another finger for every

additional hundred. Similarly, the word dana denotes

five rupees, and siiie a single rupee. It is a gross

breach of etiquette to disclose the price fixed while

the fair lasts, and it is a question of honour that

offers made in this way should be held final and

binding.

Mr. J. Reid Moir has reprinted from The Field

Club journal a paper on a flint workshop floor re-

cently discovered at Ipswich. In it were found

hnmmer-stones, cores, worked flints, flakes, and "pot-

boilers," in great abundance and close association.

Comparing these "finds" with specimens of the

Aurignac type, now in the British Museum, it is clear

that the Ipswich flints belong to the Palaeolithic cave

period, in the Lower-Middle Aurignacean age. Two
important results follow from this discovery. In the

first place, it disposes of the theory that all the people

of this 'age were cave-dwellers. Here there is no

cave, and the settlement was formed in the open. In

the second place, the abundance of "pot-boilers" indi-

cates that these people split their flints in the fire,

and, when possible, used the fragments as imple-

ments. This is an easy process, as experiments show-

that when a flint is placed in the fire for about five

minutes, cracks appear in different places, and then

a sharp blow will shatter the stone into several

pieces. Mr. Reid Moir infers from this discovery that

there is no hiatus between the industries of the River-

Drift and those of Neolithic man, a result of the first

importance, if it is found to be verified by further

excavation in eastern England.

In' a paper on fishes from the Madeira River, Brazil,

published in the October issue of the Proceedings of

the Philadelphia Academy, Dr. H. W. Fowler de-

scribes fifteen species, one of which is made the type

of a new genus—as new to science.

.\n obituary notice, accompanied by a portrait, of

Dr. J. W. B. Gunning, late director of the Transvaal
Museum, Pretoria, appears in vol. iv., part 2, of the

Annals of the Museum. Dr. Gunning, who was born
a^ Hilversum, Holland, on September 3, i860, went
to South Africa in 1884, where he at first practised

medicine. Appointed director of the museum in 1898,

he raised the Zoological Gardens, which form a part

of that institution, to their present high status.

The British Ornithologists' Club has issued a

"Guide to Selborne" and ".\ Synopsis of the Life of

Gilbert White," by Major W. H. Mullens, and pub-
lished by Messrs. Witherby as No. exc of the club's

Bulletin. Both were prepared in anticipation of a
visit to Selborne in connection with the twenty-first

anniversary of the club ; but the visit did not take
place, owing to the death of Dr. P. S. Sclater. In

the "guide" it is pointed out that on the monument
to White in Selborne Church it is stated that his

remains are interred in a grave adjacent to the wall

to which the monument is affixed. As a matter of

fact, it lies outside the north-east corner of the

church, the discrepancy being due to the transference
of the tablet from the exterior to the interior of the

building.
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At a particularly opportune moment, when, as has

been well said, " a wave of vitalism has passed over

society owing to the pervasive eloquence of Bergson
and other writers," appears a reprint of an address

delivered by the late Prof. Emil du Bois-Reymond on

neo-vitalism (" Ueber Neo-Vitalismus," pp. 60; Verlag
von W. Breitenbach, Brackwede, price i mark), be-

fore the Prussian Academy of Sciences, on the occa-

sion of the Leibnitz anniversary in 1894. This is a

strong criticism of the vilalistic theories which du
Bois-Reymond himself did so much to undermine in

Germany, and more particularly of the views of

Virchow, Bunge, and of Driesch himself, whose
theories have recently found favour in certain circles

in this country as a new philosophy, although they

are but a recrudescence of those which he formulated

in 1893. The strong condemnation by du Bois-Rey-

mond of such views may be summarised in Schleiden's

phrase, which is made the text of his address :

—" The
savage who calls a locomotive a living thing is not

more unscientific than the investigator of nature who
speaks of vital force in the organism." The new
edition is edited, with the addition of useful notes,

by Erich Metze.

An account, by Mr. S. W. Kemp, of the Crustacea
Stomatopoda (Squillidae) of the Indo-Pacific region
constitutes part i. of vol. iv. of the Memoirs of the

Indian Museum. It is really, so far as the structure

and relations of the adults are concerned, a mono-
graph of the entire group, since in addition to a

review of all the local forms it includes a list, with
references and synonymy, of all the species described

from other regions. Altogether, according to the

author, 139 species and varieties of adult Stomatopoda
are known, of which ninety-seven have their being
in the Indo-Pacific. All these are critically compared
and succinctly described, the author having investi-

gated hot merely the extensive collection in his own
charge, but also select loan collections from the
British Museum and other institutions. No new
methods of classification are proposed, though em-
phasis is laid upon the value of the ischio-meral arti-

culation of the raptorial maxilliped for a primary sub-
division of recent Squillidae; the characters employed
in grouping the species are those furnished by the
raptorial apparatus, the sculpture of the carapace
terga and telson, the form of the abdomen, the size,

form, and inclination of the eye, and to a certain
extent the presence or absence of a mandibular palp.

Masterly as is the "systematic " touch, equal skill and
judgment are shown in the treatment of those larger
biological problems that always confront the open-
eyed systematist, and the style throughout is a model
of lucidity. The ten fine plates by S. C. Mondul that
illustrate the memoir are part of the Illustrations of
the R.I.M. Survey Ship, Investigator.

The final part of the " Lepidoptera Indica (Rhopa-
locera) " has now been published by Messrs. L. Reeve
and Co., Ltd., completing the tenth volume of this

important work. The task of describing the whole of
the butterfly fauna of India was planned and begun
by the late Dr. F. Moore in 1890, and since his death
in 1907 it has been carried on by Colonel C. Swinhoe,
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in accordance with the lines originally laid down.

The families, genera, and species of the Indian region

are all fully dealt with, and more than sixteen

hundred species are illustrated by life-sized coloured

figures. The Indian region, as recognised by Dr.

Moore for the purposes of this work, is bounded by

the Himalayas on the north, the Suleiman and Hala

mountains on the north-west, and Burma on the east.

It includes Ceylon and the Andaman and Nicobar

islands. Within these limits is found a butterfly

fauna of great and varied interest, less noteworthy

indeed than that of Indo- and Austro-Malaya, and

far less rich than that of South America, but well

deserving of the exhaustive treatment which it receives

in the present work.

Mr. Immanuel Friedlander, of Villa Hertha,

Vomero, Naples, has published, with Dietrich

Reimer, Berlin, a small quarto work of no pages,

with nineteen plates and eleven maps, entitled

" Beitrage zur Kenntnis der Kapverdischen Inseln."

This gives the results of a journey made by him in

the summer of 1912. After briefly summarising the

literature and the maps of the Cape Verde Islands,

giving some details of their history, of the climate,

inhabitants, health relations, fauna, and vegetation,

the author gives an account of his geological observa-

tions on the various islands. A valuable synopsis of

the rocks collected on the islands by Stiibel, Bergt,

and Friedlander is contributed by Prof. W. Bergt, of

Leipzig. The work should be particularly useful to

anyone proposing to visit these islands, which,

obviously, are worthy of further study. Mr. Fried-

lander has long been attempting to establish in Naples

a Vulcanological Institute under international

auspices, but since his plans have not met with all the

support he hoped, he has determined to begin at once

with a small private institute established by himself,

but open to students of all nationalities. It is hoped

to lend out instruments from the institute, and to

publish as its organ a Vulcanologische Zeitschrift.

The July number of the Journal of the College of

Agriculture, Tokyo, contains an interesting paper by

Osawa on the sterility in Daphne odora, Thunb.

This species is a native of China, commonly cultivated

in Japan, where it is completely sterile. The pollen

and embryo sac development in two related wild

Japanese species, D. pseudo-mesereum and D. kiusiana,

were studied for comparison. The latter are fertile,

even under cultivation, in Japan. In the microspore

mother-cells of D. odora extra nuclei are frequently

formed, and various other irregularities occur. Even

mature pollen grains which reach the stigma fail to

germinate. Megaspores are also formed, but the

embryo sacs usually degenerate before completing

their development. This species is thus sterile in both

sexes. In the two fertile species the sporophyte num-

ber of chromosomes is eighteen, while in D. odora

it is about twenty-eight. Osawa refers to the con-

clusion of Darwin that sterility may result from

change of climate or from the effects of cultivation, as

well as from crossing, and he also cites a number

of sterile plants which are known or believed to have

originated through mutation, as in the well-known case

XO. 2304, VOL. 92]

of CEnothera lala. The author concludes that the sterility

of D. odora has been caused either by cultivation

or by mutation. The change ia chromosome number
in this species, together with the absence of sterility

in the other two species in cultivation, favours the

latter hypothesis, which could be verified by deter-

mining whether D. odora is sterile in its original

habitat.

The monthly parts of The Geophysical Journal

issued by the Meteorological Office for 1912 contain

daily meteorological, magnetic, electrical, solar and
seismic data for Kew and Eskdalemuir, meteorological

and magnetic data for Valencia, and values of the

wind components for certain hours for four stations.

They also include the results of the investigations of

the upper air, and other useful data. The units are

based on the C.G.S. system; the reasons for adopting

the centibar or millibar instead of the inch for baro-

metric measurements are giv'en in the preface to the 1913

edition of "The Observer's Handbook" published by
the office. .As all attempts at popularising these units

will be welcome to most meteorolgists, we may take

this opportunity of referring to a useful article by
Mr. Bonacina in the September number of Symotis's

Meteorological Magazine, relating to the valuable work
by Prof. Bjerknes on dynamic meteorology and hydro-

graphy (Publication No. 88 of the Carnegie Institution

of Washington). Among Mr. Bonacina's interesting

remarks it is pointed out that barometric readings in

inches " no longer avail when meteorological data are

employed qtiantilaiively, i.e. to serve for the pre-

calculation of ensuing atmospheric changes, in accord-

ance with the avow'ed aim of the new method."

The director of the Meteorological Service, Survey
Department, Egypt (Mr. J. I. Craig), has recently

published his report on the rains of the Nile Basin
and the Nile flood of 191 1, in the usual form, with
tables and plates. For the whole year there was a

general deficiency of rain, except in Kordofan, and
on the White Nile. In a chapter dealing with the

normal rainfall it is stated that the time of its dis-

tribution is more complex than has been supposed

;

the regional curves show that they include three

separate distributions, instead of two, as usually sup-

posed, and an attempt is made to give a simple

explanation of the facts. As a whole, the flood of

191 1 started early, but afterwards was late and poor;
it improved in September, and "matters were not so
bad as at one time they promised to be." The report

includes some interesting notes on (he regimen of

Lake Victoria ; the mean annual variation of its levels

at various seasons is said to be only 28 centimetres

(11 in.), but the surface rises and falls by much
greater amounts, consequent on variations in the
intensity of rain and evaporation from one year to

another.

.\n interesting notice of the late Prof. Milne appears

in the last number (vol. .xvii., part 3-4) of the Jiollettino

of the Italian Seismological Society. Dr. Martinelli

refers to his ability as an organiser, to his two text-

books on "Earthquakes" and "Seismology," to the

seismographs with which his name is connected, and
to the fact that ho was a pioneer in almost every
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department of his science. The only noticeable omis-

sion is that of all reference to his useful work on the

construction of buildings in earthquake countries.

I.N a circular just issued by the Bureau of Standards

of Washington giving the fees charged for tests of

apparatus intended for temperature and heat measure-

ments, a considerable number of hints as to the best

methods of use of such apparatus arc given. These

hints cover Ihormo-electric pyrometers, both rwith

eliments of platinum, platinum-rhodium, and of iron,

nickel, chromium, and their alloys, platinum resist-

ance 'thermometers, and radiation pyrometers of both

the single colour type, and those using the whole

radiation. The provisional temperature scale now in

use at the bureau is indicated by the following melt-

ing points:—Tin, 232°; cadmium, 321°; lead, 327°;

zinc, 419°; antimony, 630°; aluminium, 658°; a silver-

copper alloy of composition Ag,Cui, 779° ; silver, 961°

;

gold, io6j°; copper, 1083°; nickel, 1450°; palladium,

1530°; platinum, 1755°; alumina, 2050°; tungsten,

3000° C. ; and the following boiling points at atmo-

spheric pressure :—Naphthaline, 2179°, benzophenone,

3059° ; sulphur, 4446° C.

When light is transmitted through a liquid in which

a fine precipitate has just been formed, it is well

known that the absorption due to the liquid increases

w ith the time, while the proportion of polarised light

in the scattered light at right angles to the incident

beam decreases, both changes being due to the in-

crease in size of the precipitated particles. A similar

relation has long been suspected between the absorp-

tion of the atmosphere for the sun's rays and the

degree of polarisation of the light of the sky. The
question has been tested experimentally by M. A.

Boutaric, of the University of Montpellier, and his

results appear in Bulletin No. 7 of the Classe des

Sciences of the Belgian Royal Academy for 1913.

The intensity of solar radiation was measured by an
.Angstrom pyrheliometer, and the proportion of

polarised light in the light of the sky by a Cornu
photopolarimeter. The measurements show conclu-

sively that for the greater part of the radiation re-

ceived from the sun the absorption due to the

atmosphere is closely connected with the proportion

of polarised light in the general light from the sky.

When one of the two increases the other decreases.

Selective absorption plays a relatively unimportant

part except in certain well-marked regions of the

spectrum.

In the Records of the Geological Survey of India

(vol. xliii., part i, 1913) Dr. L. L. Fermor contributes

a preliminary note on garnet as a geological baro-

meter, and on an infra-plutonic zone in the earth's

crust. Observations on the Kodurite series of rocks

in the Vizagapatam district led him to inquire why
these garnetiferous rocks had been caused to crystal-

lise as such rather than according to the norm, or

standard, mineral composition of Cross and Iddings.

He concludes that since the garnet rocks have a

higher specific gravity than their norm calculated

from the chemical analyses, they must have crystal-

lised under greater pressure. "Therefore it seems
legitimate to postulate the existence below the plutonic

rocks (which are typically non-garnetiferous) of a
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shell characterised by garnets wherever a sesquioxide

radicle exists." For this shell he suggests the term

infra-phttonic. He considers that carbon existing as

graphite in the higher zones of the earth's crust will

probably be represented by diamond in the infra-

plutonic zone on account of the high density of the

latter mineral. It is thus deduced that garnet and

diamond will be two of the characteristic minerals of

the zone. A release of pressure over any portion of

the infra-plutonic shell would allow the liquefaction

of that part of the shell under the high temperature

prevalent ; such liquid rock, on being intruded into

the higher zones of the crust, would then solidify

under lower pressure as a plutonic rock.

In "A Theory of Time and Space" (Cambridge:

Heffer and Sons, I9i3,pp. 16) Dr. Alfred A. Robb gives

a brief account of his investigation of the relations of

time and space in connection with optics, which he

hopes to publish before long in book form. His

problem consists in reconstructing from the bottom

the theory of relativity which, though much discussed,

is "still in a condition of considerable obscurity."

The chief part in Dr. Robb's mainly logical investiga-

tion is played by the idea of what he calls conical

order. This means that there are pairs of instants,

A, B, such that, though A is neither before nor after

B, the instants A, B are not identical. According to

the author's .view, the only events which are "really

simultaneous " are those which occur at the same
place. Of events occurring at different places one is,

generally speaking, neither before nor after the other.

Only if it be abstractly possible for a person, at the

instant A, to produce an effect at the instant B, is

the instant B said to be after A. This is one of the

fundamental definitions given along with a set of

postulates. By means of these and certain additional

postulates. Dr. Robb promises to develop a system

of geometry based on the conceptions of " after " and

"before," and thus to include the theory of space in

the theory of time. If A is an instant of which I

am directly conscious and B is distinct from, but

neither before nor after A, then B, of which I can

be aware only indirectly, assumes an external char-

acter. In short, it is an instant "elsewhere." All

who are interested in the subject will desire to see

these remarkable and radical ideas developed fully in

the promised book.

Quick and at the same time trustworthy methods of

quantitative analysis are amongst the most important

desiderata of biological chemistry, and any additions

to their number are to be welcomed. Dr. P. .\.

Kober's application of the nephclometer, an instrument

first introduced into analytical chemistry by Richards,

to the study of enzyme chemistry is a case in point.

In recent papers from the Harriman Research Labora-

tory, New York, he describes the conversion of the

Duboscq colorimeter into a nephclometer, which he

uses to determine the amount of dissolved protein pre-

sent in a solution by precipitating it as a siispensoid

by a suitable reagent. Comparison with a standard

containing a known amount of the precipitated pro-

tein enables the accurate estimation of very small

amounts of protein. Having found suitable precipi-

tants for various proteins— for example, sodium
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chloride for edestin, sulphosalicylic acid for casein

—

he is able to measure the amount of peptic, tryptic, and
ereptic digestion with accuracy and speed. In a second

paper (Journal Amer. Chetn. Soc, 1913, vol. xxxv.,

1546) the same author describes improvements in the

micro-chemical method of forming copper complexes

of amino-acids, peptides, and peptones in neutral or

slightly alkaline solution, so that quantitative results

can be obtained in dilutions of one part in 500,000. It

is shown that very few other substances react with
the reagent, and these can be easily removed by means
of ammoniacal lead acetate. The method has been
studied carefully in its application to blood, urine, and
the measurement of proteolysis, and it appears to give

results accurately and quickly with small amounts of

material. Seeing that the Sorensen, van Slyke, and
.\bdcrhalden methods for determining amino-acids
have each in their turn been most fruitful in advancing-
the knowledge of the proteins much is to be hoped
from the application of the new method.

Mr. Francis Edwards, bookseller, 83 High Street,

Marylebone, W., has issued a catalogue of books,
pamphlets, engravings, maps, and manuscripts relat-

ing to the whole American continent. The catalogue
contains some 1662 entries, many of them referring

to works of unique interest.

OVR ASTRONOMICAL COLUMN.
.\STRO.\-OMICAL OcCURRE.NCES FOR JaNUARV, 1914 :

—
Jan. 3. gh. om. Earth nearest the Sun.

5. 6h. om. Mars at opposition to the Sun.
S. 2ih. 41m. Saturn in conjunction with the

.Moon (Saturn 6° 47' S.).

11. ih. 4gm. Mars in conjunction with the
.Moon (Mars 0° 34' S.).

12. ih. 39m. Neptune in conjunction with the
Moon (Neptune 4° 26' S.).

17. 7h. om. Neptune at opposition to the Sun.
20. 4h. om. Jupiter in conjunction with the

Sun.
24. 2ih. om. Mercury in superior conjunction

with the Sun.
25. 6h. 32m. Venus in conjunction with

Jupiter (Venus 0° 33' S.).

,, 8h. 43m. Jupiter in conjunction with the
Moon (Jupiter 3° 22' N.).

,, 8h. 54m. Venus in conjunction with the
Moon (Venus 2° 48' N.).

27. 2oh. om- Uranus in conjunction with the
Sun.

30. I5h. 36m. Venus in conjunction with
Uranus (Venus 0° 30' S.).

A F.«NT New Co.met.—A Kiel telegram dated
December 18 reports the discovery by Delavnn of a
comet of magnitude no on December 17 at loh.

34-8m. La Plata mean time. Its position is given as
R...\. 3h. 3m. ig-2s., declination 7° 25' 24" south.

.\ further telegram from Kiel, dated December 19,

reports the observation of this comet at Bergedorf on
December 18, at 8h. s-3m. Bergedorf mean time. II

is stated to be of magnitude no, and its position is

given as R.A. 311. 2m. 41s., and declination 7° 21' 29"

south.

The Earth's .Albedo.—Astroiiowische Nachrichtcii,
No. 4696, is occupied for the main part with a con-
tribution by Mr. Frank W. Very on the earth's
albedo. The research consists of determining the
albedo from visual observations on the earth shine
on the moon in comparison with light from similar
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sun-illuminatec areas on the moon's surface. The
contribution describes in the first instance the photo-
meter employed, the methods of procedure, and the
necessary constants of the instrument. Then follow
the records of the observations made during the years

191 1 and 1912. Mr. Very finally concludes that in

round numbers the earth shine at new moon has an
intrinsic brightness of about I / 1600 of moonlight of

average quality, such as is received shortly before
first quarter. He eventually states, as a final result,

that the albedo of the earth may be taken as .'\e= o-S9.

This value he finds favours the higher of the two
values of the solar constant, namely 3-6 cal./sq. cm.
min., which he published at the beginning of this

year.

Annuaire dk l'Observatoire Roval de Belgiqve.
—^The Royal Belgium Observatory's .Annual, published
under the direction of M. G. Ldcointe, the director of

the observatory, is well known to amateur and pro-
fessional astronomers on this side of the channel, and
the issue for the year 1914 will be found as useful as
ever. The aim of the publication is to preseSJt the

indispensable elements to those who interest them-
selves in astronomical observations and to help render
the science more popular by means of numerous clearly

written articles on various astronomical topics. The
list of the contents is a v-ery full one, but attention

can only be directed to one or two of the items in-

serted. The recent progress of astronomy, i.e. the
progress up to the end of the year 1911, is well sum-
marised by M. P. Stroobant, and is very weir illus-

trated. Under " Periodic Comets" an interesting

table is given showing, among other facts, the epochs
of the first and next appearances. The scheme for

the distribution of international time by wireless is

thoroughly described, and such sections as those
devoted to different tables, their cost, elementary
notions on the measurement of time, &c., will be
found useful.

Distribution oi- Elements in the Solar At.mo-
sphere.—In this column for September 11 very brief

reference was made to an important paper by Mr.
Charles E. St. John on radial motion in sun-spots,

the contribution in question dealing with the distri-

bution of velocities in the solar vorte.x. The Novem-
ber number of The Astrophysical Journal (vol. xxxviii.,

No. 4, p. 341) is devoted to a second portion of the
investigation, and deals with the distribution of the
elements in the solar atmosphere. This paper forms
No. 74 of the contributions from the Mount Wilson
Solar Observatory. Mr. St. John finds that radial

displacements are intimately associated with depth,
and, assuming as a standard a series of displacements
shown by the iron lines, he deduces the relative level

of twenty-six other elements of the reversing layer

and chromosphere. The distribution shows that the
form of calcium that produces the H and K lines is

at the highest level, followed by the Ho line of

hydrogen. Then successively come the vapours of

magnesium, sodium, iron, aluminium, &c., each in-

creasing in absolute density with the depth until in

the lowest portion of the reversing layer occur also

the vapour of all the elements the lines of which
appear in the sola- spectrum. It is interesting to note
that enhanced lines show smaller radial displacements
than unenhanced lines of the same solar intensities,

and thus originate at higher levels in and near sun-
spots. A differentiation is also made between the
levels of different groups of iron lines. A comparison
of the radial displacements with the weakening and
strengthening of spot lines shows that the latter is

associated with increase of depth and the former with
high elevations. Numerous other important conclu-
sions are rncluded in this investigation.
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SCIENCE IN AGRICULTURES
T T might truly be said that only within the last two
•' decades has the importance of the scientific in-

\','Stig'ation of the infinite number of problems arising
1 10m agricultural practice received, in some measure,
general recognition. During this period it has become
more and more evident to those engaged in the pro-
duction of plant and animal commodities that it is

sometimes merely foolish, and at others almost dan-
gerous, from an economic point of view not to accept
the help freelv proffered by agricultural educational
authorities. The aid given by these bodies may be

of such agricultural activity and indicates to Hie
general reader how much may be accomplished by
efficient organisation and sound work; to the agri-
culturist of the south-eastern counties it would con-
stitute what might almost be regarded as a book of
reference on many matters agricultural.
The work is compiled in the form of reports from

the departments of agriculture and dairying, horticul-
ture, economic zoology, chemistry, botany, mycology,
veterinary science, and concludes' with general notes.
-Mthough much of the subject-matter must pass un-
noticed here owing to lack of space, reference may
be made to experiments on pig-feeding and the winter

feeding of dairy cows, the effect of ferrous
sulphate on the quality and quantity of pota-
toes, the valuation of basic slag, and weeds in

seed samples, the latter article being illustrated
by many admirable plates. Some valuable ex-
periments have been made on celery blight
{Seploria pctroscUnc, var. Apii) and its preven-
tion, the results obtained showing tltat a vast
improvement may be induced both in size and
value of produce by means of spraying with
Bordeaux mixture.

In his report, the economic mj'cologist
directs attention to the disquieting fact that
the compulsory measures of the "American
Gooseberry Mildew Orders," as at present car-
ried out, do not in any way check the spread
of the disease to fresh plantations. At the
beginning of the season there were in Kent
alone about 3300 acres of mildewed plantations,
and it is evident that the measures with respect
to the autumn pruning of diseased bushes will

have to be uniformly enforced in order to keep
down further spread and to prevent the
measures taken by conscientious growers being
largely nullified by laxity in others.

The report on economic zoology maintains
its usual high standard and outlines the various
insect pests which have come under observa-
tion during the year. Of these, a bad attack
by the white woolly currant scale {Ptilvhiaria
vitis V. ribesiae) is reported, a portion of an
affected plant being shown in the accompanv-
ing illustration.

A vaccine has been prepared by the veterinary
department, and is being used in the "struck
sheep" experiments, and we look forward
with interest to the publication of the results

of this work.

F
Th; white woolly c.^le. From "The Journal of the South-East

Agricultural College."

embodied in one or several schemes, such as the

institution of demonstration experiments to illustrate

certain manurial and cultural measures, the value of

which is indisputable, facilities for consultation with
experts in cases of special fungoid and insect pests,

educational measures by means of in-college lectures

and peripatetic work, and, lastly, the creation of a

close connection between the farmer and the research
worlcer.

The report before us provides an inspiriting example

1 The Journal of the -South-Eastern Agricultural College, Wye, Kent.
No. 38. Pp. 476. (London and A.shford : Headley Bros., 1512.) Price
js. 6//. ; Residents in Kent and Surrey, y:. 6d.

THE CHANK BANGLE INDUSTRY
IN INDIA.

RO.M a commercial as well as an artistic

point of view the chank or conch shell

industry is so important that in 1910 the
ern Government of Madras deputed Mr. J. Hornell,

superintendent of the Pearl and Chank
Fisheries' Department, to visit northern

India and report upon the subject. The result of his

inquiries is described in an interesting monograph
published in vol. iii.. No. 7, of the Memoirs of the

Asiatic Society of Bengal.
He begins by discussing the literary evidence of

the position of the industry in early times, and reviews
the evidence from the large collection of prehistoric

remains collected by Mr. Bruce Foote, now deposited

in the Madras Museum. Mr. Foote was inclined to

assign many of these chank or conch shell ornaments
to the Neolithic period. But this identification is, in

many cases, not supported by the investigations of

Mr. Hornell. who points out that many of the speci-
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mens bear marks of the use of iron saws or other
metal implements.
The shells of the sacred Indian chank or conch

{TurhincV.a pynim, Linn.) are principally found in

the Gulf of Manaar, whence, to the number of about
two millions, they are annually exported to Calcutta.
At present the industry of bangle-cutting is confined
almost entirely to Bengal, but Mr. Hornell shows
that in former times it was widely spread over the

greater part of India, relics of bangle-workshops
being discovered from Tinnevelly in the extreme south
to Kathiawar, and Gujarat in the north-west, through
a long chain of factories located in the Deccan. The
causes of this transfer of the manufacture are some-
w'hat obscure, but Mr. Hornell largely attributes it

to the upheaval resulting from the Mahomedan con-
quest of southern India.

Mr. Hornell describes the condition of the industry

as flourishing. While there is an increasing demand
for gold ornaments, the Swadeshi movement in

favour of Indian-made goods has greatly stimulated

the trade. He gives full details, with photographs,

of the methods employed in the manufacture, and his

discussion of the religious and social influences which
encourage the use of this form of ornament not only

in Bengal, but as far north as Tibet, from Ladakh
in the west to the Kham country on the east, make
this excellent account of a curious industry more
than ordinarily instructive.

BOTANY AT THE BRITISH
ASSOCIATION.

THE Birmingham meeting of the British Associa-

tion was, from the point of view of the Botanical

Section, as from others, highly successful. There was
a very large attendance of botanists, particularly of

the younger ones. The meeting of the section this

year was noteworthv in being presided over by Miss
Ethel Sargant, the first woman president of any sec-

tion of the association. It is scarcely necessary to

state that the section suffered in no way as a result

of the innovation. The president's address having
been previously reported in full in these columns, it

is unnecessary here to attempt to summarise it. It

dealt with the progress of vegetable embryology in

recent years, the subject being treated from the

morphological side. The great difficully in all such
work, as the president herself pointed out, is to dis-

tinguish between adaptive characters of comparatively

recent origin and the characters inherited from re-

mote ancestors. However, the study has already

thrown much light on embryological problems, and is

likely to throw more as time goes on.

Fossil Botany.

Dr. D. H. Scott contributed an important paper on
some fossil plants from Devonian strata. The
specimens described were collected by Prof. C. R.
Eastman near Junction City, Boyle County, Ken-
tucky, from the nodule-bearing la\'er at the base of

the Waverley shale, in the lower part of Upper Devo-
nian strata. They are thus (at present), among the

oldest known land-plants showing internal structure.

The communication was made in the joint names of

Prof. E. C. Jeffrey, of Harvard, and Dr. Scott. The
following fossil-plants were described :—(i) Calanw-
pilys amcricana (sp. nov.), Jeffrey and Scott. This
has mi.xed pith, containing tracheites, and paired leaf-

trace bundles in the wood. (2) Kalymma petioles.

This no doubt belongs to a species of Calamopitys.

(3) Calamopteris Hippocrepis (sp. nov.), Jeffrey and
Scott. This is a petiole of the Kalymma group, but
with the bundles arranged in a horse-shoe form, and
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largely fused. These three fossils are members of
the group Pteridospermeae. (4) Archaeopitys East-
manii (gen. et sp. nov.), Jeffrey -and Scott. This is a
stem with dense secondary wood and numerous small
mesarch strands of xylem scattered in the pith. It

is probably a member of the group Cordaitales. (5)
Periastron perforatiDit (sp. nov.), Jeffrey and Scott.

This is a curious petiole with a median row of separate
vascular bundles and large lacunae in the ground
tissue. It is allied to P. reticulatum, L'nger; but it is

not known whether it is a pteridosperm or a fern.

(6) Slercopleris ainiularis (gen. et sp. nov.), Jeffrey
and Scott. This is probablv a fern, w-ith

a petiole possessing a single large vascular bundle,
with solid wood, external protoxylem, and cortex
differentiated into several distinct zones. (7) Lepi-
dostrobu.'! devonicus (sp. nov.), Jeffrey and Scott.,

This has an axis of an ordinary Lepidostrobus type.-

The sporangia have the usual columnar wall, and the.

spores are in tetrads. It is the oldest known fructi-,

fication with structure of any plant. The most re-

markable matter concerning these very ancient land-

plants is their high structural organisation.

Mr. H. H. Thomas followed with an account of a.

new type of Ginkgoalian leaf, found in the Jurassic

plant-bed at Cayton Bay, near Scarborough. The
leaves are beautifully preserved, linear or oblanceolate
in outline, with rounded or slightly bifurcated apices,-

short petioles, and dichotomising venation. The form
of the stomata and subsidiary cells is very like that

of other Ginkgoalian leaves, while they possess the

secretory tracts between the veins as seen in the

modern form. The epidermal cells possess very char-

acteristic papillae. The leaves form the type of a new
genus, Erotmophyllum, with two species, the second
one occurring at Whitby. The specimens provide a
further illustration of the importance of the Ginkgoales
in the Mesozoic vegetation.

Dr. Ethel de Fraine described a new species of

MeduUosa from the Lower Coal Measures.

Anatomy.

Dr. M. J. le Goc gave an account of the transition

of centrifugal xylem to centripetal xylem at the base
of the petiole of Cycads. The centrifugal system at

the base is in great part a secondary growth, and the

centripetal system a primary structure ; both are con-

sequently independent morphologically. The two
kinds of xylem overlap at their ends, and are connected
for a physiological function. Their reduced extremi-

ties point to a time when possibly they ran parallel

throughout their entire length.

Mr. R. C. Davie spoke on the pinna-trace in the

Filicales. The "marginal" type of vascular supply

in the Filicales occurs generally in leaf-traces which
have no hooks at their ends ; the " extramarginal "

type appears regularly in connection with leaf-traces

possessing incurved hooks. Variations from these

types were described.

Histology.

Miss M. Hume gave the results of her researches on
the histology of the leptoids in the moss Polytrichum.
These leptoids do not deserve the name of sieve-tubes.

Their contents differ from those of the other lining

cells in never including starch-grains or large drops of

oil ; but each leptoid has a nucleus. They are rich in

connecting protoplasmic threads. The conducting
function of the leptoids seems to be confined to albu-

minous materials, and not to be concerned with carbo-

hydrates.
Physiology.

Last year, at Dundee, Prof. W. B. Bottomley
directed attention to the effect of soluble humates on
plant growth. This year he further maintained that

i
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ammonium humate can supply the nitrogen need of

plants if soluble phosphates and potassium salts are

present in the culture solution.

Mr. \V. N. Jones gave an account of his investiga-

tions on anthocyan formation. Coloured petals of

stocks, &c., soaked in 95 per cent, alcohol became
colourless, but regained their colour when transferred

to water. It is believed that a pigment-producing
mechanism, and also a reducing body are present in

the petals. The amount of water in the cells deter-

mines which way the pigment reaction shall go. It

also appears that considerable quantities of reserve

"raw material" occur in petals from which pigment
can be produced. The darkening of many flowers on
fading is explicable on the assumption that this raw
material comes into action.

Dr. E. M. Delf read a paper on the transpiration of

sclerophytes.
The \ature of Life.

Prof. J. Reinke, of Kiel, dealt with the subject of

the nature of life. In the period preceding the pre-

sent the dogma prevailed that the phenomena of life

ought to be interpreted merely mechanically. In still

older times, people believed a vis vitalis to be active

in the organism. Now the doctrine has arisen that

life is only a complicated example of the processes
predominant in lifeless nature; and physiology then
becomes the chemistry and physics of organisms.
Prof. Reinke, for his part, refused to adopt either

the exclusively vital or the exclusively mechanical
dogma. Life has its own laws, though this view
does not exclude the fact that physico-chemical laws
reign in the elementary processes of a living body.

Fungi.

Dr. O. V. Darbishire described the development of
the apothecium in the lichen Peltigera. The early

stage of the "fruit" is found amongst the young
marginal hyphae. Certain cells arise, which at first

are uninuclear, but which become multinuclear.
Fusions with neighbouring cells are common ; but no
transference of nuclei has been observed. No coiled

carpogonia can be distinguished. The multinuclear
condition seems to be due to simultaneous nuclear
divisions in the cells, and not to any passage of nuclei.

Long, unbranched, multicellular hyphae grow towards
the cortex, whilst nuclear division is still active.

These appear to be functionless trichogynes, and
gradually disappear. Certain of the large cells—the
" ascogonia "—now grow out, and the nuclei formed
by simultaneous division—female nuclei—pass into the
ascogenous hyphae in pairs. From these the asci

appear to derive their first nucleus in the usual wav.
^Ir. S. P. Wiltshire spoke on the biology of the

apple-canker fungus (Nectria dUissima), a genuine
wound parasite. The chief means of inoculation in

nature are injuries made bv frost and by the woollv
aphis (Srhizoncura lanigera). The relatively immune
wirieiics of apple may be readily infected through
~.uitablc injuries.

Miss M. L. Baden described the conditions necessary
for the germination of the spores of Coprinus ster-

quiliinis. .She arrived at the conclusion that in some
way bacteria are necessary for the germination of the
spores of this fungus ; and suggestions were made
as 10 the way the bacteria are of benefit from this
point of view.

Miss E. M. Poulton gave an account of the structure
and life-history of Verrucaria, an aquatic lichen. She
showed how the structure of the thallus changed with
advancing age, and how the ascospores underwent
simultaneous germination within the perithecium, the
tufted mass of mycelium thus produced being expelled
into the water, and forming an efficient trap for the
capture of the floating green unicellular .-Mga.
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Prof. A. H. R. Duller, of Winnipeg, read a paper

on the organisation of the hymenium in the genus

Coprinus.
.Algae.

Prof. G. S. West gave an account of the structure,

life-history, and systematic position of the geniis

Microspora. After pointing out that species of this

genus were amongst the most abundant and widely

distributed of fresh-water Algae, and that the con-

troversy concerning its systematic position was mainly

due to defective knowledge, an account was given

of its cytology and reproduction. The zoogonidia

invariably possess two cilia, and there appear to be

two distinct methods by which they may be liberated,

with various intermediate conditions. The aplano-

spores and akinetes were fully discussed, and the con-

clusion arrived at that Microspora would be best

placed in the family .Microsporaceae of the Ulotrichales.

Prof. G. S. West and Miss C. B. Starkey had a

paper on Zygnema cricetorum and its position in the

Zygnemacese. It was shown that published accounts

of the cytology of this common .Mga are all erroneous

;

also that its conjugation, as observed in West Indian

examples, is quite normal. The genus Zygogonium
of Kiitzing (1843) cannot be accepted as of any va^ue,

and the Zygogonium of De Bary (1858) and Wille

(1897, 1909), is based upon De Bary's figures of two
apparently monstrous conjugating examples.

Dr. E. M. Delf gave an account of an attached

Spirogyra.
Ecology.

Prof. F. W. Oliver discoursed on the distribution of

5!taeda/ri«ficoiaand itsrole in the stabilising of active

shingle. Shingle beaches exposed to the sea are liable

to travel landward during times of high tides when
these are accompanied by onshore gales. 5. frtiticosit

is the most effective plant in retarding this process,

and is the most effective stabiliser of all British shingle

plants. Valuable agricultural alluvial pasture is some-
times greatly endangered by the movements of shingle

beaches, and the suggestion was made that the

"afforestation" of certain shingle beaches by 5. fruti-

cosa was a matter of practical importance.

Mr. P. H. Allen outlined a botanical survey, which
some botanical students at Cambridge have under-
taken, of the maritime plant formations at Holme,
Norfolk. The area is characterised by (i) a salt

marsh, with Armeria maritima, Statice Lifnonium, S.

hinervosum, S. vellidifolium, Cochlearia anglica, Sali-

cornia perennis, .S. disarticiilata, Atriplex portula-

coidcs, and other halophytes
; (2) a shingle bank, with

Suaeda fruticosa and Frankenia laevis ; and (3) sand-

dunes, with .iminophila arcnaria, Elymus arenarius,

and Hippophaii rhamnoidcs. The mapping out of the

area was begun by chaining out a base line seven

furlongs (ca. 1-4 km.) in length. At each furlong
offsets were chained out to the cultivated land on the

one side and low-water mark on the other. The
mapping in of the plants in the smaller areas thus
obtained was done with the plane table on a scale of
80 in. to the mile (i : 792). Work on the analysis of

the soil and the soil-water is being carried on. It is

hoped that light will be shed on some of the problems
of plant-distribution, and that a detailed record of
the succession of changes occurring over the area will

also be obtained.
Mr. A. R. Horwood presented his ideas with regard

to the influence of river-development on plant-distribu-

tion.

Miss W. H. Wortham described some features of
the sand-dunes in the south-west of Anglesey. The
fixed dune association is a Cariceium arenarieae,
which forms a close sward. The shifting dunes, with
Ammophila arcnaria and Euphorbia paralias, alternate
with embryonic stages of dune-marsh, with Salix
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repens. Dunes of 5. repcns occur, and have a two-

fold origin : (i) tlie inundation of a dune-marsh with

sand, and {2) invasion of Salix seedlings. The ulti-

mate association of the marsh of S. repens is a

Calhmetuin vulgaris, and of the dunes an Agrosti-

detum vulgaris.
Genetics.

Dr. R. R. Gates brought forward some evidence to

^hovv that mutation and Mendelian splitting are

different processes. He maintained that definite

evidence has been obtained to show that some of the

mutations in CEnothera are not due to recombinations

of Mendelian ciiaracters, as some biologists have

assumed, but to irregularities in meiosis, which lead

to changes in nuclear structure.

In connection with the visit of Sections D, K, and
M to the Burbage Experimental Station for Applied

Genetics, Major C. C. Hurst read a paper on the

inheritance of minute variations in garden races of

Antirrhinum. The garden variety, " Aurora," breeds

true to its bushy haisit of growth, its scarlet lips, and
its ivory throat; but individual plants show slight

differences in habit, precosity, and in size and colour

of flowers. Experiments on these, in conjunction with
othe'rs on sweet peas and culinary peas, show that

many presumed unit-factors can be analysed into

several subfactors which themselves behave as units.

It is also evident that these minutely continuous
variations are strictly discontinuous in their inherit-

ance.
ilisccllaitcous.

Prof. F. E. Weiss recorded and described a case

of juvenile flowering in Eucalyptus globulus.

Dr. A. S. Home described the variations in the

flower of .Stellaria gramtiiea.

The semi-popular lecture was this year delivered by
Prof. W. H. Lang. The subject, " Epiphyllous Vege-
tation," dealt witli the different forms of plant-life

which pass their lives on the surface of the leaves of

tropical plants, and attracted a large and interested

audience.
Colonel H. E. Rawson described his experiments

and observations on the variation of the structure and
colour of ilowers under insolation. The paper was a

continuation of one communicated to the section in

iqo8. His method was to shade ofl with a perfectly

opaque screen all direct rays of the sun for certain

selected intervals of dwlight, while admitting all the

diffuse light possible. By this means, it is claimed,

many colour and other forms were produced. Colonel

Rawson maintained that his experiments, which have
now extended over eight years, definitely point to a

connection between the variations of colour and
structure and the sun's altitude, both seasonal and
diurnal : and he suggested that solar ravs of different

refrancribilitv are transmitted through the atmosphere
at different altitudes.

Preservation of the British Flora.

Mr. A. R. Horwood introduced the subject of the

preservation of the British flora, which has conic into

some prominence again during the past year or two.

He pointed out that there are some factors which tend

to the extirpation of certain British plants, and
are difficult to control except in special ways. He
asked for information as to the extent of the effect of

these factors, and for suggestions for combating their

effects. Factors mentioned were drought, drainage,

cultivation, building operations, and the spread of golf

courses. He added his opinion that an Act of Parlia-

ment was required to deal effectively with some
aspects of the general problem. There was some
disagreement ainong the speakers who followed as to

the best means of attaining the desired end.
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The committee of the section passed a resolution

expressing svmpathv with the general object, but

withholding their support frorn any proposal which
might tend lo affect the present law of trespass.

Joint Meetings.

Two meetings were held jointly with other sections.

The first was held in conjunction with the newly
formed Agricultural Section, when some problems in

barley production were discussed. The second was
held in conjunction with the Zoological and Physio-

logical Sections, when Prof. B. Moore introduced a

discussion on the synthesis of organic matter by
inorganic colloids in the presence of sunlight, this

subject being considered in relation to the origin of

life. Fuller accounts of these joint meetings are given

in the reports of these sections.

E.xhibits.

.\ series of exhibits of Algae and fungi were
arranged by Prof. West in the Botanical Laboratory.
Among the .\lg;e were twenty selected Caulerpas, to

show how the different species simulate the various
types of habit found in higher plants ; some beautiful

examples of Lithothamnion, Lithophyllum, and other

stone Algae ; microscopical preparations of various

.Vlgae, including conjugated Desniids, showing all

types of Zygospores, Euasiropsis Richteri, akinetes of

Micro-pora Jloccosa, the largest known Desmid {Clos-

tcrium turgiduni subsp. giganteum), Tetraspota gela-

tinosa, showing the pseudocilia, and the following

Volvocacese

—

Plalyodorina catidata, Plcodorina illiiiois-

ensis. Plead, calijornica, Volvox africanus, and V.

Roussch'iii.

The fungi included numerous Deuteromycetes,
Pyrenomycetes, Discomycetes, LIredineae, Ustilagineae,

and Hymenomycetes, mounted for class purposes; a

series of dried specimens of the Polyporeae ; specimens
of Batarrea phalloides, Rhoma pigmcntivora; and
cultures of Signioideomyces clathroides, and of a

species of Sepidonium.
Living and fixed specimens of the giant sulphur

bacterium, Hillliousia niirabilis, were also on view,

and a series of about fifty species of Mycetozoa
(Myxomycetes) from the midland counties.

Excursiovs, (SfC.

More or less informal excursions were held, the

following places being visited by some members of

the section :—(1) Hartlebury Common, a sandy heath
with Calluna vulgaris, Lllex Gallii, and Drosera
roiundijolia in the bogs. At this late stage of the

summer, the spring ephemerals (including some sub-

maritime species) were invisible. (2) Sutton Park, a

great stretch of semi-natural vegetation of heaths

alternating with oak woods and marshes, the whole
on sandy and gravelly soils. The heaths showed wide
expanses of .1/ra flexuosa, Molinia caerulea, I lex

Gallii, U. curopaeus, Calluna vulgaris, and a little

Empetneni nigrum. The woods were dominated by
Oucrcwi Robur, associated with Betula iuibcsccns and
Ilex aquijolium. Som.e societies of the last-named

species were unusually fine. (3) Wyre Forest, an

extensive natural forest of Ouercus sessiliflora, asso;:

ciated with Betula alba. Locally, Carex montana
was an abundant member of the ground vegetation of

the forest.

The excursion to the Burbage Experimental Station

for Applied Genetics, held jointly with the Agricul-

tural and Zoological Sections, is referred to in the

report of the latter section in N.wl'rf. of Novem-
ber 27 (p. 389).

The sectional dinner was held on the Saturday even-

ing, when nearly eighty members of the section were

present.
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Reports of Research Committees.

Mr. R. S. Adamson presented a report on the
vegetation of Ditcham Park, Hampshire, Miss M. C.
Rayner one on the flora of the peat of the Kennet
Valley, Mr. H. H. Thomas one on the Jurassic flora

of Vorlcshire, and Prof. F. E. Weiss on botanical
|)hotographs. The last-mentioned report recommends
that all prints of ecological interest should be handed
10 the newly founded Ecological Society, and that all

cither prints should be housed in the botanical depart-
ment of the University of Manchester.

C. E. M.

T

EDUCATION' AT THE BRITISH
ASSOCIATION.

J"" HE meetings of the section of Educational Science
were in many respects the most successful of

rt-Cent years. .Attendance was uniformly good ; both
|.api-rs and discussions reached a high level of interest.

Till- presidential address has already received a great
deal of attention, and as copies will probably be still

more widely circulated, we may e.xpect it to stimulate
a national educational stocktaking such as cannot fail

to be fruitful.

Perhaps the most generally attractive morning con-
cerned itself with the modern university. Sir .\lfred

Hopkinson, who opened the discussion, made a .sym-

pathetic reference to the lime when O.\ford and Cam-
bridge were in effect the sole training ground for

clergymen, public officials, inembers of Parliament,
and Cabinet Ministers. The value of this State ser-

viti- could hardly be exaggerated. The modern uni-
versities, in receipt of direct grants from central and
local exchequers, must also concern themselves with
tlie old ideal of raising up men and women fitted to

MMve in Church and State, but they must also contri-

bute ilirectly to the intellectual life of the people about
them, as centres from which ideals may radiate
.•unongst the general public and as sources of inspira-

tion wherein the merchant and manufacturer inay
li-arn to care for things outside their business. He
warmly protested against the heresy which regarded
the university as existing to give degrees, whimsically
suggesting that the latter must have been invented
as a substitute for corporal punishment, and he dwelt
upon the importance of research and of the communion
tu 'tween students and men W'ho were engaged in

advancing knowledge. Finally, he pleaded for free-

dom. Poverty would be better than wealth from Stale
support if it meant State interference and control,

though the right of the State to lay down conditions
in respect of grants for special purposes, like the
tr.iining of teachers, could hardly be questioned.

Sir Philip Magnus dealt with the professional out-

look of the university, and in that connection wel-
taimed the tendency to reduce the age of entrance. Dr.
Maclean, formerly president of the Iowa State Univer-
sity, spoke eloquently of the work of universities in the

L'nited States and of their development since Harvard
received its first State grant of 400/. a year in 1636.

Mr. Mosely pointed to the danger attached to low
emoluments. Business offered such attractive prizes

to first-rate men that the universities were in danger
of having to recruit their staffs from the second best.

Dr. Hadow pointed out the variety and contradictory
nature of the current views concerning universities

and their function. "He who steers simultaneously
for Scylla and Charybdis is in danger of missing
both." He showed the greatlv widened area of

s.rvice which State and Church now offered, and
i-mphasised the need of special regard to particular
listricts, though in that connection he reminded his
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audience of the definition of utilitarianism in educa-
tion—the application to useful purposes of knowledge
that had ceased to grow. Sir James Voxall doubted
whether the path was as open as it should be to

youths of ability; and Dr. H. .\. L. Fisher reminded
the section of the claims of women, especially in

those centres where the district was inclined to regard
the university purely from the point of view of

industry and commerce.
From the point of view of educational science, the

most important meetings were held in conjunction

with the psychological subsection. Dr. Kimmins
made a strong plea for the endowment of research in

education, in which he was supported by Prot.

Findlay, Dr. C. S. Myers, Prof. Green, and Mr.

C. L. Burt. We have learned not to trust the

superficially empirical viewpoint in medicine, and why
do we cling to it in pedagogy? Nor is the old

a priori road satisfactory in a study which is con-

cerned with actuality. Experiment and research are

essential to progress. The subsequent discussions on

the psychology of reading and spelling brought out

the need for a combination of the psychological and
the pedagogical point of view in researches that

concern class-room problems.

Sir William Ramsay and Sir Oliver Lodge spoke in

favour of spelling reform. Sir Oliver Lodge thought
we should not trouble very much about spelling,

and Sir William Ramsay seemed to think in a

phonetically written language there is no bad spelling.

.Xs to the former view, teachers would reply that they

are concerned with people who cannot afford to spell

badly. The president of the British Association may
misspell words to his heart's content, but humbler
people dare not ; a spelling reform will not do

away with error in spelling, nor will it prevent the

necessity of learning to spell. In any case, there

will always be a psychology of spelling and a right

and wrong way of acquiring orthographic efficiency.

Mrs. Meredith presented an interesting paper on

suggestion as an educative instrument. It was a plea

for the rational treatment of the young in the interest

of later years when the march of events either leads

to the challenge of fundamental conceptions and much
painful uprooting, or to intolerance born of prejudice

derived from the suggestive influences of early life.

Mr. Burt's paper on mental differences in the sexes

aroused a good deal of attention. He pointed out the

need for, and diflicultv of, distinguishing inborn from

acquired character. His researches showed that the

differences were less (but were by no means eliminatedl

\>hen children from mixed srhools were compared
than when children from p-irls' and boys' schools

were examined. Inborn difl'erences .seem to be

largest in the simplest psychical processes. Emo-
tional differences seem smaller, though of far-

reaching consequence; on higher levels differences

between bovs and girls become progressively smaller.

.\ discussion on the educational use of museums was
attended bv representative anthropologists and
museum officials. There was general agreement
that, whilst much had been done since the subject

was discussed at the last Birmingham meeting of

the .Association, there was room for inquiry and
further development in the direction of making
museums more effective educational institutions. The
discussion was opened by papers from Dr. Clubb,

who described the ideal organisation of a museum
as he conceived it, and Mr. Horwood, who confined

his attention to the needs of the elementary school

engaged in fostering the study of nature. Sir Richard
Temple urged the importance of good housing and
of educational arrangement. Donors, as well as

visitors, were attracted in this wav. Dr. Hovle dis-
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cussed the needs of the student and the layman. The
latter needs good labels and effective guidance ; the
former wants access and privacy. The first duty of

the curator was, however, concerned with neither.

His primary business was to preserve.

Dr. Browne told what the Classical Association of

Ireland were doing to encourage the use of Realien
in the teaching of Latin and Greek. Dr. Bather
would have special provision for children, and sug-
gested the provision Of fellowships and research
scholarships in connection with museums. Dr.
Haddon spoke of the courage needed to refuse ir-

relevant objects offered by distinguished donors. A
clear idea of the object of the museum and unswerving
adherence to that function was, in his vieWj essential

to successful educational work.
Mr. Bolton, Dr. Harrison, and Mr. H. R. Rathbone

supported a suggestion to form a committee to con-
sider and report upon the whole subject of museum
organisation from the viewpomt of their educational
functions. Prof. Newberry described the work already
done in Liverpool, and suggested that the label should
be written first and the illustrative objects gathered
about it. The general feeling that museums might
be made to render better educational service was a
particularly pleasing feature of the debate. A com-
mittee with representatives from Sections C, D, H, K,
and L was subsequently formed, with the object of
reporting to the Manchester meeting in 1915.

On Tuesday morning the section was busied with
the subjects of compulsory school registration and
manual work in education. Bishop Welldon, Dr.
Sophie Bryant, and Mrs. Shaw spoke strongly in

favour of State action in the matter. Bishop
Mclntyre, as representing Catholic feeling, supported
the idea, with the proviso that schools were left free
to determine the form and spirit of the education they
provide. Mr. Ernest Gray thought action would
be easier if provision were made for compensation in

case a man's livelihood were taken away. Mr. A.
Mosely opposed any such idea as compensation in such
cases. The State cannot compensate for inefficiency.

The papers on manual work in education were read
bv Mr. P. B. Ballard, Mr. T. S. Usherwood, and
Mr. W. F. Fowler. Mr. Ballard offered interesting
evidence of the stimulating effect of handwork in

school ; Mr. Usherwood and Mr. Fowler, from the
secondary school and primary school point of view
respectively, argued in favour of freedom and initia-

tive as opposed to series of graduated exercises based
upon an adult view of the elementarv processes in-

volved in manipulation. A short discussion followed,
in which the old battle between freedom and technique
was fought, though the feeling of the meeting was
clearly in favour of the newer view.

Thfe last meeting of the section was given to a
discussion on the subject of the working of the
Education Act of iqo2. Sir George Fordham opened
in an interesting review of the problems which the
.Act presented to a county area like that of Cam-
bridge, and of the way his authority had met them.
Mr. W. A. Brockington joined issue with those who
regarded the act as a failure and who called for a
reversion to ad hoc nuthorities. The birth of an
interest in secondary education was directlv due
to the .Act. At the same time, some amendments in

detail were called for, amongst others those sections
dealing with differential rating and with foundation
managers of non-provided schools. .Alderman
Pritchett, Mr. Ernest Gray, and others also spoke
warmly of. the working of the .Act and of the import-
ance of cooptcd membership to education authorities.

Mr. Norman Chamberlain took up the cause of the
primary school, and expressed his profound dissent
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from the pessimism of the presidential address. The
section closed with a vote of thanks to the president,

moved by Sir George Fordham and seconded by Mr.
Ernest Gray.

A
BEIT MEMORIAL FELLOWSHIPS.
MEETING of the trustees of the Beit Memorial
Fellowships for Medical Research was held on

December 17. Dr. F. Gowland Hopkins, F.R.S.,

was appointed a memoer of the advisory board in suc-

cession to Sir William Osier, Bart., F.R.S., resigned.

The Francis Galton Eugenics Laboratory was recog-

nised as a place of research. The annual election to

Beit Fellowships was made. The following persons

were chosen this year, and we give in each case

the character of the proposed research and the institu-

tion at which the work is to be carried out.

Dr. John O. W. Barratt, study of nature and mode
of action of substances contained in or derived from
blood plasma and taking part in plasma or serum
reactions; also cytological studies—the Lister Insti-

tute ; Dr. Mver Coplans, study of immunity with

special reference to the action of silicates (including

the asbestos minerals, slag, wool, and the zoolites)

on bacterial and allied substances—Lister Institute;

Mr. Egerton C. Grey, bacteriological chemistry, with
special reference to the relation between bacterial

enzvmes and chemical configuration—the Lister In-

stitute ; Mr. John R. Marrack, the chemical pathology
of arthritic diseases—(i) the estimation of the uric

acid in the blood of patients suffering from certain

types of arthritic disease; (2) continuation of the work
on calcium metabolism and organic acid excretion—
Cambridge Research Hospital ; Mr. Victor H. K.
Moorhouse, the investigation of the metabolism of

animals as indexed by the respiratory quotient under
various conditions, with special reference to the ques-

tion of diabetes—the Institute of Physiology, Univer-
sity College, London; Dr. G. E. Nicholls, to continue
research on " the investigation of the structure and
function of the subcommissural organ and Rcissner's

fibre," which uo to the present time has been prin-

cipally concerned with the lower vertebrates ; the study
of the " pineal region of the brain "—the Biological

and Physiological Laboratories at King's College,

London ; Dr. Annie Porter, on the parasitic Entozoa,
more especially Protozoa and Helminthes, infecting

vertebrates and certain invertebrates—^The Quick
Laboratory, Medical Schools, Cambridge ; the Liver-

pool School of Tropical Medicine: and, if possible, the
King Institute of Preventive Medicine, Madras, or the
Wellcome Research Laboratories, Khartum ; Mr.

J. G. Priestley, investigation into the factors con-
cerned in the regulation of the excretion of urine-
Physiological Department, Oxford; Miss J. I. Robert-
son, the comparative anatomy and physiology of the
heart in the first instance ; also the study of the
vertebrate nervous svstem—the Victoria Infirmary,
Glasgow; Miss M. Stephenson, the metabolism of
fats and its relation to that of carbohydrates in the
animal body, having special regard to the light

afforded bv the study of the fat metabolism of diabetic

animals

—

Institute of Physiology, University College,

London: Mr. J. G. Thomson, the cultivation of Pro-
tozoa (the intention is to obtain knowledge of the
toxins elaborated by these and the antibodies formed);
the cultivation of tumour tissues—the Lister Institute.

Each fellowship is of the annual value of 250?. pav-
able quarterly in advance. The usual tenure is for

three years, but the trustees have power in exceptional
cases to grant an extension for one year. .All corre-

spondence should be addressed to the honorary secre-

tary. Beit Memorial Fellowships for Medical Research,
3:; Clarges Street, W.
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SCIENTIFIC PAPERS IN THE SMITH-
. SONIAN REPORT FOR 1912.

'j'HE annual report of the Board of Regents of the
*• Smithsonian Institution for the year 1912 has
now been issued by the Government Printing Office

in W'asliington. It provides full particulars of the
varied activities, the expenditure, and the general
condition of the Institution for the year ending June
30, 1912. But, as usual, the most attractive part of

the volume, which runs to 780 pages, is the general
appendix of 650 pages of contributions by scientific

workers of many nationalities. These papers are
sometimes translations of important contributions to

-1 icntific periodicals in different parts of the world,
onetimes lectures or addresses of note, and in other
ises original articles.

.\mong the numerous translations may be mentioned
those of Prof. P. Puiseux's article in the Revue
^eiieralc des Sciences of June 30, 1912, on the year's
progress in astronomy, and that in the Revue Scien-

tifique for April 6, 1912, on spiral nebulae. Another
translation is of an article by Mr. C. V. Boys on
experiments with soap bubbles. The original was
published in the Journal de Physique, August, 19 12,

and was a lecture delivered before the French Physical
Society in April of that year. From the Revue
generale des Sciences, November 30, 1912, is taken
also Prof. Emile Borel's address on molecular theories
and mathematics, which was delivered on the occa-
sion of the inauguration of the Rice Institute at

Houston, Texas. This is followed by an essay by the
late Henri Poincare on the connection between aether

and matter, an address delivered before the French
Physical Society on April 11, 1912, and printed in the
Journal de Physique, May, 1912. It may be remarked
here that at the end of the volume there is an in-

teresting biography of Henri Poincare, his scientific

work, and his philosophy, written by Dr. Charles
Nordmann. From the Journal de Physique, June,
191 1, is taken also Sir William Ramsay's address to
the French Physical Society on the measurement of
infinitesimal quantities of substances, in which he
details some of the recent efforts of men of science
" to see the invisible, to touch the intangible, and to

weigh the imponderable." Prof. L. Lecornu's "Re-
view of Applied Mechanics" is taken from the Revue
giniralc des Sciences of July 30, 1912 ; M. A. Lacroix's
essay on "A Trip to Madagascar, the Country of
Beryls," is from La Giographie, November 15, 1912 ;

and that by M. R. Legendre on the survival of organs
and the "culture" of living tissues is from La Nature,
November 2, 1912, where he cites remarkable experi-
ments the results of which have proved that organs
and living tissues may be preserved for some time
" in cold storage," and then transplanted or grafted
to the living bodies of other individuals of the same
species. An essay on adaptation and inheritance in

the light of modern experimental investigation, by
Herr Paul Kammerer, is from Himmel und Erde,
June, 1911. Dr. L. Gain's account of the penguins
of the Antarctic regions is from La Nature, July 6,

1912.

Prof. Zaborowski's paper on ancient Greece
and its slave population is translated from the Revue
Anthropologique. From it one is enabled to obtain a
good idea of the social and economic conditions which
prevailed in ancient Greece during the height of the
slave traffic, which was instrumental in effecting a
decline in the efficiency and productiveness of her
citizens. Slaves were employed at such low rates and
were secured in so many ways, that everyone owned
at least one or two, who were made to perform all

the household and industrial work, leaving the citizen
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owners to spend their time in idleness and luxury.

The prevailing economic conditions and customs

tended to lower the moral of families, and reduce

their numbers. Enriched by slave labour, and enter-

tained by the doings of men and women purchased

from abroad, the Greeks became spectators of life and
practically renounced the raising of children.

.\mong notable addresses included in the appendix

Prof. Schiifer's presidential address to the Dundee
meeting of the British .'\ssociation takes a prominent

place. Prof. G. Elliot Smith's presidential address to

the Anthropological Section at Dundee on the evolu-

tion of man appropriately follows Dr. Schiifer's. Dr.

Edward Sapir's lecture at the University of Penn-

sylvania on the history and varieties of human speech

is reprinted from the Popular Science Monthly, July,

1911. Prof. H. T. Barnes's Royal Institution lecture

on icebergs and their location in navigation is given

in full.

Many original contributions are also included. Prof.

VV. J. Humphreys, professor of meteorological physics

in the United States Weather Bureau, contributes an
article which will be of interest and of practical value

to aviators and students of mechanical flight. It is

entitled " Holes in the Air," which means the various

places in the atmosphere where the conditions, so far

as flying is concerned, very much resemble actual

vacuities. The author explains the nature of the nine

known types of atmospheric conditions, which he
groups under two heads : the vertical group and the

horizontal group. After carefully covering the dangers

resulting from such atmospheric conditions. Prof.

Humphreys concludes his article with the following

note :

—

" All the above sources of danger, whether near

the surface, like the breakers, the torrents, and the

eddies, or well up, like the billows and the wind
sheets, are less and less effective as the speed of the

aeroplane is increased. But this does not mean that

the swiftest machine necessarily is the safest; there

are numerous other factors to be considered, and the

problem of minimum danger or maximum safety, if

the aei-onaut insists, can only be solved by a proper

combination of theory and practice, of sound reason-

ing and intelligent experimentation."
Mr. F. B. Taylor, of the U.S. Geological Survey,

contributes an essay on the glacial and post-glacial

lakes of the Great Lake Region, and Mr. A. H.
Brooks, of the same service, one on applied geology.

Mention must be made of the articles reprinted from
English periodicals, among which we notice Prof.

.Armstrong's "Origin of Life: .\ Chemist's Fantasy,"
which appeared in Science Progress, October, 1912.

.As usual, the illustrations are numerous and excel-

lent.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Lord Rayleigh will unveil a tablet to the memory
of Lord Lister at King's College, London, on Wednes-
day, January 14, at 4.30. The ceremony will be fol-

lowed by the inaugural lecture of the newly appointed
professor of physics. Prof. O. W. Richardson, F.R.S.,
who will take as his subject, "The Discharge of Elec-
tricity from Hot Bodies."

Dr. George Senter, reader in chemistry in the
University of London, and lecturer in chemistry at

St. Mary's Medical School, has been appointed to the
position of head of the department of chemistry at
Birkbeck College, in succession to Dr. Alexander
McKenzie, who was appointed recently to the chair
of chemistry at University College, Dundee (Univer-
sity of St. .'\ndrews).
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A FUND of ioo,oooi., which the Knights of Colum-
bus of the United States have been collecting for

more than two years for the Catholic University at

Washington, has been completed. The gift, says
Science, will be presented to the institution some time
during the Christmas holidays. From the same
source we learn that the board of regents of the
L'niversity of California has announced the completion
of the additional fund of i2o,oooL for the erection of
the hospital building which is to be a part of the
college of medicine of the University.

The late Right Hon. G. W. Palmer bequeathed
lo.oool. to University College, Reading. We learn

from the Reading Vniversity College Review for

December that Mr. Alfred Palmer has suggested that
this legacy should be devoted to building a universitv
library, and on behalf of Mrs. G. W. Palmer, his

sisters, and himself, has offered to supplement it to

such e.xtent as will be necessary to enable a suitable
library to be built on the site reserved for the pur-
pose, and also to provide an endowment fund for

maintenance. The library would thus become a
memorial to Mr. G. W. Palmer. The council of the
college has approved the proposal gratefully.

The Eugenics Education Society is organising a
course of instruction on the groundwork of eugenics
which will be given during the spring and summer
of 1914. Dr. L. Doncaster will deliver eight lectures
on evolution and heredity at the Imperial College of
Science, .South Kensington, on Fridays, at 5.30 p.m.,
beginning January 23, and Dr. M. Greenwood, Jun.,
will give instruction in statistical methods as applied
to problems in eugenics, at the Lister Institute, Chelsea
Hridgc Road, S.W., on Fridays at 5.30 p.m., begin-
ning May I. Dr. Doncaster will discuss the general
evidence for evolution and the more important theories
of evolution, variation, and' mutation, theories of
heredity, old and ne\\ , the relation between hereditv
and se.x, and the facts of heredity in man, together
with the bearing of all these things on human im-
|)rovement. Dr. Greenwood will give an outline of
statistical work and theories bearing on heredity, and
will explain the principal statistical constants, such
as means, standard deviations, and coefficients of
correlation. Their calculation will be illustrated on
suitable data. The fee for the combined courses will

be one guinea, to be paid ip advance to the hon.
secretary, Eugenics Education Society, Kingsway
House, Kingsway, -'X'-C., to whom all int|uirics should
be addressed.

The report of the work of the department of tech-

nology of the City and Guilds of London Institute
for the session 1912-13 has now been published by
.Mr. John Murray. At the recent examinations 21,878
candidates were presented in technology from 448
centres in the United Kingdom, and of these 13,618
passed. By including 812 candidates from India,

from the overseas Dominions, and from other parts
of the British Empire, and all candidates for special

examinations, the total number examined was
25,339. During the session ninety-one centres
were visited by the institute's inspectors, several

centres receiving two or three visits in order to com-
plete the inspection. It is satisfactory to find the
report stating that there can be no doubt that the
leaching of technology has greatly improved during
the past few years; but it is noted that the examiners
have still to direct attention to the insufficient know-
ledge that some candidates possess of the principles of
their subjects, and to the lack of practical knowledge
shown by others. The inability of candidates to ex-
press themselves clearly is, the report says, perhaps
not so noticeable as in past years, but in no fewer than
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ten subjects the examiners have to direct attention to

(he difliculty that simple arithmetical calculations

present to many candidates—^a defect which can only

be attributed to insufficient preliminary training.

The December number of The Popular Science-

Monthly contains an article on the place of study in

the college curriculum, by Dr. P. H. Churchman, of

Clark University. In it he points out that a renais-

sance of the old belief in the value of strenuous intel-

lectual work for the young man of eighteen to twenty-
two seems to be coming, and that the older universi-

ties of the L'nited States are beginning to weed out

the incompetents who for several generations have
used them as social clubs. For a time this step will

mean a decrease in numbers, and to those who only

look at the surface of things numbers mean success.

The idea that it is not necessary to insist that all

those in residence at a college should be real students

is called "Oxonian" by the author, and he admiis
that it has ihe advantage over the Continental idea of

much learning and nothing else. He values highly
all those colk^ge institutions of a non-intellectual type
which contribute to the production of the "college-
bred man," but he points out that the college loafer

who is up for social reasons avoids strenuous effort

even of the non-intellectual kind. He has no con-
fidence in the annual or semi-annual college examina-
tions as a means of discrimination between the idler

and the earnest student, and reminds his readers of

well-known candidates at Princeton w'ho, after idling

away the session, obtained respectively a first class

in psychology after two hours' grind at some printed
notes and a second class in zoology after five hours'
coaching. No examination of the usual type has ever
been invented which cannot be circumvented by the

aid of an intelligent crammer. He advocates the less

formal monthly examination or the better plan of

imposing examination tests at any moment withou:
warning and frequently. Such examinations afford

the best test of that gradual growth of intel-

lectual power which comes from steady and sustained
effort over a long period, and from intercourse and
discussion with superiors and colleagues developing
along the same or similar lines.

SOCIETIES AND ACADEMIES.
London.

Royal Society, December 11.—Sir William Crookes.
O.M., president, in the chair.—.\. Mallock : Inter-

mittent vision. When a wheel turns so rapidly that

the separate spokes cannot be seen or easily followed
by the eye, and if at the same time the observe-
receives a small mechanical shock of almost any kind,
the spokes appear almost stationary for a fraction of

a second. The appearances depend on the speed of

rotation, on the brightness of the illumination, and,
to a lesser degree, on the nature of the shock. Suit-
able shocks are given by the contact of the feet with
the ground, as in walking, by tapping the head or
body, and in many other ways. Experiments arc-

described bearing on the relation between the appear-
ances and the speed of rotation, and an explanation is

suggested depending on an assumed variation of sensi-

bility produced by a slight shock. This variation,
which it appears is rapidly extinguished, has a periodic

time of about 1/18 second, but this differs slightly

for different individuals.—Prof. R. J. Strutt : Attempts
to observe the production of neon or helium by electric

discharge. The present experiments were begun in

the hope of confirming the work of Collie and Patter-
son (Trans. Chcm. Soc, 1913, vol. ciii., p. 419, and
Proc. Chem. Soc, 1913, vol. xxix., p. 217). The
results have been negative, whether from a failure to
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appreciate the proper conditions for the production
of neon by electric discharge through hydrogen or from
some other cause.—Walter Wahl : The relations be-

tween the crystal-symmetry of the simpler organic
compounds and their molecular constitution. Part iii.

—Prof. G. G. Henderson and 1. M. Heilbron : The
selective absorption of lietones. The authors have
found that the selective absorption of a large number
of simple ketones is of the same type, since the ab-
sorption bands of all arc practically identical. They
suggest that the absorption of these compounds may
be due to electronic disturbances accompanying oscilla-

tions which arise from the alternate formation and
breaking down of unstable ring systems within the
molecule.—F. E. Smith : Absolute measurements of a
resistance by a method based on that of Lorenz. The
instrument employed difl'ers from all other forms of
apparatus based on the method of Lorenz, inasmuch
as two discs are employed instead of one. The dis-

turbing effect of the earth's magnetic field is thus
pr«ctically eliminated. The result of the experiments
is that a resistance of one international ohm is equal
to 1000521000004 ohms (lo'cm./sec).—A. N. Shaw:
A determination of the electromotive force of the
Weston normal cell in semi-absolute volts. With a
preface by Prof. H. L. Callendar. This paper repre-
sents the completion of work commenced by Prof.
H. I,. Callendar and Mr. R. O. King in the years
iSq4 to 1898. The final result for the E.M.F. of the
Weston cell in semi-absolute volts comes out 10 1827 at
20° C, which agrees closely with the mean of the
best recent determinations, namely 101824.—F. E.
Rowett : Elastic hysteresis in steel. A thin-walled steel

tube was coupled to a coaxial tube of greater section
and length. The compound tube was twisted, and
the twist in each component measured bv spirit levels.

The twist of the large tube, in w-hich the stress and
therefore also the hysteresis was small, measured the
torque applied to the small tube. The elastic hvsteresis
in hard-drawn, tubes was about one-eighth of that in

the same tube after annealing.—F. W. Aston : A
simple form of micro-balance for determining the
densities of small quatitities of gases, (i)' A simple

. micro-balance is described, by which the densities of
gases may be determined relative to some standard
gas, using a null method; (2) about half a cubic centi-
metre only of the gas is required

; {3) the determina-
tion can be performed in a few minutes, with an
accuracy of o- 1 per cent

; (4) possibilities of its use
in other fields of researcfi are indicated.—^T. R.
Merton : A second spectrum of neon. The spectrum of
neon has been investigated under different conditions
of electrical excitation. It has been found that with
a condensed discharge a second spectrum is developed,
as in the case of argon, krypton, and xenon. The
strongest lines of tlie ordinary spectrum are also feebly
visible when a condensed discharge is used.

Dublin.
Royal Dublin Society, November 25.—Prof. James

Wilson in the chair.—Prof. T. Johnson : Gi«fe^o/>/7y/'"m
kiltorkensc, sp. nov. The author described a stalked
leaf of a Ginkgophyllum from the Yellow Sandstone
beds of Kiltorcan, county Kilkenny. The bilobed leaf
is 5 X 7 cm., and shows forking venation clearly in

its dichotomising segments. It suggests comparison
and affinity with G. Grasseti, Saporta, from the Per-
mian of Lod^ve. The specimen indicates that the
Ginkgoaceae occurred in the Devonian epoch. Im-
pressions of the stem, showing distant leaf-scars
arranged spirally, and intervening Lyginodendron-like
cortical fibres, were also described, as well as certain
seed-like impressions.—W'. R. G. Atkins : Oxydases
and their inhibitors in plant tissues. Part ii.. The
leaves and flowers of Iris. These gave the indirect
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oxydase reaction throughout, though not in many
instances until after the removal of inhibitors by

hydrogen cyanide. Prolonged darkness has no
decided effect upon the distribution of enzyme or

inhibitor. The occurrence of the natural sap pig-

ments in the flowers of about thirty varieties of Iris

has been correlated with the presence of oxydase and
inhibitor.

Paris.

Academy of Sciences, December S.—M. F. Guyon in

the ihair.—H. Deslandres and Y. Burson : The action

of the magnetic field on the lines of the arithmetical

series in a band of lighting gas. Variation of the

number of the lines with the intensity of tlie field.

.\ study of the violet band ^-3889 in the spectrum of

coal gas. The lines of a given arithmetical series are

all either divided or displaced in the same manner, the

m.-ignitude only of the divisions or displacements being

variable from one line to another.—G. Gouy : The
absence of sensible refraction in the sun's atmosphere.

.\ discussion of the possible effects of abnormal dis-

persion in lines of emission or absorption from the

sun, with especial reference to the views of W. H.
Julius.—Ph. Barbier and R. Locquin ; The transforma-

tion of citronellol into rhodinol. It is shown that

pure rhodinol, the main constituent of essence of roses,

can be obtained from citronellol.—M. Duhem was
elected a non-resident member.—J. Guillaume : Ob-
servations of the sun made at the Observatory of

Lyons during the third quarter of 1913. The results

are given in three tables showing the number of spots,

their distribution in latitude, and the distribution of

the faculse in latitude.—Maurice Gevrey : Indefinitely

derivable functions of given class and their role in the

theory of partial equations.—G. Bouligand : The
problem of Dirichlel in an indefinite cylinder.—MM.
Maurian and de Moismont : Comparative measurements
of the friction of air on surfaces of different natures.

—P. Idrac : Observations on the flight of gulls behind

ships. In the hovering flight of birds in the neigh-

bourhood of moving ships, the birds are sustained by
ascending air currents due to the motion of the vessel.

—Victor Valcovici : The hydrodynamical resistance of

an obstacle in a movement with surfaces of slipping.

—.\. Bilimovitch : Special canonical transformations.

—

Marcel Brillouin : The propagation of sound in a non-
absorbent heterogeneous fluid.—Edouard Guillaume :

The velocity of light and Carnot's principle.—P.

Vaillant : The polarisation capacity of an electrode sub-

mitted to an alternating electromotive force and a
method for its determination. The polarisation capa-

city appears to starf from a very high value for zero

polarisation, decreases rapidly to a minimum, and
again increases continuously. Its order of magnitude
is 10 microfarads per sq. mm. for a difference of

potential of 05 volt between the electrode and the

electrolyte.—Marius Hartog and Philip E. Belas : The
trajectory of a permeable particle moving witliout

inertia in a bipolar Newtonian field of force.—G.
Foex : Molecular fields in crystals and energy at the
absolute zero.—E. Tassilly : Determination of the
velocity of formation of the diazo-compounds. Since a

colouring matter w-as the product of the reaction studied,

the reaction velocity was followed with tlie F^ry
spectrophotometer. The reaction is shown to be bi-

molecular.—Rene Dubrisay : The neutralisation of

periodic acid. Periodic acid in solution behaves as a

tribasic acid.—J. Barlot and Ed. Chauvenet : The action
of carbonyl chloride upon phosphates and the natural
silicates.—P. Brenans : The nitration of paraiodo-
acetanilide.—L. Moreau and E. Vinet : Remarks on
the use of wine traps for capturing the moths of

Cochylis. These traps, although useful as supple-
mentary means of destruction, cannot be relied upon
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as the sole protection against Cochylis.—Mme. Marie
Phisalix : The independence of the toxic and vaccine
properties in the cutaneous mucous secretion of

Batrachians and some fishes.—L. Lapicque and R.
Lei^endre : Relation between the diameter of nerve
fibres and their functional rapidity.—Jacques Pellegrin ;

The presence of deep-sea fishes on the Paris market.
Owing to the increasing depths, up to 200 metres, at

which trawling operations are now carried out,

numerous specimens of fish considered as very rare

are occasionallv sold for food in the Paris markets.
A list of the rarer forms is given, including Ptcry-
combtts hrama, an archaic fish not represented in the

Paris Museum.—J. Athanasiu and J. Dragoiu : The
aerial capillaries of the muscular fibres in insects.—H.
Dominici and M. Ostrovsky : The action of the diffusible

poisons of the Koch bacillus upon normal tissues.

The results of these experiments invalidate the com-
monly accepted theory with regard to the pathogeny
of the lesions caused by the Koch bacillus.—M. Javillier

and Mme. H. Tcherno'routsky : The comparative influ-

ence of zinc, cadmium, and glucinum on the growth
of some Hypomycetes. Three moulds were examined—Poecilomyccs varioti, Penicilliuin caseicolum, and
PeniciUiiim glaiicum—and in each case there was
marked catalytic action of zinc salts in stimulating
growth. Cadmium showed a similar but much
smaller activity, whilst glucinum salts are inert.—Ph.
Glangeaud : The dislocations and the amethyst-quartz
lodes of Livradois. The old extension of the coal

basin of Brassac.—G. Vasseur : New palaeontological
discoveries in the upper .Aquitanian in the neighbour-
hood of Laugnac (Lot-et-Garonne). This region is

remarkably rich in fossil vertebrates.—Ph. Flajolet :

Perturbations of the magnetic declination at Lyons
(Saint Genis Laval) during the third quarter of 1913.

BOOKS RECEIVED.
Die Vitamine : ihre Bedeutung fiir die Physiologic
und Pathologic. By C. Funk. Pp. viii+ 193-l-ii.

plates. (Wiesbaden : J. F. Bergmann.) 8.60 marks.
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EVOLUTION AND GENETICS.

Problems of Genetics. By William Bateson,

F.R.S. Pp. ix + 258. (London: Oxford Uni-

versity- Press; New Haven: Yale University

Press, 1913.) Price i~s. net.

IN 1901 there came into the possession of \'ale

University the sum of 85,000 dollars with

which to establish an annual course of lectures

"designed to illustrat^'.tihe presence and pro-

vidence, the wisdom arid goodness of God, as

manifested in the natural and moral world." The
endowment is not incomparable in scope and pur-

pose with the well-known Gifford Trust at the

Scottish Universities, but it is perhaps charac-

teristic of a younger nation to prefer the natural

world to the moral, and rather to seek for wisdom
in the facts of nature themselves than in the

philosophic wrappings spun around them by the

learned through the ages. Certainly it would

appear logical that any appraisement of the

Almighty's influence in the natural world should

be preceded by some knowledge of nature itself.

The task which Mr. Bateson, as Silliman lec-

turer, set before himself was a discussion of some
of the wider problems of biology in the light of

knowledge acquired by Mendelian methods of

analysis, and the reader who would get most from

the book should have some acquaintance with the

phenomena of heredity recently brought to light

by the method of experiment. To one with even

an elementary knowledge of these phenomena,
Mr. Bateson 's book cannot fail to prove of absorb-

ing interest. For he has the rare gift of infusing

something of strangeness into the commonplace,
and in his hands the seemingly familiar takes on

an aspect of remoteness which once again provokes

curiosity,

Xearly twenty years ago the author laid stress

on the distinction between meristic and substantive

\ ariation, and to-day he is able to emphasise that

distinction. The one is connected with the

mechanical side of genetics, with the manner in

which material is divided and distributed; while

the other deals with the chemical side, with the

constitution of the materials themselves. To the

nxclianical problems of genetics, the problems

in\()l\ed in cell division and in the repetition of

pai ts, two of the earlier chapters in the book are

ciexiited. As the result of an interesting discus-

sion Mr. Bateson formulates the rule that germ
cells differ from somatic cells in that their dif-

ferentiations are outside the geometrical order

which governs the differentiation of the somatic

cells. With the germ cell begins a new geometri-
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cal order—a new individual. As to the process

which led to the new order— why the cell divides,

and why parts become repeated—we are as much
in the dark as ever. Mr. Bateson suggests

interesting analogies, such as a series of wind-

made ripple marks on sand. Yet what is the

wind, the meristic force that acts on cell and

tissue? The answer is at present beyond us, but

Mr. Bateson is not without hope that when the

more highly analytical mind of the trained

physicist is brought to bear upon the problem, a

solution will ultimately be found. At any rate

he is not disposed to follow Driesch in declaring

that the expression of the living machine in terms

of natural knowledge is a hopeless undertaking.

The greater part of the book is concerned with

substantive variation, and it is pointed out that

through recent work, genetical and chemical, a

start has been made towards a real classification

of these phenomena. The structural and colour

varieties of the sweet pea, the primula, or the

mouse can be related to the wild form in terms

of their factorial composition. On an evolutionary

interpretation it must be supposed that the new

form has arisen by the loss cf a factor, or, much

more rarely, by the addition . of one. Can we

suppose that species are related to one another in

a similar way? Owing to sterility, experimental

evidence is generally difficult to obtain, but there

are strong indications that some interspecific

crosses will eventually find a simple interpretation

in terms of Mendelian factors. To what extent

such an interpretation may be widely applied, Mr.

Bateson is uncertain, but so far he does not see

any fatal objection. Even in the well-known case

of the Oinotheras, which comes in for lengthy

discussion, an explanation in terms of factors is

not yet precluded.

Three chapters are dexoted to variation and

locality, and several interesting cases are brought

forward which will probably be unfamiliar to

many readers of the book. The main drift of

these chapters is the difficulty of accounting for

such cases thtDugh the agency of natural selection.

" Had the phenomena of local variation been

studied in detail before Darwin wrote, the attempt

to make selection responsible for fixity wherever

found could never have been made."

Perhaps the part of the book which will be

read with most interest by zoologists is that

devoted to the effects of changed conditions.

Considerable stir in the biological world has been

created recently by experiments which appear to

demonstrate the transmission of an effect produced

in an organism by a specific alteration of the

conditions under which it normally lives. The

best known instances are probably Tower's experi-
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ments with the potato-beetle and Kammerer's with

various amphibia Mr. Bateson has rendered

valuable service by subjecting the accounts of these

and other experiments to critical examination, and
he argues strongly against accepting any case of

the kind yet brought forward on the evidence at

present available

Taken altogether, this is the freshest and
most original book on the problem of species

tliat has appeared for many a year. Whether
the reader sees eye to eye with Mr. Bateson
or not, there can be no question about its

stimulative value. Even if we are further off

from the goal than most biologists suppose, there

is the consolation that the road to it is more than

ever a road of adventure.

TYPICAL GEOGRAPHY BOOKS.
(1) A Text-book of Geography. By A. W.

.Andrews. Pp. xii+655. (London: Edward'.

.\rnoId, 1913.) Price 5s.

(2) The Upper Thames Country and the Severn-

Avon Plain. By N. E. MacMunn. Pp. 124.

(Oxford : Clarendon Press, 1913.) Price is. 8d.

(3) A Leisurely Tour in England. By J. J. Hissey.

Pp. xviii +400 + plates. (London: Macmillan
and Co., Ltd., 1913.) Price ids. net.

(1) "]\ yj R. ANDREWS'S text-book is particu-

J.VX larly important from three points of

\ iew. He has paid special attention to climate,

to maps, and to typical physical conditions. In

reference to climate he makes great use of theor-

etical sun-force, based upon the mid-day altitude

of the sun, of actual isotherms, and of the periods

in months when temperatures lie between certain

limits, e.g. 50°—68° F. From the data which he

supplies, the student who works through the

exercises provided will have a definite and precise

knowledge of the climatic facts of the world,

arranged in a systematic way. The presentation

is novel, but none the less valuable. The numer-
ous maps are appropriate and useful, and the

author emphasises the point that most maps used

by students are better called diagrams than maps.

It is unfortunate that the methods of shading

employed for some of these maps makes it diffi-

cult to follow the details closely ; and even broad

points of resemblance and contrast do not show
with sufficient clearness ; the maps which appear

towards the end of the book are a distinct im-

provement in this respect.

Countries are described in turn ; for example,

Russia in Europe is considered in five pages of

text ; climate, products, and trade are briefly sum-
marised, and the main description is given under
the heads of the separate river basins and their

drainage regions. This illustration will suffice to

NO. 2305, VOL. 92]

show the main emphasis of the book, and to

indicate that the outlook is physical, not human,

physiographic, not economic. This is distinctly a

book for the teacher's book shelves.

(2) Miss MacMunn 's brief study is an excellent

example of work on a definite region. Simply

written, it provides sufficient evidence of a geo-

graphical kind to interest readers of all ages, and

the general treatment is so suggestive that older

students should be able to obtain an accurate

knowledge of the district studied, not only from

the text, but from the numerous maps, which are

clear and precise in their presentation of the facts

which they are intended to indicate. It seems

rather a pity that opportunity was not taken to

indicate on some of the maps the location and

range of view of the camera for some of the more
important photographic illustrations. The fact

that many readers will find it necessary to consult

Ordnance Survey maps of the district is not in

itself a blemish, for the older student who can use

such maps will find that Miss MacMunn 's book
suggests ideas which may be profitably followed

out in connection with the multifarious detail

which these maps contain.

(3) Mr. Hissey 's book is a delightful record of

a leisurely tour in search of the picturesque. He
reaped the reward of loitering by the way, and

found the unfamiliar in a familiar land in a pil-

grimage by means of a trustworthy little motor-car

through parts of rural England, than which he

can imagine no more delightful touring ground.

So the author speaks of his book in the preface,

and his work breathes the calm and peaceful

delight which he took in the pastoral scenery, the

quiet homesteads, the peaceful villages. The charm
of the book is increased by the numerous appro-

priate illustrations. B. C. W.

ORGANIC CHEMISTRY. AND ONE OF ITS
APPLICATIONS.

(i) Organic Chemistry for Advanced Students.

By Prof. J. B. Cohen, F.R.S. Vol. ii. Pp.

vii + 427. (London: Edward Arnold, 1913-)

Price i6s. net.

(2) The Volatile Oils. By E. Gildemeister and
Fr. Hoffmann. Second edition by E. Gilde-

meister. Authorised translation by Edward
Kremers. Vol i. Pp. xiii + 677. (London,

Bombay, and Calcutta : Longmans, Green and

Co., 1913.) Price 20s. net.

(i) T N the present writer's student days the

J. favourite text-book of advanced organic

chemistry was Prof, von Richter's well-known

work, which had just been translated into

English. Roughly, one might express the

difference between that work and Prof.
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Cohen's by saying that whilst the former

was largely an accumulation of facts, the

latter is chiefly an exposition of theories and

principles. There is much less recital and much
more discussion. The mechanism of the chemical

reaction, rather than the properties of the product,

is now insisted on ; and rightly so, for this aspect

of the matter is the more philosophically interest-

ing and scientifically valuable.

In the first chapter, dealing with the valency

of carbon, we come at once into a region where

speculation and discussion are rife. The author

explains the chief theories which have been pro-

pounded to account for the existence of bivalent

and tervalent carbon, unsaturated groups, labile

forms, and so on. He then passes to the con-

sideration of the nature of organic reactions,

including such processes as the addition of ele-

ments or groups to unsaturated compounds,

autoxidation, catalytic reduction and oxidation,

condensation, and the formation of chains and

rings. The portions dealing respectively with

Thiele's theory of partial valencies and with con-

densation processes will be found especially useful.

Indeed, these first two chapters of the work, with

their references, might well have served as the

basis for the address of the president of Section

B at the rec8nt meeting of the British .\ssociation.

In chapter iii. we have an exposition of the

dynamics of organic reactions. It is satisfactory

to note that many of the examples are drawn
from the Transactions of the Chemical Society of

London—as indeed is the case throughout the book.

Molecular volume, refractivity, dispersivit)',

magnetic rotation, thermochemistry, and absorp-

tion-spectra are next dealt with, and the results

applied to problems of molecular architecture. An
interesting discussion of the relations between

colour and structure follows, and the book ends

with an account of the photochemistry of organic

compounds.
Occasionally it is not too clear which of two

or more theories the author adopts, or favours

;

but a student who masters the substance of this

and the companion volume will be justified in

considering himself well grounded.

(2) The first edition of this work has been

favourably known for several years to chemists

and others concerned with essential oils. To use

the translator's phrase, it was "a happy blending

of history with chemical science and technology "
;

and this characteristic is maintained in the new
edition. Two volumes, however, are now re-

quired, the one under review containing {inter

alia) the historical matter. This has received

additions here and there, but remains substantially

as when first published. The authors outline the
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development of the trade in spices and aromatics

during the Middle Ages, and trace the general

history of the volatile oils—the essential principles

of most spices and aromatic plants—from early

Egyptian times onwards. Following this are sec-

tions giving the history of the individual volatile

oils and of distillation processes. The whole

forms an interesting and valuable monograph,

enriched with numerous references and quota-

tions ; the sketches of ancient distilling apparatus

and the photographs of their modern successors

are worthy of note for the contrast they offer.

Distillation is a subject closely connected with

that of volatile oils, since these are usually ob-

tained by distilling the oil-bearing plants with

steam. Not always, however; in certain cases

heat destroys the delicacy of the perfume, or the

oil does not separate from the condensed water.

In such instances the oil is either extracted direct

from the flowers with a volatile solvent such as

petroleum ether, or absorbed by a suitable fat

(enfleurage : maceration). These processes are

described by the authors in the next chapter, after

which the general chemical constituents of the oils

are dealt with. The chapter describing these is

the longest and most important in the book. All

necessary information appears to be given, in-

cluding numerous ptru.-tural formulse, and lists of

the plants in which each constituent has been found.

Finally, there is an account of the general

physical and chemical methods used in the assay

of volatile oils, with notes on adulterants, and

two useful analytical tables. The characters of

the individual oils are not dealt with in the present

volume, but the new edition of "Gildemeister

"

promises to be the best work on vohitile oils which

has yet appeared in English. C. S.

OUR BOOKSHELF.
Early ]]'ars of JVessex: Being Studies from
England's School of Arms in the West. By
A. F. Major. Edited by the late Chas. AV.

Whistler. Pp. xvi + 238. (Cambridge: Lni-

versity Press, 1913.) Price los. 6d. net.

"Wesse.k had to face a determined enemy, which

was the most important factor in her steady rise

to power" (p. 87). "The western Wessex fron-

tier was for two centuries practically the school

of arms for England " (p. 91). After the wedge
of Anglo-Saxon conquest was driven to the

Severn by the battle of Deorham in 577,
separating the Welsh of the Cornish peninsula

from their kindred, the Welsh kingdom of

Dyvnalnt (Dumnonia) kept its independence for

two centuries. The Cornish kingdom held out

for another century. It was the Welsh that kept

this famous "school of arms" going, and It took

W^essex some 350 years altogether to learn its

lessons (p. 83).
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Such, in brief, is the "burden" of this erudite

but eminently readable book. It is a fine text-

book of open-air history, an attempt to write his-

tory " writ large on the face of the country
"

(p.'vii). The available documents are read and

expounded in situ, so to speak. Archaeology,

traditions, and folklore "assign their true value

to records which have hitherto been loosely read "

(p. viii). Accounts of the Scandinavian invasions

of western England are read, very properly, in

the light of northern antiquities. The first

Danish invaders allied themselves with the

"bottled-up" "One and Alls," and we learn

much about peaceful Danish settlements on the

coasts of the Severn. Two archaeological maps,

manv plans and diagrams of camps, and a copious

index mark the thoroughness and finish which

characterise the whole work. John Griffith.

The Britisii journal Photographic Almanac, 1914.

Edited by G. E. Brown. Pp. 1496. (London :

Henry Greenwood and Co.) Price is. net.

To photographers the approaching end of the

vcar and the Ijeginning of a new one is always

heralded liy the announcement of the publication

of this almost indispensable year-book, which is

so familiar to them and a natural fixture in their

studios. The copious material contained between

the two covers and the useful facts embodied in

it has made it a book of reference difficult to part

with. The issue for this year follows mainly the

lines of its predecessors, but new features of course

have been inserted. These, to state them briefly,

comprise a glossary of photographic terms, which,

no doubt, will be helpful to many a beginner in

the subject oi photography.

Lists are given of the German, French, and

Italian equivalents for the chief appliances and

operations, and these should be most serviceable

to those who study foreign photographic journals

and books, but have no technical dictionary

at their elbow. The beginner is also favourably

treated with an excellent series of reproductions

of negatives incorrectly exposed and developed,

which should show him more than words can

express what he must avoid ; the accompanying

text will also prove of service. The epitome of

progress, novelties in apparatus, formula; for the

principal photographic processes, miscellaneous

information, tables, itc, are as full and complete

as ever, and the great number of advertisements

are a valuable feature of the volume.

HaseH's Annual for 1914. Edited by T. A.

Ingram. Pp. cxiii + 592. (London: Hazell,

Watson and Viney, Ltd., 1914-) I'i'ce 3.?. 6tf. net.

In addition to its revision up to November 25

last, this twenty-ninth issue of " Hazell's .Vnnual
"

contains a section entitled "Occurrences during

Printing." It justifies its claim to give the most

recent information on the topics of the day. A
section running to some forty pages is headed

"The March of Science," and provides a summary
of progress made in the world of science during

1913. .\n .index containing 10,000 references

makes it easy for the reader to find his way about

the volume.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his co-respondents. Neither

can he undertake to return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications .]

The Pressure of Radiation.

With reference to mv letter on this subject in

X.vruRE of December 18, the majority of my corre-

spondents complain that, although I may have indi-

cated the possibilitv of my own view, I have not

shown why the siniplT i elation, that the pressure is

always one-third of the energy density, is untenable.

As Icannot replv to each individually, I shall be glad

if you will allow me space to rectify this omission.

it is generallv admitted that the total heat required

for the emission (or evolved in the absorption) of unit

volume of radiation is the sum of the intrinsic energy

density, Ejv, and the external work p. By Carnot's

principle, thi;; must be equal to T((i/>/rfT). Whence,

if E/v — ^p, we obtain immediately the fourth power

law for full radiation in the usual' manner. It would

appear, however, bv similar reasoning, if E/v is equal

to 2P fo"" ''^^"'1 separate frequency, that radiation of

constant frequency should also increase with tempera-

ture according to'the fourth power law, which is cer-

tainly not the case. Either Carnot's principle does

not applv, or E/v is not equal to 3/) for each separate

frequency. I have chosen the latter alternative.

It has been shown by Lord Rayleigh, Lorentz,

Larmor, Jeans, and others that the electromagnetic

equations (from which E/^' = 3/> was first deduced)

lead inexorablv to Rayleigh 's formula,

E/=8/rR\-<T/N,

without llie exponential term, for the partition of

energy in full radiation per unit range of wave-

length >. This result appears to be true in the limit

for long waves and high temperatures, but is other-

wise so hopelessly at variance with experiment as to

suggest that something may have been overlooked in

the application or interpretation of the equations.

Some of my correspondents point out that Nichols

and Hull have already shown by experiment that the

pressure of a beam of light is equal to the energy

densitv irrespective of wave-length. According to my
theorv, the mechanical effect which they measured

should be equal to the total energy density, E/v+p,
as deduced from their energy measurements. Their

result is in perfect agreement with my theory, but it

is not quite such a simple matter (and may even prove

to be impossible) to measure p separately from E/v,

w hicb is the experiment that I proposed to attack.

H. L. Cali.f.nd.\r.

Imperial College of Science, S.W.,
December 27, 1913.

Atomic Models and X-Ray Spectra.

Mr. H. G. K. .Mosfi.kv has published in the Decem-
ber issue of the Philosophical Maf;adne a very in-

teresting paper describing his measurements of the

wave-lengths of the characteristic X-ray lines of

various metals. He has succeeded in calculating the

wave-lengths of one-half of the lines he observed,

assuming Bohr's atom and supposing the positive

charge on the nucleus to correspond to the place of

the element in the periodic table as suggested by

van den Broek. He concludes th.il the agreement

between calculated and observed wave-lengths strongly

supports the views of Rutherford and of Bohr.

It appears to me that Moseley's research really only

supports the views of Rutherford and of van den

I l?r<iek. .\s I propose to show in detail in a paper to
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be published shortly in the Verhaintliingcn dcr
dciitschcn physikalischen Geselhchaft, the relation
between the wave-length and the positive charge may
be obtained in a large number of different ways. For
the present it may suffice to point out that it may be
derived from a simple consideration of the dimensions
of the quantities involved.
The frequency v can only be supposed to depend upon

the magnitude of the positive and negative charges
Nc and ne. upon the mass of the moving charge m,
upon the distance between the charges r, and, if we
wish to introduce the quanta, upon Planck's element
of action, h. As Nkc-, m, r, and h must be com-
bined in such a way that the dimension of the result-
ing quantity is that of one finds

(N.nVIL»T-^)TMj/L^(ML^T--)« = T-', or
-v + y + u = o, 3.v + c + 2((. = o, and -2x-u=- i, whence
3' = 'v — I, z = x-2, and !(=i — 2.v.

It is interesting to see what assumptions are neces-
sary to produce an approximate agreement with the
experimental data if one inserts various values for .v.

If r= o we find v = const. ' the constant be in" of
• iiir-

the order unity as Einstein pointed out. Assuming
the characteristic X-rays to be due to the movement
of a single electron, we mist suppose r to be propor-
tional to i/N, where N corresponds to the number of
free positive charges on the nucleus found bv Ruther-
ford and van den Broek. Roughly speaking, this
would be the case if the repulsive force keeping the
electrons away from the centre were proportional to
i/r% as suggested by Sir Joseph Thomson, 'if .v = .\

we find V = const v
/—'^''". This formula is in-

> ////
'

teresting, as it does not contain h, i.e. it may be
derived from the ordinary laws of mechanics. It also
reduces lo Moseley's formula if r~ i/N.

If .r=i the formula is i/ = const. "- '"
If one elec-

/ir

tron is supposed to oscillate, r must again be assumed
proportional to i;N to fit the facts. If all )i = N
electrons oscillate, r must be supposed to be constant.
In this case the formula accounts also for the second
series of lines which Moseley's formula fails to do.
Thev may be calculated with great exactitude bv

N(N-i)f--; ...— - - which corresponds to anputtnig i/= const.
/ir

atom which has lost an electron.

If we put .r = : we find ^ = const.
"'^ ''-'-', which

A'
IS obviously identical with Moseley's formula, if we
suppose only one electron to oscillate. The' agree-
ment of Bohr's constant with experimental data is
not convincing to my mind in view of the large
number of arbitrary assumptions in his derivation.

.All the above formulae are independent of the choice
of any special model. They are selected so that the
expression for v is successively independent of e-, h,
>n, or r. They would seem to prove that Moseley's
figures need not be taken to confirm Bohr's views on
the constitution of the atom. The only essential
assumption common to all of them is that N should
correspond to the place of the element in the periodic
table approximately as suggested by Rutherford and
van den Broek, and it would seem therefore that this
hypothesis only can be said to be supported by Mose-
ley's experiments. F. A. Lindem.ann.

Sidmouth, December 28, 1913.

The Plumage Bill.

Sir Harry Johnston's plea for the Plumage Bill
in Nature of December 11 will, no doubt, be con-
sidered an acceptable contribution bv those who believe
they possess the mental altitude to'which he was born.
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I venture, however, to suggest that if he and his
friends will leave their high "mental estate and descend
to the plain facts that business men must consider in
this lower sphere, he will be obliged to admit that,
like the trade, the educated naturalist has much to
learn.

He admits the glaring defects of the Plumage Bill,
but welcomes the measure as better than none. If he
and his friends are able to conceive nothing more
than an admittedly bad Bill, that will have no effect
on bird-life, he is scarcely justified in his abuse of
those who are willing, and trying to solve the problem
of saving both the birds and the trade.

His presumption that none but an educated
naturalist knows how the skins are procured, or the
.approxiniate habitat of the birds, or their right name
in English or Latin, does not raise the controversy
to any higher plane. \\"as he not an educated
naturalist who bestowed the name of Apoda upon one
of the species of paradise bird, believing it be born
without feet? In 1908, before the Select Committee
of the House of Lords, did not Sir Harry Johnston's
friend, Mr. Buckland, declare that the destruction of
birds of paradise was at that time so rapid that the
species could not last more than two or three years?
I see little more in the article which Sir Harry John-
ston quotes from The Times of Ceylon than a con-
firmation of the trade statements that the birds of
paradise are collected under a system regulating their
killing, and that the family is in no danger of exter-
mination. The article shows the valuable commercial
asset that Dutch New Guinea possesses, and that its

Government is taking full advantage of it under an
adequate system of protection.

Mr. Buckland will be surprised to hear that there
are so many birds left that this year's production is

likely to result in a trade of about 200,000 skins, but
he will perhaps be pleased to know that 1 do not
believe it. Both gentlemen should be more concerned
in those beautiful specimens said to fetch as much as
4oi. or more. These are undoubtedly the rare and
disappearing species that have no trade interest, but
are eagerly sought after for scientific purposes. Even
though they be the last survivors of their kind and
need some stronger measures than any existing, in

order to prevent their utter extermination, supporters
of the Plumage Bill have conceived nothing more
than a measure that permits their import until none
are left, and also prohibits the import of species that
are plentiful. L. Joseph.
Plumage Committee of the Textile Trade Section

of the London Chamber of Commerce,
Oxford Court, Cannon Street, London, E.G.

December 17.

My reply to Mr. Joseph is as follows :

—

I only admit the defects of the proposed Plumage
Bill in that it is not sufficiently drastic. But I am
always one of those who think half a loaf is better
than no bread, and that great restrictive or revolu-
tionary measures of legislation are seldom carried all

at once. I should like to see British officers and
tourists restrained from destroying the wild mam-
malian fauna throughout the British Dominions

;

meantime I welcome sporting licences, close times

—

any measure which may tend to prolong the existence
of interesting wild beasts. So although I should
prefer a more complete exclusion from this country
of the plumage of rare and remarkable wild birds, I

am prepared to accept Mr. Hobhouse's Bill as an
instalment of protective legislation.

I continue to assert the utter ignorance of their trade
and of the sources and correct nomenclature of their
goods which characterise the firms trading the skins
and [ilumes of wild birds. The fact that Linnaeus and
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other naturalists of the eighteenth century exhibited

ignorance of the nature of paradise birds is no
parallel and no excuse. Mr. Buckland's reference

was to the Great bird of paradise, which, I believe, is

not far off extinction. Mr. Emery Stark's figures of

200,000 birds of paradise skins obviously refer to the

many species inhabiting Dutch New Guinea and
western Papuasia generally. In all there are some
eighty-one or eighty-two distinct species of paradise
birds, many of them confined to small areas, the

majority living—unhappily—under Dutch rule ; and
about twenty species are nearly extinct by now on
the smaller islands owing to the ruthless proceedings
of the Malay, Papuan, and half-caste hunters. The
females of some species, it must be remembered, are
beautiful enough in plumage to be shot for the feather

trade ; this is also the case with the young males.
It is possible, also, that most of the members of this

group are monogamous, or that, like the peacocks
and other extravagantly beautiful birds, only the
quite aditlt males are fit for breeding. However it

may be, all trustworthy authorities are agreed that
the numbers of the paradise birds throughout Dutch
Papuasia have very greatly diminished during the last

thirty years, and that species common in Wallace's
day are now extinct in this or that island or forest

area.

The Government of the Dutch Indies has set on
foot no cflRcient measures of protection—so far as I

know, no measures at all, other than the issuing of

licences to kill. I visited Holland two years ago to

inquire into this matter, and was truly surprised to

find the utter indifference with which it was regarded,
even by Dutch zoologists ; and Holland has produced
some very great zoologists within the last fifty years.

I deplore this mental' lacuna which is, I fear, to be
met with also among British biologists. But I am
convinced it will disappear with' the general spread of

enlightenment. The same Dutchmen and Englishmen
are exceedingly keen about the preservation of Dutch
and British wild birds; they are simply thoughtless as

to the rest of the world, forgetting that the new gene-
ration of dwellers in the British and Dutch Empires
may daily curse the memories of the rulers of to-day
who permitted a marvellous fauna of beautiful,

wonderful, and harmless creatures to be extirpated

solely for the gratification of the blood-lust among
our sportsmen or the furnishing of wares for sale to

silly women and magpie men.
A correspondent of The Times wrote the other day

asking that the rose-ringed parrakeets of India might
be handed over for destruction to the plumage trade.

He must have been a person without a sense of beauty
and colour-blind; for if there is, or was, one feature

more than another that was lovely in Indian land-

scapes and old Indian towns it was the flocks of these

grass-green, rose-tinted, or blossom-headed parra-
keets. " But they ravage the natives' crops," he
wrote. Well, I know India pretty well, and at one
time spoke Hindustani sufficiently to converse with
native landowners and peasants. I have never heard
one such person complain seriously of the damage or

loss done by these fluttering morsels of loveliness; but
I have noted—as Rudyard Kipling and his father have
noted—the many pet names in the vernacular for the

parrakeets of India, and the native appreciation of

their beauty. This is purely a native and a local

affair. If the native of India wishes to thin out the

parrakeets or other seed- or fruit-eating birds, let him
do so ; but do not permit it to be done for the in-

famously inadequate purpose of decorating English-
women's hats.

I remember in 1805 some British officers in north-
west India decided that so many wild peacocks (they

were semi-tame) must be "a dam' nuisance" to the
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native agriculturists and started out to organise a

battue. But the battue was the other way about.

The natives of the district, losing all restraint at the

idea of their beautiful peacocks being slain to please

the Sahib-log and the Gora-log, turned out with long

sticks and Uioroughly whacked the shooting-party.

This episode was one of the many signs of unrest

in India which characterised the year 1895. In this

instance, if not in the others (for in most cases it

was excellent measures of sanitation which provoked

ignorant wrath), I thoroughly sympathised with the

natives.

Mr. Joseph refers to paradise-bird skins worth in

the trade 40/. or more, and states that these are

eagerly sought after for scientific purposes. What
nonsense!—unless he refers to pseudo-science. The
true scientific ornithologist has by now in the collec-

tions of Britain, Italy, Germany, Holland, and France

all the material he can possibly want for the external

description of paradise birds. If he desires anything

else it is in the way of the bodies of these birds. But

even their myology, osteology, intestines—all their

anatomy—are'bv now completely understood. We
have, however, to learn much more about their life

habits, their eggs, nests, and food. Material in such

a quest, can only be gathered by a trained scientific

observer, such as from time to time is sent out by a

learned society or a patron of learning. Scientific

men would not go to the plumage-trading firms for

such information, for they would not get it, or it

would be quite untrustworthy. These firms buy their

skins at second-hand, third-hand, fourth-hand, and

their ignorance on the subject of ornithology is simply

colossal.

I want to narrow the discussion to these unanswer-

able points. What are the legitimate uses of the

skins or plumes of wild birds (excepting such as are

carefully protected from diminution by rigid super-

vision and close times for breeding) in a civilised

community—a community civilised enough to appre-

ciate the economic uses of birds and the extreme

beauty of birds in a landscape? Do the bodies of the

birds 'I would desire to protect from the plumage-

hunter serve as important articles of palatable food?

No ; except it be in a few instances, so few that they

are of no importance in the argument. Do they serve

to keep women, especially poor v,'omen, warm? No;
quite useless for that purpose. Admitting that feathers

and plumes do add to the beauty of a woman's
costume, are we sufliciently supplied with such by

using what we get from birds bred for the purpose

or bred or protected for our food supply ? Ves. From
a hundred species and varieties. In all these circum-

stances a woman who wants to wear a humming-bird

or a parrot's wing or a bird of paradise or egret

plume must be depraved, and should not be pandered

to and the trade which would live by ministering to

such tastes should be closed down without com-

punction. H. H. Johnston.

A Palaeobotanical Institute at the Royal Botanic

Gardens, Kew.

More than tv,o years ago there appeared an article

in The Times (August 24, 1911) the title of which was
"A Neglected Science: Fossil Botany and Mining."

The chief contents of this article can be summed up

as an appeal for the recognition of palteobotany, and

was indeed thus named in Nature of August 31, of

the same vear. The author of the article in The
Times criticises "the official neglect of paleobotany in

this country." It is admitted that the leadership of

some branches of paUeobotany is found in Britain,

but this is stated to be wholfv due to the zeal and.
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interest of some private gentlemen and to some pro-
fessors of modern botany who "spend their whole
leisure from their professional duties in the arduous
labour of palseobotanical research."
But ' there is no professorship of palaeobotany at

any of our universities or colleges. There is no lec-
tureship or readership in palaeobotany at any of our
universities or colleges; and Cambridge alone has a
demonstratorship, which is so ill-paid that it might be
thought libellous to state the official salary attached.
There is no post of palaeobotanist to our Survey. . .

There is no post of palaeobotanist at our great national
Natural History Museum."

.-\fter having shown what has been done for paljeo-
botany at Berlin, Stockholm, and Washington (U.S.
Geological Survey), and after having developed the
reasons—scientific and economic—why palaeobotany
should receive official support in Britain also, the
author asks: "What should be done?" and supplies
the following answer ;

—

" Much in the future. For the present what is
urgently needed are professorships and lectureships at
one or two of the universities—a professorship, for
instance, in London, which would reach the geological
students who go out from the School of Mines to all
parts of the world. Then two posts at least should
be established at the British Museum of Natural
History : one for a palaeobotanist of standing and
repute who has travelled, who with a wide knowledge
of the subject could fitiv represent the science, and
who, keeping abreast of the subject, could direct the
work of a junior, and ultimately of several juniors.
In our museum at present there are manv specialists
on animal fossils, and an important department of
animal palaeontology, while the palaobotanical depart-
ment does not e.xist, and though there is a valuable
collection of fossil plants the authorities only get in
outside specialists from time to time to write mono-
graphs on them.
"What is ultimately wanted for the science is a

properly equipped institute of palaeobotany, which
should represent all its sides—with a well-arranged
museum, an academic and also economic side to'its
activities. The immediate need for the foundation of
some posts in palaeobotanv should give trustees and
governors food for thought, and might give some
millionaire, anxious to be of service to his day and
generation, an opportunity to do a unique and service-
able deed in endowing this neglected but important
science.

The same appeal for the recognition of paleobotany
as in the article referred to has recently been taken
up again by Dr. Marie C. Slopes, in a lecture de-
livered at University College (University of London),
on October 17, and published in an abridged form in
N.wuRE of November 20, 1913. To the question what
the palaeobotanist in the future will demand the fol-
lowing answer is given :—" That in at least one insti-
tution in each civilised country there shall be a recog-
nition of his science and adequate accommodation for
it." after which the plan and details for such an
institution, according to the opinion of Dr. Stopes, are
fully developed for which the number of this journal
cited should be consulted.

It is earnestly to be hoped that this proposition will
be realised, and at the same time realised
in the right way. As keeper of the palseo-
botanical department of the State Museum of Natural
History (Naturhistoriska Riksmuseum) at Stockholm,
which was specially mentioned in the article referred
to, I may be permitted to express my opinion regard-

• ing the proposed palasobotanical institution. I have,
it is true, no idea of the present position of the ques-
tion here discussed, nor if there is any possibility of
the realisation of the plan proposed below. But I
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hope that my British fellow-workers will not consider
my suggestion as an intrusion, since thev are probably
aware of my deep interest in British palaeobotany, by
which I have profited so much myself during repeated
visits to Britain.

I quite agree with Dr. Stopes that the establish-
mont of a properly equipped British institute of paleo-
botany is a most urgent need, which ought not to be
postponed. But in order to give such an institute an
opportunity for working under the best conditions
possible, I consider it almost necessary that it should
b; established in connection with the Royal Botanic
Gardens, Kew. The reason for such a connection is
simply this : that the scientific study of palceobotany
signifies a constant and repeated comparison of the
fossil plants with the recent ones. For the botanical
determination of Palaozoic and Mesozoic plants the
palaeobotanist must compare the recent Pteridophytes
and Gymnosperms, especially the tropical ones; and
there exists no better opportunity than in the Kew
Gardens, where the hothouses, temperate houses,
museums, and herbaria offer the most excellent and
complete materials possible for such work. The same
holds true for the determination of dicotyledonous
leaves of the Cretaceous and Tertiary. The deter-
mination of those leaves is a most difficult task, for
which an extensive and repeated comparison with the
leaves of trees and shrubs of the arboretums and gar-
dens, of the temperate houses and hothouses, and,
ultimately, of the herbaria is necessary. There is no
other place in the United Kingdom which offers such
excellent opportunities for this work as the Kew
Gardens; and the same holds true for the determina-
tion of leaves, fruits, and seeds from the Quaternary
also. It therefore seems evident that the Kew Gardens
are the right place for the establishment of a palseo-
botanical institute, the headquarters for the British
palaeobotany of the future. t\. G. N.athorst.
Stockholm, December 12, 1913.

Electrodeless Spectra of Hydrogen.
While making experiments on the apparent pro-

duction of neon and helium during electric discharges,
I have noticed an effect which may be of interest to
spectroscopists. A powerful loscillatory discharge is
produced in eight or nine coHs of wire from two
Leyden jars, with a spark-gap of about 2 in. in
parallel, connected to a large coi! which is run from
the main supply. Set in the coils of wire is a glass
bulb of about 300 c.c. capacity provided below with a
small bulb containing cocoanut charcoal, and con-
nected by a side-tube and tap with a mercury pump.
After evacuating, heating, and "washing out," the
bulb with hydrogen, when pure hydrogen is admitted
at a fairly low pressure and the discharge is passed,
the glow is bluish in colour, and shows both hydrogen
and mercury .spectra ; but if the charcoal bulb be cooled
in liquid air so that mercury vapour and any other
impurities are completely removed, the glow is of a
brilliant rose colour, and shows only hydrogen lines.
If the pressure is reduced, however, to a value some-
where below I mm., there appears in the middle of the
rose ring a fairly bright blue zone; and whereas the
former shows both the simple and complex spectra of
hydrogen, the blue zone shows nothing but the
elementary line spectrum; and, moreover, the blue
line A486i is more intense than the red line. Further
reduction of pressure causes the obliteration of the
blue zone by the spreading inwards of the rose ring.
As I have not found any mention of this isolation of

the primary spectrum, with weakening of the a linem pure dry hydrogen, the fact is possibly worth
recording. Irvine Masson.

University College, London, December 11
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BIRDS, GAME, AND TREES.'^

MR. KItARTON'S books on British birds (i)

are so well, and deservedly, known, that

the new edition of his work entitled " British Birds'

Nests " calls for only a brief notice. The original

edition first saw the light in the autumn of 1895,

and was the first book of its kind to be illustrated

throughout by means of photographs taken direct

from nature, and was declared by

the late Dr. Bowdler Sharpe to

" mark a new era in natural

history." This was followed in

1891 by another volume, entitled,

" Our Rarer British Breeding
Birds." The present revised and

enlarged edition of the first work
contains the best of the pictures

that appeared in the pages of the

second, together with numerous
photographs secured during the

intervening years. To gi^e an

idea of the time and labour ex-

pended in gathering materials for

this book, it may be mentioned
that Mr. Richard Kearton, with
his brother, Mr. Cherry Kearton,

to whom, we understand, most
of the photography is entrusted,

have travelled more than thirty

thousand miles and exposed more
than ten thousand plates to

secure the necessary illustrations

of nesting sites and birds. In

addition to the photographs, the

book is illustrated with fifteen

coloured plates of eggs.
Within the last ten years or so,

the question of the preservation

of wild animals from extermina-
tion at the hands of sportsmen
and traders, who serve the fur

and feather markets of the world,

has pushed itself insistently to the

front, and Dr. Hornaday's power-
fully worded appeal (2) for the

instant passing of legislative

measures to arrest the imminent
extinction which threatens some
of our finest mammals and most
beautiful birds—an appeal backed
by incontrovertible statistics—is

addressed to the sportsmen and
governing bodies of every civil-

ised state in the world. Much has
been attempted already in this

direction both in America, Africa, and Australia
;

but Dr. Hornaday's investigation of the question
1 (i) " liritHh Bird-,' Nests : How, Where, and When to Find and

Identify Them." By Richard Kearton. Illustrated from Photographs by
Cherry and Richard Kearton. Pp. xii+ 5zo-i-plates. Revised and Enlarged
Edition. (London : Casstll and Co., Ltd., 1913-) Price 14.1. net.

(2) 'Our Vanishing Wild Life: Its Extermination and Preservation."
By Dr. W. T. Hornadav. Pp. xvi+411. (New York : Charles Scribner's
Sons, igis.y Price 1.50 dollars.

U) " Trees in Winter : Their Study, Planting. C.ire and Identificltion."

By'Dr. M. F. Blakeslee and Or. C. IJ. Jarvis. Pp. 446. (New York : The
npany ; London; Macmillan and Co., Ltd.. ion.) Price

SO far as Canada and the United States are con-

cerned has revealed "a mass of evidence proving

that . . . the existing legal System for the pre-

servation of wild life is fatally defective," and

that those who imagine the protective measures

to be effectively operative are living in a fool's

paradise. In a great measure this is due to the

circumstance that fully 90 per cent, of the protec-

tive laws have been practically dictated by the

An osprey and its eyri From " British Birds' Ne

. 6rf^

killers of the game, with the result that in all

but a few instances "open seasons" for slaughter

have been carefully provided for so long as any

game remains to be killed. According to Dr.

Hornaday, whose authority in such a matter no
one will be prepared to dispute, the point has now
been reached where a choice has to be made,
between the enforcement of long closed seasons

and a gameless continent

!
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The first part of the book tells the pathetic

tale ul the causes and factors of extermination,
mainly of birds and mammals, in process all over
the world, from the song-birds of Europe and
the Southern States of America, to the pheasants
of the east and the big game of Africa. In the
second part he deals with the economic and other
reasons for the preservation of species, with the
laws that should be passed to achieve that end,
with game reserves, &c. The book is well illus-

trated with figures of many of the interesting

species threatened with extermination, and with
maps showing their past and present distri-

bution.

"Trees in Winter" (3J is essentially a work on
arboriculture. By the term winter the authors
mean that period when the tree is in its resting con-
dition, a period which may be considered to^

extend from the shedding of the leaves in the fall

to the bursting of fhe buds in the spring,

which varies for different trees in different locali-

ties. In the north-eastern United States, for in-

stance, it may begin as early as the latter part
of September, and ir.ay extend even into the

middle of May.
The subject-matter is divided into two parts.

Part i. deals with the buying, planting, and
care of trees mainly during their dormant con-

dition, but it also contains much valuable informa-

tion, and many important hints on spraying and
the treatment of fungus growths and insect pests

during the growing season. It was written

primarily for the use of those who possess trees

of their own in gardens or parks, and not for a

municipal tree-planting commission. Neverthe-
less, it will be of inestimable service to those
responsible for the well-being and upkeep of trees

'

in the streets and public squares within city pre-

cincts. This part was specially written at the

request of the publishers as an economically useful

addition to part ii., the material of which first

appeared in pamphlet form as a bulletin of the

Storrs Agricultural Experiment Station, and
proved in such demand, especially for use in

schools, that it seemed desirable to issue it in book
form, and thus render it more widely available

than would be the case if its circulation were

^ restricted to the limitation of a State publication.

This part deals with the identification of trees.

V It leads off with an analytical key to the genera
and species ; and this is followed by detailed

•descriptions of the species, systematically

arranged, every species being illustrated by photo-

graphs showing its mode of growth, its twigs,

fruit, and other structural details.

.Vlthough the trivial names employed are not

always the same as those used in England—what
we commonly know as the plane tree, for in-

stance, is called the sycamore—this fact will in

no way detract from the value of the book to

arboriculturists in this country, because the admir-
able descriptions and pictures make confusion of
the species impossible.

R. I. P.
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THE MINERAL RESOURCES OF THE
UNITED STATES.^

"T*HE record of the annual mineral production
->- of the United States has now increased in

size until it occupies two large volumes of 2242
pages in all. These form a storehouse of informa-
tion concerning a number of matters connected
directly or indirectly with the mineral industry of
.Vmerica, whilst statistics of, and information
about, the production of minerals in other parts
of the world are given for the purpose of com-
parison. The methods are the same as those
employed in previous years, one of the two
volumes being devoted to the metalliferous
minerals and the other to the non-metals. From
the economic point of view the latter are the
more important, the value of the coal production
of the United States being nearly one-third of the
total value of the whole of the mineral products,
this latter amounting to the huge sum of
close upon 400,000,000/. As the population of
the United States is just about 92 millions, the
annual mineral production amounts to well over
4/. per head of the population.
The above total shows a small decrease, equal

to 2-65 per cent., on the value of the production
in 1910, in which latter year the record value
attained in 1907 had again been nearly reached.
Practically the whole of the above drop was due
to a decline in the ^•alue of the pig-iron production,
the statistics for the metalliferous minerals being
based, as in previous years, upon the metals pro-
duced from the ores, and not upon the ores them-
selves. The production of pig-iron in 191 1 was
-3.649,547 tons, as against 27,303,567 tons in

1910, a decrease of 13-3 per cent., whilst the out-
put of iron-ore declined simultaneously from
.^i'i55>437 tons to 40,989,808 tons, equal to a
decrease of 23-4 per cent. The only cause that
can be assigned for this decrease was over-pro-
duction in 1910, which necessarily caused a de-
creased demand in 191 1. It is quite certain that
this decrease was in no way due to natural causes,
the capacity of the mines to produce the requisite
supply of iron-ore being in no way diminished.
The output of gold was practically unchanged,

whilst that of silver showed a moderate increase;
in the same way there was but little difference
in the copper production, whilst in the production
of lead and zinc increases were shown, though in
no case of any great importance.
The coal output in igii was but little less than

in 1910, namely, just over 496 millions of tons,
as against about 501^ millions of tons in 1910.
In 191 1 the production of petroleum, on the other
hand, showed an increase, namely, 220I millions,
as against 209^ millions of barrels.

In a similar way fluctuations, though not to
any marked extent, occur in the less important
mineral products, but the net result left by the
perusal of these statistics is the distinct impression

1 "The Mineral Resources of the Unit-d Slates, Calendar Year loii
Part . Metals. Pp. ,o,3. Part ii. Non-.netaU. Pp. ijj4+mapf.
fWa<hington

: United Stales Geolo;jical Survey, Government Printing
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that the mineral industry of the United States
is in a sound and flourishing condition, and that
the vast mineral resources of that great country-

are being steadily and profitably developed.
As to the volumes in which the results of these

operations are chronicled, it is impossible to do
more than express admiration for the care and
attention bestowed upon them, and we can only
wish that we had in this country a department
capable of doing anything like similar justice to

our own British mineral industry. H. L.

S'

SIR TREVOR LAWRENCE, BART.
^IR TREVOR LAWRENCE, late President of

the Royal Horticultural Society, and some-
time Treasurer of St. Bartholomew's Hospital,
died at his seat at Burford, Dorking, in his
eighty-second year, on Monday night, December
22. Born on December 30, 1831, Sir Trevor was
educated at Winchester, and afterwards at St.

Bartholomew's Hospital, where his father was
one of the staff and one of the teachers. After
qualifying as a medical man, Trevor Lawrence
joined the Indian Medical Service in 1S53, seeing
much active service during the Mutiny. '

In 1863
he retired from India, and in 186- succeeded his
f.'ither as second baronet. In 1869 he married
Elizabeth, daughter of the late Mr. J. Matthew,
of Burford, Dorking. PVom 1875 t'll '892 he sat
in Parliament.

.\hvays interested in plants, Trevor Lawrence
became during his Indian service a keen and suc-
cessful gardener. This taste and talent he exer-
cised and developed on his return to England, and
although he was doubtless best known in

gardening circles as an orchid grower, there was
no particular branch of horticulture in which he
was not keenly interested and in which he was
not highly successful. Even in that especial
branch of the craft in which he was deservedly
famous—the cultivation of orchids—his innate
love of plants for their own sake, which he appears
to have inherited from his mother, was verv con-
spicuous. In addition to one of the finest pri\ate
collections of showy sorts. Sir Tre\or had at
Dorking probably the largest private collection
of the less conspicuous, but very often more
scientifically interesting genera and species from
both hemispheres.

There was therefore evervthing that was appro-
priate in the election of Sir Trevor, in 1885, to
the presidentship of the Royal Horticultural
.Society. But on -Sir Trevor's part there was also
a strong strain of chivalry and gallantry in his

acceptance of this, at th;it time, thankless post.
The Society was at a miserably low ebb, with an
inadequate membership and still nT^re inadequate
finances. .Supported in the struggle which ensued
by a number of far-seeing and courageous
colleagues, both against adverse external circum-
stances and against opposition from within
the Society, the difficulties were overcome,
and the assured financial position in which the
Royal Horticultural Society stands to-day
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has been largely due to the steadfastness of
purpose, tact and wisdom of Sir Trevor Lawrence
during the presidentship of twenty-eight years,
which ended with his retirement from that position
on April i last.

Almost as great as the services he was able to

render to gardening were those which Sir Trevor
rendered to his own old hospital, the treasurer-
ship of which he was invited to undertake when
he retired from Parliament. This post he held
during twelve years of financial and other diffi-

culties. The qualities which had stood him in

such good stead in the Royal Horticultural Society
enabled him here again to inaugurate much that

was useful in the matter of extending the scienti-

fic equipment of the hospital, of securing for the
staff some share in its management, and of

establishing a sounder administrative policy with
regard to its property. As a member of the

council of King Edward's Hospital Fund, Sir

Trevor was able to do much for the cause of

hospitals general!}'.

A well-known and skilled collector of Chinese
and European porcelain and the possessor of one
of the finest collections of Japanese lacquer in

Britain, Sir Trevor placed students of the latter

under much obligation by printing for private

circulation in 1895 a finely illustrated catalogue of

his collection. A host of exquisite courtesy, and
a counseller of great sagacity. Sir Trevor's death
will be greatly mourned by a wide circle of

friends.

.4 NEJV BRITISH ANTARCTIC
EXPEDITION.

THE science of geography will enlarge its

bounds if the expedition to the South Pole,

planned by Sir Ernest Shackleton, ends success-

fully. A start is to be made next October from
Buenos .\ires, and the plan proposed is to cross

the south polar continent from the Weddell Sea,
on the .Atlantic side, to the Ross Sea, touching
at the South Pole en route—a distance of some
1700 miles. .Mtogether the party will number
forty-two, twelve being actual explorers, and the

remainder the crews of the two ships that are

to support the venture, one on each side of the

.Antarctic continent. Of the explorers, six expect
to cover the whole ground from the point of

landing on the \\'eddell Sea to the point of em-
barkation on the Ross Sea. The other six will

be divided into two groups : one, composed of a
biologist, a geologist, and a physicist, will prob-
ably remain at an experimental station on the

Weddell Sea side ; the other party of three will be
told off to explore the land to the east, which is

at present entirely unknown. These two wings
of the expedition will eventually be taken back
to South America, while the party which will

accompany Sir Ernest across the continent is to

be met at the Ross Sea base by the second ship

from New Zealand, whither it will take them.
For the outward journey the Aurora has been

chosen. Both this and the sister vessel will depend
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lor liiel on oil, and not on coal. The advantage
of this arrang-ement of being free from ballast

need scarcely be expatiated upon ; when the oil

is used up, water can be pumped into its place.

Both ships will also be fitted with cages and
tanks for bringing home live seals and penguins.
Moreover, the Aurora will have a gyroscopic
compass, which will therefore not be affected by
magnetism in the ship. The expedition will be
fitted with a wireless installation—one of about
500 miles' radius. But more useful still, two
sledges driven by aeroplane propellers, with aero-
plane engines, and an aeroplane with clipped wings
to glide over the ice, are being taken. The team
of trained dogs numbers 200. The expedition
will be equipped for two years, and is to be
known as "The Imperial .'Vntarctic Expedition."
The minimum cost is 50,000/., and this amount
has been provided by the generosity of a friend.

In order to equip the expedition with full effici-

ency, however, 60,000/. or 70,000/. would be re-

quired. No public appeal is to be made for

subscriptions to make up the additional amount,
but contributions for this purpose will be welcomed
and will be of service.

The following statement as to scientific work
contemplated was made by Sir Ernest Shackleton
on Monday :

—

No one knows whether the great plateau dips
gradually from the pole towards the VVeddell Sea,
and no one knows whether the great Victoria chain of
mountains, which has been traced to the pole, extends
across the continent and links up with the Andes.
The solving of the problem is of intense interest to

geographers all over the world, and the discovery of
the great mountain range, which we assume is there,
will be one of the biggest geographical triumphs of
the time.

The geological results will be of the greatest interest
to the scientific world. The expedition will at its

winter quarters make geological collections, also
typical rocks will be taken on the journey if we come
across e.\poscd rocks when crossing the mountain
ranges. One ship will land parties for the purpose
of making geological collections on the west side of
the W'eddell Sea, and the ship will at the same time
trace, if possible, the continuation of Graham Land
southwards.
The expedition will take continuous magnetic ob-

servations from the Weddell Sea right across the
pole, and the route followed will lead towards the
magnetic pole and make an ideal method of deter-
mining the general dip of the magnetic needle. This
magnetic work has a direct bearing on economic
conditions, in that an absolutely true knowledge of
magnetic conditions is of use to ships in navigable
waters. I also propose to set up a magnetic observa-
tory at winter quarters and take continuous magnetic
observations throughout the winter. On my last
expedition we could only take field magnetic observa-
tions, as, owing to lack of money in the first place, I

could not afford to provide a large magnetic equip-
ment, though wc did important work, as one of the
parties reached for the first time the south magnetic
pole.

The meteorological conditions w-ould be carefully
studied, and would help to elucidate some of the
peculiar problems of weather that at present are only
dirnly recognised as existing. Continuous meteoro-
logical observations, both at winter quarters and on
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the journey across, are of extreme importance, and
the results can be correlated with the observations of
the last three expeditions in the .\ntarctic.

Biological work will be thoroughly carried on, and
the distribution of fauna and plant life will be studied.
Both ships will be equipped for dredging and sound-
ing.

.All branches of science will be most carefullv
attended to, and the net result scientifically ought to
be a large increase to human knowledge, but, first

and foremost, the crossing of the polar continent will
be the main object of the expedition.

NOTES.
The .\cademy of Sciences of Bologna has elected

Prof. Silvanus P. Thompson as a corresponding mem-
ber in the class of physical science.

.At the last meeting of the .Academy of Sciences in

St. Petersburg Sir William Ramsay was unanimouslv
elected an honorary member of the academv ; he was
previously a corresponding member.

Sir Howard Grl'bb, F.R.S., has been appointed
scientific adviser to the Commissioners of Irish Lights,
in succession to the late Sir Robert Ball, who held
the position for the past twenty years.

Ix a tlight from the naval aerodrome at Frejus,
France, on December 27, M. Legagneux, succeeded
in reaching a height of 20,300 ft., which is the
greatest altitude yet attained with an aeroplane.

The next grants from the Elizabeth Thompson
Science Fund will be made in February, 1914. .Appli-

cations should be sent to the secretary, Dr. Charles S.

Minot, Harvard .Medical School, Boston, Mass.,
before Februarv i.

We regret to see the announcement of the death,
on December 26, at fifty-three years of age, of Mr. W.
Popplewell Bloxam, formerly professor of chemistry
in Presidency College, Madras, and the author of a
number of reports and papers on the production and
chemistry of indigo.

Mr. W. Lawrence Balls, botanist to the Egyptian
Government, Department of Agriculture, has just left

the service of the Government, his agreed term of
years having expired, and is returning to Cambridge
to work up unpublished data on cotton accumulated
since his appointment to the staff of the Khediviai
.Agricultural Society as cryptogamic botanist in 1904,
and in the post he has now vacated.

Men- who have been trained at the Royal Botanic
Gardens, Kew, occupy posts in botanic gardens in
most parts of the world. The following new appoint-
ments of members of the gardening staff at Kew are
announced in the Kew Bulletin :—Mr. G. S. Crouch,
to be assistant director of horticulture in the Egyptian
Department of Agriculture ; Mr. T. H. Parsons, to be
curator of the Royal Botanic Gardens, Peradeniya,
Ceylon, in succession to Mr. H. F. Macmillan, who
has been appointed superintendent of horticulture in
the department of agriculture, Ceylon; Mr. C. E. F.
.Allen, to be curator of the Botanic Garden, Port
Darwin, Northern Territory, South .\ustralia, in suc-
cession to Mr. N. Holtze, deceased.
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Pro;-. E. H. TirniENicR asksi u-; to announce that

a prize of one liundred dollars is offered for the best

paper on th.' availability of Pearsons formulae for

psvchophvsics. The rules for the solution of this

problem have been formulated in senpral terms by Dr.

W. Brown. It is now required (i) to make their

formulation specific; arid- (2) to show how they work

out in actual practice. This means that the writer

must show the steps to be taken, in the treatment

of a complete set of dota, for attainment in every case

of a definite result. The calculations should be

arrang^ed with a view to practical application—i.e. so

that the amount of computation is reduced to a mini-

mum. Papers in competition for this prize will be

received not later than December 31, 1914, by Prof.

E. B. Titchener, Cornell Heights, Ithaca, N.Y.,

U.S.A. .Such papers are to be marked only with a

motto, and are to be accompanied by a sealed enve-

lope, marked with the same motto, and containing

the name and address of the writer. The prize will

be awarded by a committee consisting of Profs. Wil-

liam Brown, E. B. Titchener, and F. M. Urban.

Tm-; use of distributed inductance in telephone

cables which was advocated many years ago by Mr.

Oliver Heaviside, and was put into practice more

recently by Pupin, has not only resulted in great

economies in copper on long-distance telephone lines,

but also has enabled submarine telephone cables to

be brought into use for far greater distances than

formerly. The most recent achievement in this direc-

tion is the laying last month of a cable sixty-four

nautical miles in length between Nevin, in Carnarvon-

shire, and Howth, about eight miles from Dublin.

Hitherto telephony between England and Ireland has

been carried on through a cable twenty-four nautical

miles in length between Port Mora (near Portpatrick)

and Donaghadee, in connection with long land lines

on both sides of the Channel. The new cable, which

was manufactured bv Siemens Bros, and Co., has four

conductors weighing 160 lb. per nautical mile, and

insulated with a special gutta-percha with a low leak-

ance, weighing only 150 lb. per nautical mile. At

distances of one nautical mile apart, induct-

ance coils are inserted in each of the four cores.

These are long narrow double-wound coils, each with

an inductance of about 100 millihenrys. Their con-

struction is such that they are enclosed in the gutta-

percha covering in the same way as the cable itself,

and the armouring is carried right over them.

In the South American Supplement of The Times

for December 30, attention is again directed to the

possible effects of earthquakes on the Panama Canal.

While retracing much of the ground covered in our

former Notes on the subject, Prof. J. Stuart refers

to several points that are worthy of consideration.

The general belief as to the safety of the massive

concrete walls of the locks is based on the assumption

that the locks have been laid upon solid rock. This

is the case with the locks at Pedro Miguel and Mira-

flores, but those at Gatun are founded on beds of

argillaceous sandstones, which were first described as

indurated clays; Prof. Stuart points out that the

fears as to the Gatun dam being opened by fissures
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are probably groundless, for the .San Leandro dam
which stores the water supply of Oakland was un-

injured by the San Francisco ear^iquake. He refers

in conclusion to the possible effects of the excavations.

More than 200 million cubic yards of material have

been removed from the various cuttings and deposited

on the dams and elsewhere, and he suggests that this

redistribution of stresses in the earth's crust might

facilitate the occurrence of earthquakes.

The English Forestry Association, of which Lord
Clinton is president, and Mr. M. C. Duchesne (Farn-

ham Common, .Slough, Bucks) secretary, proposes to

hold a forest exhibition it)j|jjjOndon in 1914. The
object of the exhibition is to encourage English

timber industries. Commercially the private forest

owner cannot usually hope to obtain the rate of in-

terest he looks for, on anything but short-rotation

copse, and it is exactly underwood that has fallen so

disastrously in price. The English F~orestry As.socia-

tion has strong hopes of reviving the failing industry

in wooden barrel hoops. It seems possible also to

get back to better prices for firewood. By burning
firewood in a properly constructed stove a heating

power can be obtained equal to that of coal in the

ordinary domestic fireplace—an open stove with the

fire showing, and a healthy mixture of both radiant

and convection heat. ff such stoves came
into use there would be a better demand
for firewood. But the experience of other

countries shows that it is the working with a large

scheme of State forestry that is the saving feature

of private forestry, and the forestry e.xhibition w-ould

help to direct attention to the fact that the Develop-

ment Commission, after three and a half years, has

failed to carry out its Act and initiate State forestry

in Britain, while the slow progress in Ireland is

exciting adverse comment.

M.AJOR H. G. JoLY DE Lotuinu-;re has contributed

to The Quarterly Review for October a valuable and
timely article on the position of forestry in England
and abroad, in which he reviews the principal timber

resources of the world, and the steps that have been

taken in England and elsewhere to provide for the

future. As he points out, experts in every country

are agreed that the world's supply of timber is rapidly

diminishing, and that unless vigorous steps are taken

in the afforestation of suitable waste lands a shortage

of material must be experienced long before the close

of the present century. The author indicates in a

general way the lines on which the work of afforest-

ing the sixteen million acres of mountainous and heath

land in this country should be proceeded with, and
urges the necessity for immediate action.

The trustees of the British Museum have acquired

recently" a unique gold coin of extraordinary interest.

It is the only known example of the gold coinage of

the .-Vnglo-Saxon King Offa (a.u. 757-96); and its

value lies in the fact that, though struck by a

Christian King, it bears a Mohammedan inscription in

Arabic. Offa agreed to pay a tribute in gold of

Peter's Pence, and he probably used the predominat-

ing gold currency of his day as the best model for his

purpose, adding the inscription "Offa rex" to that
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iilready existing on an Arabic dinar which was coined

;ibout twenty years before his time.

The volume of the Transactions of the Bristol and

( .louccstcrshire Arch;eoloi,ncal Society for 1912 is

ih voted to a descriptive catalogue of the printed maps
<if tJloucestcrshire, 1577-1911, by Mr. T. Chubb, of

the Map Room, British Museum. The series begins

with the map dated 1577 in Christopher Saxton's

"Atlas of England and Wales," published in 1579,

and is followed by that by Peter Keer, in his collec-

linn of twenty-eight maps of his "Counties of Eng-
land and Wales," 1599. Thence the series of maps
air continuous down to the present day. Among
n cent catalogues of county maps those by Sir H. G.

I'ordham for Hertfordshire, Mr. W. Harrison for

Lancashire, and Mr. T. Chubb for Wiltshire are the

most important. Mr. Chubb's catalogue is an excel-

1' nt piece of work, and is provided with an admirable

-'lies of reproductions of the more important maps.

1 1 is to be hoped that other local archaeological

^Dcieties W'ill follow this model in cataloguing the

maps of the English counties.

TiiiT the use of coloured photography will prove

to be an important addition to the resources of the

uithropologist is clearly proved by the admirable

1 ies of photographs of the pagan races of the Philip-

I'uie Islands, illustrating a paper on these people by

Mr. Dean C. Worcester, in the November issue of

l']\c National Geographic Magazine. He gives a

u--cful account of the relations between the American

authorities and these primitive tribes, and of the

.iillempts which arc being made to bring them within

the pale of civilisation by roads, schools, police, and
the regulation of trade. The danger is that the pro-

cess of reclamation may prove too effective, and that

,as they become civilised they will degenerate and
decay. This consideration is no doubt present in the

minds of the authorities, and they are unlikely to

press our modern civilisation on these races further

than is consistent with their preservation.

.\ REPORT of sleeping sickness in the Island of

I'lincipe, by Surgeon-Captain Bruto da Costa, has

rn translated into English by Lieut.-Col. Wyllie, and
published by Messrs. Bailliere, Tindall, and Cox. It

is believed that neither the disease nor the trans-

mitting fly, Glossina palpalis, are indigenous in the

island, but that the fly was introduced about 1825 with

cattle from the gaboon. Ato.xyl was found useless

cither as a prophylactic or as a cure of the disease ; it

was useful only as a tonic, prolonging life in animals

experimentally infected. It is claimed that a consider-

able decrease in the incidence of the disease has been

effected by measures consisting mainly of draining

swamps, felling timber, clearing the 'undergrowth,

and exterminating pigs in the regions infested by the

i«etse-f!ies. It is well known that (/. paJpalis breeds

M ar water, but the author suggests that it cannot

I so under exposure to the direct light and heat of

the sun, hence the importance of keeping the borders

<if marshes and brooks free from all vegetation or

overhanging shade. The pigs are believed to afford

the chief sustenance of the tsetse in the bush, and also

to carry the flies about from place to place.
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I.\ a memoir entitled " Botanical Features of the

.\lgerian Sahara," issued as Publication No. 178 of

the Carnegie Institution of Washington, Dr. W. A.

Cannon gives an extremely interesting account of his

observations in southern .\lgeria and the western por-

tion of the .Sahara. The chief object of his tour,

which extended over about six months, and included

a journey of about a thousand miles through (he more
arid portions of the country, was to investigate the

climatic and soil conditions of this region with special

reference to the root-habits of the more striking

species of the flora. The author's work on desert

plants in North .America enables him to draw interest-

ing compari.sons between the widely separated arid

legions of .Arizona and .Vigeria, and the concluding

portion of this valuable memoir, which is illustrated

by thirty-six fine collotype plates, gives one of the

clearest and most complete accounts of desert vegeta-

tion that has yet been published. One of the most
striking results of Dr. Cannon's investigations is his

demonstration of the fact that, contrary to what might
have been expected, the prevailing type of root in

desert plants is neither that with a deep main axis

(tap-root) nor that which spreads out horizontally near

the soil surface (as found in most Cacti), but a

generalised type which is adapted to a wider range of

conditions. The Algerian desert is more intenselv

arid than Arizona, and while fleshy plants like the

Cacti are a striking feature of the North American
deserts, such plants are entirely absent in southern

Algeria.

.\ PAPF.v by Mr. T. Thorne Baker, read

on December 10 before the Royal Society of

Arts includes an account of physiological effects

of high-frequency currents. It was stated that

the upper part of the plant is negative electric-

ally as compared with the roots, and therefore

the minute hairs on the leaves and stems would act

as collectors to collect atmospheric electricity, which
is usually positive in character. The fact that the

plant itself acts as a battery, and possesses two poles

of opposite sign,, was taken to indicate that these

feeble differences of potential are of intrinsic use in

the natural processes of the plant, and it was stated

that increase of growth can be obtained by the electric

current. Experiments w ^re described showing the

effect of electric discharge on various organisms. The
red \ariety of the American gooseberrv blight was
not killed by the discharge except where there had
been a preliminary treatment with soluble sulphide.

Cheese mites, however, were readily killed. Other re-

sults were quoted showing the effect of electric stimulus

on animal life. It was stated that chickens will grow
under such stimulus at about double the normal rate,

whilst the mortality is considerably less than usual.

Considerable care, how'ever, is necessary in adjusting

the ratio of current to voltage, the frequency of oscil-

lations, and the quantity of electricity to the dimen-
sions of the cultUi-£ house.

The report of the Behar Planters' .Association

Indigo Research Station at Sirsiah for the year

1912-13, recently received, possesses the interest of

being the last of its series. It includes a brief recapi-
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tulation by Mr. C. Bergtheil of the work done at this

station during recent year.-;, as well as an account
of the work of the year under review, followed by
an appendix of much interest by Mr. F. R. Parnell,

reviewing- the botanical work carried out at Sirsiah

since October, 1909, for which he has been responsible.

This work, it is explained, has been mainlv devoted

to the improvement of the plant grown, more especially

in the direction of the selection of pure lines of the

already cultivated plant possessing greater economic
value than the ordinary mixed crop. This review of

work done will repay perusal, and the reader will

recognise in it a modest record of good work faithfully

and conscientiously performed. To those, however,

who at a lime when the natural indigo industry as a

whole is being hardly pressed by the competition of the

synthetic indigo-maker, find their sympathies still

with the Behar planter, the text of this ultimate

Sirsiah report will supply food for thought that is not

altogether comforting. Of the two Indigoferas that

are mainly grown in Behar— 7. sintwirana, which
displaced /. ariiculata about a century ago, and I.

ariecta, the introduction of which is a matter of only

a dozen years ago—a rather disquieting account is

given. As to the former, there is a record of miser-

able crops traceable, Mr. Bergtheil believes (p. 6), to

the sowing of inferior seed ; as to the latter there is

a disheartening history by Mr. Parnell (p. 24) of

"disease," which, so far, it has not been possible to

attribute to fungal, insect, or bacterial attack, or to

explain as the result of defective culture.

In the Journal of the Franklin Institute (October,

Xo. 4) appears an important paper by Mr. Frank K.

Cameron, of the Bureau of Soils, U.S. Department of

.Agriculture, on kelp and other sources of potash.

After briefly reviewing the fertiliser problems of the

United States, Mr. Cameron gives an account, illus-

trated by many photographs, of the movement recently

started to utilise the giant "kelps" of the Pacific

coast as a source of potash, which promises to develop

into a very large and important industry. These

giant kelps occur in numerous beds "or groves, often

of a vast extent, and are characterised by an excep-

tionally high content of potassium, five times on the

average that of the better-known .Atlantic algae.

They are said to form "an ample, perennial possible

source of potash for the present needs of the United

States." Until recently the harvesting of the kelp on

a sufficiently large scale to make it a commercial pos-

sibility appeared the chief difficulty, but ingenious

mechanical harvesters have been devised to overcome

this. The costs of harvesting and utilisation are gone

into in some detail, and it is pointed out that several

soundly financed companies have already started

operations on the large scale from which good results

are anticipated.

In an interesting article contributed to the Proceed-

ings of the R. Academy of Amsterdam (vol. xv.) by

Dr. C. Braak an attempt is made to show that by

means of the connection perceptible between baro-

metric pressure and rainfall in the Indian .Archipelago

it is possible to make "a long-range weather forecast

for the east monsoon in Java." With respect to
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deviations of air-pressure, the author states that Java
has a special advantage, because the variations of

climate there are determined by the variations of pres-

sure in North -Australia, the latter being characterised

by an extraordinary regularity. A barometric curve

plotted for several years for Port Darwin shows some
very regular series of waves, from which it appears

that the time which elapses from minimum to maxi-

mum is one year, from maximum to minimum two
years, the period being exactly three years. These
regular periods are particularly adapted to forecast air-

pressure a considerable time in advance. On the

principle upon which the scheme has been based it is

claimed that it would have been possible to forecast

the sign of the rainfall departure in Java for many
of the years dealt with in the investigation. Attention

is directed to the fact that in the Port Darwin curve

the epoch of the maximum and minimum seems to be

entirely controlled by the terrestrial seasons ; cosmicaf

influences, instead of causing barometric oscillations,

seem to disturb ihem (namely during the sun-spot

maximum).

The Journal of the Institution of Electrical

Engineers for December 15 contains an extremely

interesting paper by Mr. S. Evershed on the char-

acteristics of insulation resistance. Mr. Evershed, as

the result of a long course of experimental research,

has come to the conclusion that the conductance

through insulators of the "absorbent" class, such as

impregnated paper, fibre, or cloth, is entirely due to

the moisture which they contain. Curves are given

to show that the insulation resistance falls as the

voltage increases—or, as Mr. Evershed puts it, does
not follow Ohm's law. If, on the other hand, the

material is either perfectly dry or absolutely sodden
with moisture, the insulation is the same within wide
limits of potential difference. Another interesting

fact ascertained is that the conductance through an
insulator containing a certain quantity of water is

far less than the conductance through the same quan-
tity and thickness of water. To account for this, Mr.
Evershed puts forward the hypothesis, supported by
an experimental "model," that the moisture is dis-

tributed unequally in the dielectric—that there are a
number of "blind alleys," and, in fact, only a very
small proportion of the absorbed water is utilised in

forming the leakage paths. In the discussion. Prof.

.A. Schwartz suggested that the distribution of the
moisture in the dielectric followed a similar law to the

distribution of sap in plants.

" Let Us Have Our Calculus Early." Such is the
title of an article in the Bulletin of the American
Mathematical Society for October by Prof. E.' B.
Wilson, written professedly as a review of Mr. J. W.
Mercer's recent "Calculus for Beginners." Writing
of the great decline which has taken place in the
sway of mathematics over collegiate education. Prof.

Wilson points out that this has occurred at a time
when the need of mathematical knowledge in all

branches of science and technology is greater than it

ever was in the past. "One of the main troubles
with us is that we do not select the right subjects
to teach in the early collegiate years. There is x\o

sense in giving the freshman a considerable course
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in ndvanred algebra. The subject is abstract, and
deals with topics and ideas relatively unimportant for

the student. Yet advanced algebra is often taught

as a pre-requisite to calculus. It is unfortunate to

force the freshman through an extended course in

analytic geometry." This latter reference makes one

wonder what Prof. Wilson would think of our recent

epidemic of " projective geometries," good, bad, and
indifferent, which may teach pupils to copy out proofs

of stereotyped bookwork like Pascal's or Brianchon's

theorems, but will never enable them to attempt a

problem in mechanics involving a conic, cycloid, or

i-.ntcnary except by writing down the equation of the

curve and becoming involved in hopelessly intractable

liirmula? from which the answer "may be obtained"
— perhaps by the examiner, but with little credit and
no educational value to the candidate.

In connection with the recent International Con-
gress of Refrigeration held at Chicago and Washing-
ton, the Smithsonian Institution has directed atten-

tion to the first U.S. patent for the manufacture of

ice, granted on May 6. 185 1, to John Gorrie, of New
Orleans, and now on exhibition in the U.S. National

Museum. The patent fully describes the method of

compressing air to a small part of its bulk, abstracting

the heat liberated by a jet of water, allowing the air

to re-expand in an engine, whereby the expansion is

utilised and helps in the working of the condensing
pump, injecting an uncongealable liquid into the engine,

and circulating it as a medium to absorb heat from
the water being frozen, and to give it out to the

expanded air. "The employment of the engine for

the purpose of rendering the expansion of the con-

densed air gradual, in order to obtain its full re-

frigeratory effects, and, at the same time, render

available the mechanical force with which it tends to

dilate to aid in working the condensing pump, irre-

spective of the manner in w-hich the several parts

are made, arranged, and operated" is a remarkably
accurate description of the method for the time. Short
of the actual recognition of the equivalence of work
and heat, due to Mayer in 1S44, the inventor's ideas

could scared)- have been clearer. Gorrie published

in 1S44 several articles on the subject in The Com-
nicrciaJ Advertiser of Apalachicola, Fla., a re-

examination of which might be of interest from the

point of .view of the histoi-y of the dynamical theory

of heat and the law of the conservation of energy. These
papers, together with the original of the patent, have
been deposited in the U.S. National Museum.

Part vi. of vol. xxi. of the Memoirs of the Indian

Meteorological Department contains a discussion by
Dr. G. C. Simpson of the potential gradient of atmo-
spheric electricity at Simla. The data were derived

from a Benndorf electrograph between Mav, 1907,

and May, 1910, with an interruption between October
and November, 1908, when the site of the instrument
was altered. There are two tables showing respec-

tively the annual variation of the potential gradient,

and its diurnal variation for the twelve months of the

year, for four quarters and for the year as a whole.

Two plates show the results graphically. Use is made
only of the days free from large irregular disturb-
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ances, numbering altogether 440. Owing to the non-

existence of any sufficiently extensive level ground in

.Simla, it was impossible to deduce absolute values

appropriate to a site in the open. The unit employed
is tlius an arbitrary one. The most rem.irkable

feature is the frequent occurrence of negative potential

in fine weather during May and June. This Dr.
Simpson attributes to the presence of large quantities

of dust in the atmosphere during the warm, dry

weather which precedes the setting in of the monsoon.
The number of days available, especially in July and
August, is scarcely sufficient to give smooth diurnal

inequalities for the individual months of the year ;

but there are obviousty as a rule two maxima and
two minima, one pair in the forenoon, the other in

the afternoon. The morning minimum is usuallv the

principal one, especially towards mid-winter, but in

.Vpril, May, and June—especially June—the minimum
in the early afternoon is the more prominent. On
the average of the years included, February gave the

highest and June the lowest mean value of the poten-

tial.

A NEW method of preparing aqueous colloidal solu-

tions of metals is described by H. Morris-Airey and

J. H. Long in the Proceedings of the University of

Durham Scientific Society (vol. v., part ii., pp. 68 and
113), which is based on the use of high-frequency

alternating currents passing between electrodes of the

metal immersed in water. It is possible to vary the
range of frequency of the current between very wide
limits, and in this way it has been shown that the
colour supposed to be characteristic of the colloidal

solutions of metals is a result of the special conditions

of the discharge. Thus gold, tor instance, on altering

the frequency, can be made to give a red, blue, or

purple solution ; in the red solution the particles are

negatively charged, and in the blue solution positively

charged. The purple solutions contain both kinds of

particles. The red solution is converted into the blue
by the action of an electrolyte or electric field.

We learn from Engineering for December 26 that

Prof. G. Benoit and Mr. Woernle are engaged on an
investigation of the strength and durability of wire
ropes. The research, which they are conducting in

the laboratory for hoisting-machinery of the Technical
High School at Karlsruhe, will occupy them for some
time, but as the experiments are fairly conclusive

regarding the deleterious influences of twisting, the

preliminary results have been published. Twisted
ropes have been proved by these experiments to be
much less safe than the untwisted wires, even if the

wires be annealed, thus demonstrating that the twist-

ing leaves considerable strains in wire ropes, and
especially on those made of high-class steels, which
are chiefly used in mine haulage and winding. The
method of experimenting consisted in applying the
w-ires and ropes to a pulley w-hich was turned to and
fro through an angle of about 90° at the rate of

1000 turns per hour, thus bending and unbending the

wires always in the same direction. Further experi-

ments with alternating bending to different radii, &c.,

are now being mad».
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The report of the Clifton College .Scientific Society

for the year 1912-13 has been received. It contains

information of the work done durinj^ the session by

the various sections among which the work of the

society is divided. We notice among the contents an

interesting calendar of bird observations made near

Clifton, from January to July, 1913, to which a note

is appended, stating that the Royal Agricultural Show

enclosures on Clifton Downs greatly interfered willi

birds and observers during the season.

We have received from the Carnegie Institution of

Washington two volumes prepared under the auspices

of the department of historical research. One, by

Mr. David W. Parker, is a "Guide to the Materials

for United States History in Canadian Archives "

;

the other, by Prof. Herbert E. Bolton, is a similar

guide concerned with materials for the same purpose

in the principal archives of Mexico. Both volumes

belong to a series, to which we have directed attention

on previous occasions, representing a systematic en-

deavour by the department of historical research to

make more easily available for authors and students

the materials contained in foreign archives necessary

in studying the history of the United States. Volumes

have appeared already dealing with Cuba, Spain,

Great Britain, Italy, and Germany, and others con-

cerned with the archives of Paris, Switzerland, the

Netherlands, and Sweden are in course of prepara-

tion.

OUR ASTRONOMICAL COLUMN.
Comet 1913^ (Delavan).—Prof. H. Kobold com-

municates, in a Kiel Circular, No. 144, dated Decem-

ber 21, the elements and ephemeris of Delavan 's comet

(1913/), the former being based on observations made

on December 17, 18, and 19. The elements are as

follows :
—

Elements.

T = .qi4 March 2-3211 M.T. Berlin,

a = 126'- 3:: -6'

a, = 7 401
/ = 13 4'6

log y = o'o4526

Epl'.eiiieris for \2h. M.T. Berlin.

K.A. Dec'. M'g-

Dec. 31 2 54 5 ... -5 i8-4

Jan. I S3 44 • 5 4'9

53 28 ... 4 50-8

3 53 12 •• 4 361

4 S3 I •• -4 20-9 ... K.-5

A note in The Times of December 24 states that

the comet will approach the earth and sun for the

next two months, and while its brightness will be

considerablv increased, the object is not expected to

be visible 'to Ihe naked eye. Its south decimation

will be maintained until about the middle of January.

The positions of the comet are in the constellations of

Eridanus and Cetus.

An Aid to Transit Circle Observers.- Transit

observers are only too well aware of the time occupied

in reading off chronograph strips, the work involved,

even when assisted bv a writer, being equal to that

of making the observations themselves. .Any sugges-

tion of a method of reducing the labour will be wel-

comed provided it can be thoroughly relied upon.
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Prof. E. Grossmann, in .Astroiwmische Nachrichlcii.

Xo. 4701, describes a very practical arrangement which
seems very etiicient and simple. .He adopts the read-
ing apparatus constructed by Th. von Oppolzer, and
works this in conjunction with an ordinary typewriter.

.\ll the observer has to do is to place the movable
thread on the observed signal on the tape and the
press of a key is sufficient to write automatically the
scale reading underneath. In the paper Prof. Gross-
mann describes the apparatus in some detail, and
accompanies the text with two illustrations. Messrs.
Favargar and Co. in Neuchatel were entrusted with
the arranging of the complete apparatus.

Standard Wa\e-Lexgtii Determinations.—Xn. 73
of the Contributions from the Mount Wilson Solar
Observatory is devoted to the second paper by Messrs.

.St. John and L. W. Ware, entitled "Tertiary
Standards with the Plane Crating : the Testing and
.Selection of Standards." In this paper the authors
have examined the international secondary standards
from ^4282 to ^S.So6 as to their consistency among
themselves, and have determined the wave-lengths in

international units of a series of 198 lines in the arc
speclrum of iron from A4118 to A.sso6. The region
from A5371 to ^s.S"^ '-'' common to the 1912 and 1913
investigations, but an entirely new series of plates

was made for the cominon region. The Pasadena
])lates were taken with the 30-ft. spectrograph, while
the Mount \\"ilson plates were secured with the 75-ft.

Littrow spectroscope u.sed in conjunction with the

iSo-ft. tower telescope. The communication, which is

published in considerable detail, is another example of

the high accuracy attained in the Mount Wilson deter-

minations. It is interesting to note that the difference

between the heights above sea-level of Pasadena
(244 m.) and Mount Wilson (1794 m.) is responsible
for changes in relative wave-length determinations at

the two stations. Numerous important conclusions

are summed up at the end of the paper.

PRIZE AWARDS OF THE PARIS
ACADEMY OF SCIENCES FOR 1913.

Geometry.—^The Francoeur prize to .\. Claude, for

the whole of his astronomical work ; the Bordin prize

was not awarded, no memoir on the question proposed
having been received.

Mechanics.—The Montyon prize to M. Sauvage

;

the Poncelet prize to Maurice Leblanc, for his work
in mechanics.

Navigation.—The extraordinary prize for the Navy
is divided between Le Prieur (1800 francs), Geynet
(1800 francs), Violette (1800 francs), and R. E. God-
froy (600 francs); the Plumey prize to M. Risbec, for

his work on the propulsion and stability of ships.

.istronomy.—The Pierre Guzman prize is not

awarded; the Lalande orize to J. Bosler, for his

researches on the sudden variations of terrestrial mag-
netism and their connection with disturbances in the

sun ; the Valz prize to Prof. Fowler, for his researches

in spectroscopy; the G. de Pontecoulant prize to M.
Sundmann, for his researches on the problem of three

bodies.

Geography.—The Tchihatchef prize to Col. Peter
Kusmitch Kozlov, for his explorations and publica-

tions on Central .Asia ; the Gay prize to Dr. Mocquart,
for his memoirs on tropical reptiles.

Physics.—The Hebert prize to Prof. Swingedauw,
for his researches on explosive potential and electro-

technics; the Hughes prize to Jean Becquerel, for

his work in magneto-optics; the De Parville prize to

Prof. Rothe, for the whole of his researches in physics

;

the Gaston Plante prize to R. V. Picou, for his work
in the field of electrical industry; the Kastner-Boursalt
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prize to Benjamin Chauvcau, for his researches in

atmospheric electricity.

Chemistry.—The Jecker prize is divided between
Eufif. Leger (3000 francs), for his work on vegetable

alkaloids, M. Mailhe (2500 francs), for his researches

on catalytic reduction, Amand Nalcur (2500 francs), for

his work in analytical, organic, and thermochemistry,
and Fernand Bodroux (2000 francs), for work in

organic chemistry ; the Cahours prize divided between
Mme. Ramart-Lucas Paul Clausmann, and E. Chab-
lav; the Montyon prize (unhealthy trades) to MM.
D'csgrcz and Balthazard (2500 francs), for their work
relating to life in a confined atmosphere, M. Ilenriet

receiving a mention (1500 francs), for his memoir on

the impurities of Paris air; llie Berthelot pri/:c to

Ernest Fourneau, for his syntheses of stovaine, novo-

cainc, and other substances of service in therapeutics

;

the \'aillant prize was not awarded, as no memoir
was received dealing with the question proposed.
Mi)ieralogy and Geology.—The Delesso prize to

Robert Douville, for his important works relating to

certain groups of ammonites in France and South
.\merica ; the Joseph Labbe prize to M. Dussert, for

two memoirs dealing with the metalliferous deposits

of Algeria; the Victor Raulin prize to J. Blayac, for

his paper dealing with the geology of the Seybouse
and some neighbouring regions.

Botany.—The Desmazieres prize to M. Hariot, for

his work on marine flora ; the Montagne prize to M.
I Gain, naturalist on the Pourquoi-Pas?, for his memoir
f on the .Alga; of the Antarctic regions ; the de Coincy
I prize to Marcel Dubard, lor his researches on the

Sapotacea; ; the Grand prize of the physical sciences

to .Auguste Chevalier, for his geographical study of

the flora of western French .Africa ; the Thore prize

to Etienne Foe.x, for his publications on the Erysi-

bacea;; the de la Fons-Melicocq prize to Eugene
Coquide, for his study of the vegetation of the peaty
valleys of Picardy.
Rural Economy.—The Bigot de Morogues prize to

Gustave .'\ndr(5 for his work on agricultural chemistry
and the chemistry of the soil.

Zoology.—The Savigny prize to Henri Neuville, for

his work on the invertebrates of Abyssinia ; the Cuvior
prize to Charles Oberthiir for his studies in ento-
mology and comparative lepidopterology.
Medicine and Surgery.—Montyon prizes (2500

francs each), to Mme. Lina Negri Luzzani, for her
studies on the corpuscles discovered in the nervous
system of rabid animals, to L. Ambard, for his memoir
on renal secretion, and to MM. .\. Raillet, G. Moussu,
and .\. Henry, for their researches on the etiology,
prophylaxy and treatment of distomatosis in

ruminants. Mentions of 1500 francs each are accorded
to M. Marquis, for his memoir on mercuric chloride
in surgery, to M. Legrange, for his work on the treat-

ment of chronic glaucoma; and to Fernand Bezan(;on
and .S. L. de Jong, for their treatise on the examina-
tion of sputa. Citations are given to Henri Paillard,
for his works on pleurisy. Paul Hallopeau, for his
memoir on temporary disarticulation in the treatment
of tuberculosis of the foot, and A. Sartory and Marc
Langlais, for their work entitled dust and micro-
organisms of the air. The Barbier prize is divided
between Jules and Andre Boeckel and MM. de Beur-
manii and Gougerot

; prizes of 2000 francs each are
awarded from the Breant funds to' C. Levaditi, for
worl.:s on epidemic acute poliomyelitis, A. Netter and
R. Debr^, for their memoir on cerebrospinal mening-
itis, and v. Babes for his treatise on hydrophobia;
the Godard prize to J. Tanton ; the Baron Larrcy prize
to \. Dejouany ; the Bellion prize to Albert Frou'in and
Pierre Gerard, for their study of the r6Ie of mineral
salts in digestion ; the Argut prize to Claudius Regaud
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and Robert Cremieux, for their study of the effects

of X-rays on the thymoid and the treatment of hyper-
trophy of this gland by Rontgentherapy ; the Megc
prize was not awarded.

Physiology.—A Montyon prize (experimental physio-

logy) to Michel Cohendy, for his work on life without
micro-organisms ; the Philipeaux prize to Louis
Lapicque, for his researches on the electric stimulation

of nerves, an honourable mention to Samson Levin ;

the Lallemand prize is not awarded, but A. Barre
receives a very honourable mention ; the Pourat prize

to Th. Nogier and CI. Regaud, for researches on the

comparative action of filtered and unfiltered X-rays on
living tissues.

Statistics.—Montyon prizes to Henri Bresson (1000
francs), Albert Quiquet (1000 francs), and M. Thollon

(500 francs).

History of Science.—^The Binoux prize to M. Molk,
for the French edition of the " Encyclop^die des
Sciences mathematiqucs."

General Prizes.—The Lavoisier medal to Ernest
Solvay ; Berthelot medals to MM. L6ger, Fourneau,
Desgrez, and Balthazard ; the Henri Becquerel prize

to Louis Dunoyer, for his researches in physics ; the

Gegner prize to J. H. Fabre ; the Launelongue prize

divided between Mme. Cusco and Mme. Ruck ; the
Gustave Roux prize to M. Montel, for his work on
the theory of analytical functions ; the Tr(5mont prize

to Charles Fremont ; the interest on the Leconte prize

(2500 francs) to S. Bivort, for the construction of a

shorthand machine for the use of the blind; the Wilde
prize (4000 francs) to }A. Borrclly, for his astronomical
discoveries ; the Lonchampt prize is divided between
Emile Demoussy (3000 francs), for his physico-

chemical researches in plant physiology, and M. Agul-
hon (1000 francs), for his work on the function of

boron in living matter; the Saintour prize is divided

between Camille Tissot (2000 francs), for his work on
wireless telegraphy, and M. Maire, for his studies in

the history oif science ; the Henri de Parville prize to

Jean Perrin ; the Fanny Emden prize is not awarded,
but encouragements are given to Guillaume de Fon-
tenay (2000 francs), and J. Courtier (1000 francs); the

d'Ormoy prize to Claude Guichard, for the whole of

his mathematical works; the Petit d'Ormoy prize to

Jules Lefevre, for the whole of his scientific work;
the Pierson-Perrin prize is divided between Ch. Fabry
(2000 francs), H. Buisson (2000 francs), and Rodolphe
Soreau (1000 francs); the Parkin prize is not awarded;
the Estrade-Delcros prize to Mme. Charles .Andr^

;

the Danton prize to Eugene and I^^on Bloch ; the prize

founded by Mme. la Marquise de Laplace to M.
Boutteville; the prize founded by F^lix Rivot between
MM. Demay, Perrin, Boutteville, and Renaud.

The Bonaparte Fund.

The committee appointed by the Paris .Academy of

Sciences to allocate the grants from this fund for the

vear 1913 have made the following proposals :—Out
of sixty-three applications the committee recommend
twenty-one grants.

3000 francs to H. Caillol, for the publication of his

catalogue of the Coleoptera of Provence.
2000 francs to .A. Colson, for apparatus required for

his work in physical chemistry.

2000 francs to E. Coquid(f', to assist him in his study

of the means of utilising peaty soil.

2000 francs to C. Schlegel, for the continuation of

his researches in the laboratory of M. Delage.

6000 francs, in equal parts, between MM. Pitard

and Pallary, for assistance in the continuation of their

scientific work in Morocco.
2000 francs to Jules Welsch, for his geological work

on the coasts of western France.and Great Britain.
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2000 francs to Louis Roule, for continuing and ex-

tending his researches on the morphology and biology
of the salmon in France.

2000 francs to Jean Pougnet, for the continuation
of his researches on the chemical and biological action

of ultra-violet light.

2000 francs to C. Dauzfere for his work on cellular

vortices.

2000 francs to M6d. Gard, for the publication of a
work and atlas on material left by the late M. Bornet.

4000 francs to Aug. Chevalier, to meet the expense
necessitated by the classification of the botanical
material arising from his expeditions in Africa.

2000 francs to Paul Becquerel, for the continuation
of his physiological researches relating to the influence

of radio-active substances upon the nutrition, repro-

duction, and variation of some species of plants.

4000 francs to Le Morvan, for assistance in pub-
lishing the photographic atlas of the moon.
2000 francs to Jacques Pellegrin, to assist him to

pursue his researches and publish works on African
fishes.

3000 francs to E. Rengade, for a systematic re-

search on the presence and distribution of the rare
alkali metals in mineral waters.

3000 francs to Charles Alluaud, for the publication

of work on the Alpine fauna and flora of the high
mountainous regions of eastern Africa.

2000 francs to Charles Lormand, for the purchase
of a sufficient quantity of radium bromide to carry out

methodical researches on the action of radio-activity

on the development of plants.

2000 francs to Alphonse Labb^, for researches on
thrt modifications undergone by animals on changing
from salt to fresh water or the reverse.

3000 francs to G. de Gironcourt, for the publication

of the scientific results of his expeditions in Morocco
and western Africa.

3000 francs to A. F. Legendre, for the publication

of maps and documents of his expeditions in China.
2000 francs to H. Abraham, for the determination

of the velocity of propagation of Hertzian waves be
tween Paris and Toulon.

PAPERS ON VERTEBRATE
PALAEONTOLOGY.

'T^O vol. xxii. (pp. 407-420) of the Bulletin of the
''' i- American Museum of Natural History Prof.

H. F. Osborn contributes two articles on the skulls of

ungulates from the Wind River Lower Eocene of

Wyoming. A very interesting point is that in the

members of the family Uintatheriidae chacteristic

of this stage, such as Bathyopsis, the skull lacks the

great bony horn-cores of the later types, their place

being taken by small knobs. In the perissodactyle

Titanotheriidae it has been found that two phyla of

the genus Eotitanops are recognisable, one com-
prising relatively small, persistently primitive light-

limbed species, and the other animals of a larger and
more progressive type. Several new species are

named.
In the Bulletin of the Department of Geology,

California University (vol. vii., pp. 169-175), Dr. J. C.

Merriam describes a lower molar of a tapir obtained
- many years ago from the auriferous gravels of Cali-

fornia as a new race of a species described by Leidy

from the Pleistocene of South Carolina To this race

(Tapirus haysii caUjornicus) is provisionally referred

a set of three upper molars from the late Tertiary of

Oregon. The species appears to be nearly related to

the existing' Central .American T. hairdi.

The skeletons of Sanrolophus osbnrni, a duck-billed

dinosaur of the family Trachodontidas, and of Hypacro-
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saurus altispiitus, a new genus and species of the

same family, both from the Upper Cretaceous of

Edmonton, Alberta, Canada, fomi the subject of two
papers by Mr. Barnum Brown in vol. xx.xii. (pp. 387-

407) of the Bulletin of the American Museum of

Natural History. The type skeleton of the former,
which measures about 32 ft. in length—the same as
that of the contemporaneous Trachodon niirabilis—
has been mounted on a slab for exhibition. Sauro-
lophus, it appears, is much more numerously repre-
sented in the Edmonton beds than its cousin
Trachodon. Hypacrosaurus is characterised by the
great height of the spines of the dorsal vertebrae,

coupled with the presence of nine vertebrae in the
sacrum, against eight in the allied genus.
Under the name of Kiiliodoii manhattensis. Prof.

F. von Huene describes in the volume last cited (pp.
275-283) the remains of a new species of phytosaur
(belodont) from the Upper Triassic of Fort Lee, New
Jersey, at the base of the " Palisades," opposite New
York. In the opinion of the describer, Rutiodon and
the European Mystrisuchus, on account of the taller

spines of their vertebras and the consequently more
compressed form of their bodies, were probably better

swimmers tlian the typical Phytosaurus. Both were
long-snouted reptiles, of larger bodily size than
Phytosaurus, the new species being the biggest yet
described.

From the Trias of Heligoland Mr. H. Schroeder
(A'. Preuss. Gcol. Landcsanslalt) describes a beauti-
fully preserved skull of a large stegocephalian (laby-

rinthodont) as a new species (C. helgolandiae) of the
genus typified by von Meyer's Capitosatirtis nasutus
from the Trias of Burnberg.
Mere reference will suffice for supplementary notes

on fossil sharks by Messrs. D. S. Jordan and C. H.
Beal, published in the Bulletin of the Department
of Geology, California University (vol. vii., pp. 243-
256).

In the Bulletin of the American Museum of Natural
History, vol. xxxii., pp. 437-439, Dr. R. Broom
records additional remains of the extinct South .African

horse described by himself in 1909 under the name of

Equus capensis. These are stated to indicate a
heavily built, short-legged species, standing about
fourteen hands, and apparently distinct from all the
existing South African members of the genus, as well
as from the .Arab stock.

In a second communication the same author (op.

cit., pp. 441-437) describes a number of remains of

South African dicynodont reptiles, many of which are
regarded as representing new species of the typical

Dicynodon, while others are assigned to new genera.
It is interesting to note that a skull described by
Huxley as that of a lizard, under the name of
Pristerodon mackayi, really represents a dicynodont
furnished with cheek-teeth. R. L.

AGRICULTURE AT THE BRITISH
ASSOCIATION.

"T^HE meeting this year was one of the most success-
•^ ful held since agriculture has been recognised

at the British Association, both the quality of the
papers and the attendance at the section being exceed-
ingly good. Prof. Wood, in his presidential address,
dealt with a problem which has now assumed very
great importance. Hitherto the agricultural expert
working in the counties and among farmers, has had
to demonstrate certain facts which were already
known at the experiment stations. One of the most
important is the effect of phosphates in improving
grassland, an effect so striking that it can be demon-
strated without very refined experiments, so that the
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"single-plot method" serves the purpose very well.

Another fact which had to be demonstrated and where
the same method sulTices is that in the case of most
of the late-cropping varieties of potatoes the use of

seed from certain districts in Scotland or the north of

Ireland is profitable. But there are many cases where
the somewhat crude single-plot method gives only
indefinite results, and careful investigation has shown
it to be incapable of revealing differences less than
10 or 15 per cent. ; more refined methods are needed
as soon as quantities of this order are to be dealt

with. Prof. Wood went on to deal with some of

these new methods and to urge their more general
adoption in field work.
The address was followed by a paper by Prof.

Fraser Story, Bangor, on methods of German forestry.

The five principal trees occurring in the German
forests are Scotch pine (45 per cent.), spruce (20 per
cent.), beech (14 per cent.), oak (7 per cent.), and
silver fir (3 per cent.) The commonest method of
regenerating the pine forest is by planting one- or
two-year-old seedlings, the scanty foliage of which
resists drying in sandy soils better than larger plants.

In the case of spruce, on the other hand, transplant-
ing material is used because the tree is grown in

hilly or mountainous districts where there is more
precipitation and greater danger of ^suppression by
weeds. Beech and silver fir req •; shade when
young, and therefore natural regeneration is resorted
to, so that they may receive the shelter they need from
the parent trees. Oak is generally raised from the
acorn sown by hand, usually in a sheltered wood.

Mr. Collinge followed with a description of a pecu-
liar disease of cereals and roots and the action of
sulphur and lime. The disease is known as " May-
sick," and it is most evident on wheat. Mr. Collinge
considered it is due to bacteria which interfere with
the nutrition of the plant. Sulphur and unslaked
lime are found to be successful remedies.
The growing of linseed as a farm crop was next

discussed by Mr. Duncan Davidson. Experiments
made in this country during the last three years show
that the crop can be successfully grown, that 10 to

15 cwt. of linseed per acre can be obtained on medium
land at a cost of about 6L, while the present price of
the same quantity of linseed meal is loL The climate
both of England and Wales is found to be quite suit-

able for the crop, and any soil of good texture and
depth and not likely to dry out is suitable. The best
time for sowing seems to be from the middle of April
to the middle of May. but the seed at present obtain-
able is quite unsuitable owing to its mixed origin,
impure condition, and low vitality. There is also
some difliculty about the thrashing; there is no market
as yet for the straw.

Prof. Earlier and Mr. Gimingham gave a furtlier

account of their work on the fungicidal action of

Bordeaux mixture which they attribute to the solvent
action exerted by the fungus cells on the insoluble
compounds of the spray fluid. They found that ger-
minated spores and the thin-walled cells of the fungus
hyphae exert a definite solvent action and arc killed

by the absorption of the dissolved copper. Similar
results are obtained with root hairs and the roots

of germinating seedlings. The cuticle of the upper
epidermis of apple leaves, however, seems to be prac-
tically impermeable during spring and summer ; at

anv rale, no injury follows spraying so long: as the
cuticle is unbroken. In autumn, however, the cuticle

i-; more permeable and death results more easily.

The second day was devoted to a joint discussion
with the Botanical Section on the problems of barlev
production. Mr. E. S. Beavcn opened with a very I

good account of the experiments he has been carry-
|

ing out for some years at Warminster on the selection |
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of barley for productivity. In the case of cereal crops
the produce of dry grain on unit area is the sum of

the following factors :—(a) number of plants surviving
on the area at harvest

;
(b) the average dry weight

per plant, whicli is the sum of the average number
of stems per plant and the average weight per stem

;

(c) the ratio of tiie dry matter of the seed to the dry
matter of the plant. These factors have been very
fully investigated by Mr. Beaven, and a considerable
interest attaches to the third, which he calls the
migration factor, and which relates to the rate of

transfer of material from the stem, leaf, and root

to the seed. Mr. Beaven finds that this factor is

high in the good yielding varieties, and in good
seasons, and he has got evidence that it is a definite

character. It will be extremely interesting to follow

up this migration factor and see in what way it is

related to the other properties of the plant.

This paper was followed by three others dealing
with Irisli barley experiments. These were com-
menced in 1899 with tlie intention of improving the
Irish barley crop. It was soon found that the
varieties in common use were inferior to the best

known elsewhere, and experiments were begun with
other varieties, two of which turned out to be very
useful, "Archer" and " Goldthorpe." "Archer" is a
narrow-eared barley, not usually grown on heavy soils

or in late districts, but on light soils and in early

districts, the result of its natural tendency to ripen

late. "Goldthorpe," on the other hand, is a typical

wide-eared barley ripening about a week earlier than
"Archer," and therefore more suitable on heavy land.

Mr. Bennett showed that the strain of "Archer"
raised in Ireland is just as good as that imported
from elsewhere. By careful selection improvements
have been effected, not only in cropping capacity, but
also in quality.

Mr. Hunter described the continuation of these
experiments and the method of selection now in use
at Ballinacurra. For the past two years a large
number of plots on a very small scale are set up, and
consequently a number of pure lines can be inves-

tigated.

Dr. Hackett discussed the results from a statistical

point of view.
Another joint discussion dealing with live-stock

problems is reported in the account of the Physio-

logical Section, and need not be further dealt with
here (see Nature, Decembet 18, 1913, p. 462).

"The Utilisation of Sewage in Agriculture" formed
the subject of a paper by Dr. Grossmann. He attri-

buted the unsatisfactory results obtained in farming
with sewage sludge to the fatty matter invariably

present, and described a process whereby the dry
sludge is mixed with a small percentage of acid, and
subjected to the action of superheatecl steam, which
carries off the fatty matters, whereby an inodorous
brown powder is obtained, containing on an average
1-5 per cent, of nitrogen, 3 per cent, of calcium
phosphate, 05 per cent, of potash, and 30-40 per cent.

of organic matter. It was stated that good results

had been obtained by the use of this material as

manure. The author considers that the process re-

moves one of the great difficulties in dealing witli

sludge ; hence tlie sewage engineer may now aim at

producing more sludge than before.

A group of three papers on soil followed. Dr.
Hutchinson described experiments made in conjunction

with Mr. McLennan showing that a partial sterilisa-

tion effect, intermediate in character between that

exercised bv heat and mild antiseptics, could be
brought about by treating soil with quicklime. In

the cases presented somewhere about i per cent, of

lime was necessary ; after a certain incubation period

the soil bacteria then began to multiply rapidly and
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yield large increases in the amount of ammonia and
of nitrate.

This was followed by a paper by Mr. Goodey
describing his investigations on the protozoa of the
soil. The first forms investigated were the ciliated

protozoa, particularly Colpoda. Evidence was
adduced to show that this organism probably exists

in (he soil as cysts, though it must have had some
active e.xistence some time because of the large num-
bers in which cysts occur. Another investigation
dealt with the effects of partial sterilisation on two
old soils which had been stored in bottles for many
years at Rothamsted, one since 1846 and the other
since 1870. The 1870 soil behaves normally on partial
sterilisation, giving an increase in bacterial numbers
and also in ammonia and nitrate, showing that the
limiting factor present in ordinary soils was also pre-
sent in this soil ; amoebae and flagellates also occurred.
The 1S46 soil, however, behaved entirely differently

and showed the phenomena of a soil already partially
sterilised ; there was no evidence of any limiting
factor being present, and no amocbte, flagellates, or
other protozoa could be found.

In the discussion that followed Prof. Gamble ex-
j)rcssed the opinion that amoebtE and flagellates could
probably be found in an active condition in the soil

although the ciliales probably were not.
A third paper dealt with the nitrification in some

pasture soils, and was presented by Mr. Gimingham.
It is known that nitrification is reduced to a minimum
in pasture soils rendered acid by the continued use of
ammonium salts as manure, and an investigation was
therefore made of a soil intermediate in character
between the true moor and the true fen soil. This
contains 30 to 40 per cent, of organic matter and only
traces of carbonate, but the water is neutral in
action. The soil was found to be capable of bringing
about rapid nitrification of peptone, a remarkable
feature being the great amount of action directly the
peptone was added. Ammonium sulphate also quickly
nitrifies, but the soil in this case takes on a feebly acid
reaction.

Prof. Bottomley described expe'iments in which
peat was treated with certain aerobic soil bacteria,
and then became converted into a blackish-lookinsr
powder of distinct manurial value. It was also stated
that the substance conditioned fixation of nitrogen
in the soil.

A paper was presented by Miss Taylor on the life-

history of Eriophyes ribis. 'When Ribis nigrum is the
host-plant the embryonic true leaves of the bud are
attacked by the mite and the bud develops into a
"big-bud." No injury is caused, however, to the
foliage of the tree. The migration of mites from
infested buds is carried out mainly by the wind. On
the other hand, when Ribis grossularia is the host-
plant the scales leaves of the bud only are attacked
and no big-bud is formed. .Apparently the mite cannot
penetrate the true leaves of the bud, and injury is con-
fined to the foliage. Distribution by wind is not
general, migration being mainly due to the mite
crawling from the infested bud to the expanding
leaves.

Dr. Winifred Brenchley summarised i'er investiga-
tions on the weeds of arable land. On clay soils the
weed flora is less rich in species than on light loam,
and though several plants have a distinct preference
for heavy land no species can be said to be sympto-
matic of clay, occurring on such soils and nowhere
else. Sandy soils possess a much more char.acteristic
weed flora, as they are colonised by a great diversity
of_ plants, a. number of which are distinctly associated
with light soils. Such plants as spurry,' corn mari-
gold, sheep's sorrel, and knawel appeared to be char-
acteristic of sandy soils which are deficient in chalk :
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in other words, "sour" soils. Chalk provides a pecu-
liar habitat for weeds, and the weed flora is very
rich in species, some of which, are markedly char-
acteristic. There is evidence now that a distinct
association exists between the species of weed and
the soil in which they grow. This association may
be local, when the weed is symptomatic of the
soil in one district, but not exclusively associated with
it in another. On the other hand, it may be general,
when a certain species is symptomatic or character-
istic of the same type of soil in different districts.

The nature of the crop also plays a part in determin-
ing the weed flora.

.A. note was presented by Miss Armitage on the two
varieties of corn spurry. Spergula arvensis is a rather
frequent weed on the red sandy loam in Hereford-
shire, but the author never observed it in such develop-
ment as to cause injury to crops. Spergula saliva,

as she had seen it in Cheshire, is a terrible pest,

causing marked injury both to roots and clover. It

would be interesting to know whether this was always
more harmful than S. arvensis.

The section concluded with a very interesting and
important paper by Sir Richard Paget on the pos-
sibility of partnership between landlord and tenant.

A form of agreement has been drawn up on this basis
and was distributed at the meeting. An interestinr-

discussion followed, which, however, is rather of

general than of purely scientific interest.

PSYCHOLOGY AT THE BRITISH
ASSOCIATION.

A SEPAR.ATE .Subsection of Psychology was
' * formed this year at the British Association for

the first time. The experiment was even more suc-

cessful than had been anticipated. The general
attendance was large and often crowded. Almost
every experimental psychologist in Great Britain "
either attended the meetings or else sent or promised
papers. The contributions received were .so numerous
that four meetings were held during afternoons.
The proceedings of the subsection opened on Thurs-

day with a series of papers, for the most part philo-

sophical in character. The first paper was one by
Dr. Wildon Carr, upon "The Absurdity of Psycho-
physiological Parallelism even as a Hypothesis." Dr.
Carr suggested that in considering the relation be-
tween body and mind, parallelism was not the only
alternative to interaction; the relation might be
solidarity of function, in which two independent
realities are united. Mr. McDougall's paper upon
laughter aroused especial interest. Taking the chief
theories of laughter hitherto propounded, he claimed
that they did not account for all varieties of laughter,
and, further, that they did not even seek to answer the
most fundamental problem, namely to what end did
the human species acquire this capacity for laughing?

,

The conditions exciting laughter he endeavoured to
'

reduce to (i) situations that are mildly unpleasant,
'

except so far as they are redeemed by laughter
; (2)

those things which would excite a feeble degree of ;

sympathetic pain, if we did not actually laugh at
them. The effects of laughter he described as con-
sisting especially in an increase of the general and,
pleasurable sense of well-being. He added that
the appearance of laughter seemed especially asso-
ciated with the development of social life. From
these considerations he argued that laughter proper
(as distinguished from the smile, which in the adult
has become secondarily associated with it) is a pro-
tective reaction which shields us from the depressing
influence of the shortcomings of our fellow-men.
Laughter, in ihort, is the antidote to sympathy.
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In the afternoon Dr. Watt gave a careful exposition

of "Some Main Principles of Integration." Prol.

C'arveth Read followed witlt an analysis of "The Con-

ditions of Belief in Immature Minds." The chief

relevant characteristic of the mind of the savage and
the child, he pointed out, is the unusual influence of

illogical inferences, or imaginations, and of non-

evidentiary causes of belief. This characteristic de-

pends upon (i) ap unusual vividness of imagination
;

(2) an absence of exact knowledge as a standard

;

(3) an inability to make comparisons, either because

of the influence of desires, or because of the imperfect

development or education of the mind ; the mind is

consequently in a state of incoordination, and its

beliefs form relatively isolated systems.

On Friday the subsection held a joint sitting with

Section I (Physiology). In the morning Prof. R. M.
Ogden (of Knoxville, Tennessee, U.S..'\.) gave an
account of " Some Experiments on the Localisation of

Visual Images." The images were suggested by a

series of fifty words. It was found that the images
of memory tended to be located at their proper place

and distance, while the images of imagination tended
to be placed upon the disc fixated during the intro-

spections.

Dr. Myers described " Experiments on Sound
Localisation," carried out in the sound-proof room of

the new psychological laboratory at Cambridge. The
sound was usually a fundamental tone of 200 vibra-
tions, accompanied by overtones separatelv emitted

;

these were led into the sound-proof room by a tube
ending in a movable funnel carried by a noiseless
perimeter. In the end, timbre and loudness
proved the only trustworthy criteria whercbv
his subjects localised the sounds; laterality and
medial incidence, exploited at first, were eventually
abandoned. Alteration in the intensitv of the several
overtones, and in the loudness of the whole sound,
increased very distinctly the number of erroneous
localisations. In the case of a medial sound, just as
in the case of a lateral sound, the spatial (and, some-
times, tactual) impressions seemed illusory. In
reality they appeared to be of auditory origin. And
in each case the spatial experience seemed to be a
cue leading to a head movement, whereby the sound
is more correctly localised.

.Miss E. M. Smith described a series of observations,
larried out in the same laboratory, upon " Habit
Formation in Guinea-pigs." The " tests used—(i)
labyrinth test, (2) a new sensory test discrimination
test—formed part of a larger scheme to test inherit-
.-ibility of learning, &c., and incidentallv brought to
light hitherto unrecorded points of interest concerning
the behaviour of guinea-pigs. Miss Mav Smith re-
ported results yielded by tests of Bergson's two forms
of memory. The correlations tended to show that
rote memory is distinct from pure memory (recogni-
tion) and more closely allied to phvsiological memory
or habit. Dr. Shrubsall brieflv discussed "The Rela-
tive Fertility and Morbidity of Defective and Normal
Stocks." On examining the familv histories of several
thousand children, he found that' the correlation be-
tween the size of the paternilv and the number dead
IS much higher in defective stocks than in normal.
In spite, therefore, of the notorious fertilitv of defec-
tive stocks, by adult age the disparity in size of family
has, owing to higher morbidity, almost disappeared.

In the afternoon papers upon "Variations in the
Spatial Threshold" and "A Simple Method of Demon-
-1 rating Weber's Law" were read bv Mr. Godfrev
I linmson and Mr. Shepherd Daws6n respectively,
luo important contributions to the study of fatigue
wirr given by Miss May Smith and Mr. J.H. Wimms!On Monday a joint meeting was held with Sec-
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tion L (Education). The inorning was chiefly occu-

pied with a discussion of spelling. A full report of

the proceedings has appeared in the account of the

work of the Education Section (December 25, 1913,

The appeal of Dr. Kimmins (chief inspector, L.C.C.)'

for educational research may be mentioned as of

special interest and importance. In the afternoon

Mr. Valentine gave a paper on the phonic method of

teaching reading, Mr. E. D. Lewis upon analytic and

synthetic methods in learning, and Mr. Burt upon the

mental differences between the sexes.

On Tuesday the greater part of the morning was

occupied with papers on tests of intelligence. Dr.

Mclntyre and Miss Rogers described "The Application

of the'Binet-Simon Scale to Scots Children," and Mr.

Moore and Mr. Winch described some "Tests of

Reasoning" carried out at Liverpool and London..

Mr. Fox recounted a series of experiments upon "The
Conditions which arouse Mental Imagery in

Thought." Imagery, it was found, appeared to arise

chiefly when thought was momentarily hindered or

obstructed.

In the afternoon the president of the Economics

Section (Rev. P. H. Wicksteed) appealed for a study

of "The Psychological Basis of Economics." Mr. Pear

followed with an ".Analysis of Some Personal:

Dreams," and Dr. Brown with a discussion of

" Psycho-analysis." Dealing with the psychological

doctrines of the school of Freud, the afternoon's dis-

cussion perhaps aroused a more general interest than

any other.

On Wednesday morning the chief feature was a.

couple of papers by Mr. Pear and Mr. Wyatt upon

testimony. Mr. Pear described the chief "Modern
Experimental Investigations of Testimony," and

emphasised their legal significance. Mr. Wyatt de-

scribed experiments upon normal and defective school

children in Manchester and Liverpool. He found that

normal children, when uninfluenced by cross-examina-

tion and the personality of the questioner, can give

testimonv of a high degree of accuracy, but of small

range ; the testimony of defective children differs in^

quality more than in degree, but the difference is not

verv abrupt.

The chief impression created by the meetings of the

subsection was a sense of the great and varied activity

now going on in the various psychological laboratories

recently established throughout the country, and the

eagerness of the public and of the Press to recognise

the " new " science and to emphasise (often to over-

emphasise) its possibilities of development. The in-

terest in practical applications was marked. But it

was equallv clear that the applications already

attempted themselves pointed to the urgent need of

further work the character of which shall be more
purely scientific. Cyril Burt.

ON THE HIGHEST UNIVERSITY
EDUCATION IN GERMANY AND FRANCEA'

IN the beginning of the nineteenth century Napoleon
crushed the spirit and power of the Germans for

a time, but the nation soon recovered from the blow
through the stirring appeals which their great men,
many of them professors in the universities, made to

them, and their politicians and wise men, men of

deep thought and strong will, deliberated earnestly in

what wav thev could rescue their country from the

depression under which it lay and restore it to independ-

ence and to a high place amongst the nations of the

earth. They became convinced that one of the most
effective means for this purpose was education, and

• Fion. an address delivered at the University of St. Andrews on October

13, by Principal Sir James Donaldson.
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thev formed the following plan of carrying out this

education. Their eyes were fixed on the young men
of the country and they thought the best way to train

them for civil and political life, and for the discharge

of all the highest duties of statesmanship, was to

divide their education into two periods. Thus arose

the gymnasium and the present form of their univer-

sities. The idea of the gymnasium was that the boys
should remain at school from eleven years of age until

they were about twenty, under the strict discipline of

the schoolmasters and be guided by them in all their

studies. In these schools the young men were to be
instructed in all the important knowledge which pre-

vious generations discovered and acquired. It was
deemed that young men up to that age should not be

invited to specialise. They were to be the recipients

of the best ideas and methods which had come down
to them through tradition.

The universities were to be the means of educating

the young men from twenty to twenty-three, twenty-

four, or twenty-five. It was at once seen that the

method of education must be different. The experi-

ence which had been carried out successfully in the

University of Halle gave the cue to the new work of

the universities. This work assigned to the universi-

ties was to give a scientific education to all the young
men who were fit to receive it. Science is the key-

note of the system. There can be no good scientific

training except on certain conditions. First of all the

professors or teachers must themselves be men who
pursue the scientific method of study and are advanc-

ing the boundaries of scientific knowledge. They
must show in all their lectures the scientific spirit.

Then there must be no restriction in the liberty to

teach. Every man who is following the scientific

method with adequate acquirements and capacity must
be invited to teach; and, finally, the teacher must be

untrammelled in his scientific investigations. He
must search for truth solely for its own sake, and he
must be allowed to express the conclusions to which
he comes, whatever they may happen to be. This is

what the legislators called Lehrfreiheit—the freedom

of the instructor and the instruction. But along with

these there must be Lernfreiheit—the freedom of

learning and the learner. The learner must be free

to choose the professors whose lectures he is to attend.

There must be no restriction. The parents may advise

him, but the State imposes no limitations. He goes

where he has reason to believe that he will get what
will stimulate him and guide him best. Of course, it

was only those young men who had shown ability to

whom a continuance of study would be profitable.

They must be the best young men of the nation. Then
these young men were no longer to be under the

discipline of schoolmasters, but were to be free to

choose for themselves how they were to study. No
compulsion was to be used, but they were to select

for themselves the teachers that would suit them, and
the State was to supply them with all the best teachers

or professors who could be found willing to teach

and to lecture.

All this was done nearly too years ago. The plans

of Humboldt and others were carried out consistently,

and they now continue to the present day. The
uniform opinion in Germany in regard to them is that

the universities thus conducted have been of infinite

benefit to the State, and have been along with the

secondary schools a most important element in Ger-

many's acquisition of extraordinary intellectual influ-

ence amidst the nations of the world, and in the

building up of a great empire. I have adduced in

proof of this in my previous addresses the testimony
of eminent witnesses, such as Savigny, Stotzner, Ma.x
Miiller, and I now adduce the opinion of Paulsen,
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the best authority on the subject. His little book,

"The German Universities," is admirable, and de-

serves the attention of all who 'are interested in this

subject. "Whoever understands youth," he says,

"and knows the circumstances of German universi-

ties, will not doubt that all attempts to help along
devotion to study by more or less mild expedients

would be vain and harmful; vain, because only the

semblance of such devotion, not thg thing itself, can
be forced ; and harmful, because they weaken the

sense of independence and responsibility. Forced
study implies a scholastic system and scholastic rela-

tions between teacher and pupil, of the sort which
existed in the mediaeval universities. Such a condi-

tion is to-day inconceivable in the German universi-

ties." ..." In the first place, the relations between
student and instructor would be disturbed. At pre-

sent these relations are throughout most satisfactory,

resting as they do on a basis of freedom and mutual
confidence, and every attempt to increase attendance
on lectures by any other means than the attractiveness

of the lectures would necessarily impair their charm.
Who could endure to face a circle of hearers to whom
he could not say at all times :

' Whoever thinks he
does not find here what he wants, is under no com-
pulsion to come'? Again, the student's attitude

towards science herself would be altered. She, free

herself, must be sought and loved by free men ; if

forced upon us, she would be detested by all—not only

by those whose nature keeps them from intimacy with
her, but by those also who now follow her of their

own inclination.
" He who is not convinced of this from his know-

ledge of human nature may learn it from the experi-

ence of such measures gained everywhere and always."
No other universities for a long time adopted the

methods of the German universities, but in recent

times a considerable number of them made approaches
without rigorously carrying out the ideal either of the

gymnasium or the ideal of the university. In our
own country we do a part of the higher work done
at a German gymnasium at our universities, and for

continuing this state of matters a powerful argument
can be drawn from the circumstance that it is advis-

able that the passage of the boy from the strict dis-

cipline of the school to the unrestricted freedom of the

university should be gradual and not too abrupt and
difficult, as it is believed to be in Germany. In our
universities also we have classes where the element of

research is important ; and so it is with some universi-

ties in England and America. But nowhere has there

been the distinct difference between the education that

treats the lad up to twenty as receptive and the young
man of twenty and upwards as following out the

desires of his own mind in the search for truth, re-

sponsible for his own development and free to do
what he deems best for his intellectual and moral
progress.
\ remarkable start, however, has quite recently

been made. From 1870, the French have been firmly

convinced that one of the modes in which they -can

recover most effectively the position which they lost

in the Franco-Prussian War is by devoting their atten-

tion to education at every stage, but most especially

to the higher education. Gradually the French have
come to believe that the German ideal is sound and
their method of accomplishing it the best, and so they

have now set it forth as that by which they are to

work. This conviction was brought about by a slow
process. It did not spring from a wish to imitate the

Germans, but was borne in upon them by their own
e.xperience of university wo'-k. M. Liard, who has
been the most prominent agent in creating the revolu-

tion in the French universities, has thus expressed
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these ideas :

—"This sympathy and help has been
found, this action has been forthcoming, and it is

possible to-day to say that in spite of some remaining
hesitation, inevitable so long as the revolution in pro-
gress is not finally carried out, the French universities
are fully conscious of their three-fold function, or
rather, of the three stages of their functions, in regard
to learning. The first stage is to be a centre of
general culture, the second to prepare for professions
and careers, and, at the top, for picked students, to
give opportunity for learned research. It is these
ideas which have inspired the new regulations for
e.xaminations that have been submitted to the faculties.

The best programme for a university is not to have
one. The best regulations for professors is full liberty

to teach, and for students full liberty to choose, at
their own risk, out of the varied teaching of the
university, according to their tastes, their aptitudes,
and their plans for the future. In France, such a
state of affairs is impossible, at least for many long
years."

The difficulty, however, of attaining the highest aim
in the French universities has not been found so great
as might have been expected. In the first place, there
has always been a considerable number of students in
Paris continuing at their work until twenty-four or
twenty-five or even longer, and, secondly, those who
are now elected professors, are nearly all men who
have devoted themselves to research, have gained the
highest distinctions in their researches, and are there-
fore well able to inspire students with a love of scien-
tific inquiry. It is fifteen years since M. Liard's paper
was printed. During that time the University of
Paris has made great efforts to carry out the ideal
which he proposed, and there is no doubt that it has
been strikingly successful.

Thus these two great nations have come to the
conclusion that this is the best way to educate the
men who are to have the highest influence in the
State and the nation.

In Germany every professor has to deliver public
lectures for which no fee is demanded. The French
go beyond this, and many of their best professors
deliver lectures suitable for the general student who
may not wish a degree but simply a knowledge of the
subject discussed, and, of course, they can also attend
the classes which have been arranged for the qualified
students. Now surely if this is the way in which two
great nations believe that they can best educate their

highly endowed citizens, is it not time that we should
attempt something of the same kind? I have again
and again said that there would be no great difficulty

in accomplishing this in the University of St. Andrew.^.
We have many students who are eager to continue
their studies at the University. In fact, the great
majority of those wlio have obtained the highest
honours would gladly remain behind if their studies
could have been so arranged as are the studies for the
doctor of philosophy of Germany or the doctorat d'etat

of France, and in this way we could bring up some
of our men to reach the highest excellence in the
comprehension of the various problems which arise in

the government of the people and in the amelioration
of society. The same remarks could be made In

regard to the other three Scottish universities.
But a very serious question emerges when we think

not of Scotland alone, but of the British Empire.
Are the universities of England and of the British
Dominions to remain in a position unquestionably
inferior to that of Germany and France? Is our
Empire to fail in providing the culture requisite for

the highest minds? Are we to take no means to

supply the most perfect training to those who are to

exercise supreme influence on the mass of men in the
nations under our sway—the teachers, the legislators,
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the governing officials, and the literary men who
guide the Press? Surely something is far wrong, if

we do not at once look into this matter with the view
of establishing at least an equality with Germany
and France.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Ca.mukidge.—A memorial fund raised by the friends

of the late Humphrey Owen Jones, F.R.S., fellow

of Clare College, who, witti his wife, was killed in

the Alps in August, 1912, has been gratefully accepted
by the University, and a Humphrey Owen Jones
lectureship in physical chemistry has been established.

The General Board of .Studies will shortly proceed to

appoint a lecturer. The stipend arising from the

memorial fund is about 150/. Candidates are re-

quested to send their applications to the registrary
of the University on or before January 17.

I.N connection with the development of the forestry

department in the University of Edinburgh, a second
lectureship has been founded, and Mr. J. Lyford-
Pike has been promoted to the post.

A COURSE of five advanced lectures on generating
stations will be given by Mr. W H. Patchell, at the
Battersea Polytechnic, London, S.VV., on Mondays,
at 7.30, beginning on January 19. Admission to the
lectures is free, and no ticket is required.

The council of the .Society of Engineers (Incor-

porated) may award in 1914 a premium of books or
instruments to the value of loZ. los. for an approved
essay on "The Status of the Engineering Profession."
The competition is open to all, but, before entering,
application for detailed particulars should be made to

the secretary, 17 \'ictoria .Street, Weslniinster. The
last date for receiving essays is May 30, 1914.

Courses of lectures in science and in literary sub-
jects will be given in the University of Leeds on Tues-
day, Wednesday, and Thursday, January 13-15. These
lectures are intended primarily to meet the needs of

teachers who find it difficult during the school term
to keep in close touch with the most recent develop-

ments of thought in regard to their subjects. Tjie
courses will, however, be open not only to teachers,

but to all students, whether former members of the
University or not. Among the subjects of the courses
are:

—"The Role of Enzymes in Plant Metabolism,"
Prof. J. H. Priestley; and (i) "Artificial Partheno-
genesis," (2) "Regeneration in Animals," W. O. Red-
man King.

The Bulletin of the Massachusetts Institute of
Technology, Boston, for December, 1913, contains a
catalogue of the officers and students of the institute,

a statement of the requirements for admission, and a
description of the courses of instruction. In the
account given of the facilities for research particulars

are included of the Hawaiin Volcano Observatory. A
gift to the institute in 1909 made provision for special

research in seismology and other branches of geo-
physics. On January i, 1912, the Hawaiin Volcano
Research .Association cooperated with the institute to

establish an observatory and laboratory at the volcano
Kilauea. Investigations are carried on by a resident

staff, and properly qualified investigators are received

at the observatory for special studies. A limited num-
ber of advanced students engaged in research dealing
with the problems of volcanology and seismology are
received also, and the work is described as specially

suitable to candidates for the doctorate. Among
topics suggested as thesis subjects we notice the
spectroscopic study of volcanic flames, collection and
analyses of volcanic gases, and optical pyrometry
applied to molten magma in the field.
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At the Headmasters' Conference, held on December
23 and 24, at Reading School, Sir Alfred Ewing,
director of naval education, gave an address on the
scheme of special entrj' for public schoolbovs into the
Navy. This scheme of special entry \vas introduced
last year at very short notice, and the number of
candidates who came forward was probably not at all

so great as may be expected in the future. The can-
didates numbered ninety-two, and forty-one were
taken for the training. Sir Alfred Ewing- said hitherto
the naval tradition has been unbroken which has
required that officers shall join the service at so early
an age that they can owe little or nothing to public
school training and influence. Now, for the first time
in British history, the Navy has said to the public
schools, • Send us of your finished product." He
asked the cooperation of the headmasters because
anything which afTects the supply of officers for the
Navy, whether the volume of the supply or its

efficiency, is a matter of profound national concern.
By the scheme of special entry public schoolboys mav
enter the service at the age of eighteen, and undergo
a brief period of professional training for eighteen
months, after which they become midshipmen. The
qualification desired in naval cadets entered in this

way is substantially a good general education not
specifically classical, but an education in which, apart
from the more humane elements, there is a consider-
able bias towards mathematics, physical science, and
mechanics. The reason of the bias is that these sub-
jects form so much of the professional knowledge
which a naval officer has to possess, and so what is

substantially the Woolwich entrance examination,
w'ithout one or two features of the present examina-
tion, has been adopted. In taking the public school
boy and giving him a brief professional training, it

would be very hard to give all the practical mechanical
knowledge which the naval officer ought to possess
in so short a time, unless there was initially some
foundation for such knowledge or at least .some apti-
tude for practical mechanics on the part of the candi-
date. Therefore the Woolwich list of examination
papers is supplemented by introducing a paper on very
elementary engineering—a paper intended rather to

test the aptitude than the training of the candidate.
This is an attempt to attract those who have a special

bent towards engineering. Other subjects discussed
at the conference were the Teachers' Register and
several points in connection with classical education.

SOCIETIES AND ACADEMIES.
London.

Royal Meteorlogical Society, December 17.—Mr.
C. J. P. Cave, president, in the chair.—R. C. Moss-
man and Mr. C. Salter : The great rain storm at Don-
caster, .September 17, 10)13. On that day during a
period of disturbed weather, a very heavy and local

fall of rain took place in the vicinity of Doncaster.
The storm lasted fourteen hours, and in that time
more than 4 in. of rain fell at six stations, of which
four had more than 5 in. The small area embraced
by the heavy rain is shown by the circumstance that
more than 4 in. fell over only sixty-one square miles,
while more than 0-50 in. fell over 2336 square miles.
Over the latter area 47,330 million gallons of water
were precijjilated. No adequate explanation of the
storm can be ohered, and the phenomenon affords an
opportunity for special investigation.—Dr. J. E.
Church, Jun. : Recent studies of snow in the United
States. The author first gave a description of the
snow sarnpler and weigher, which is an instrument he
has designed .for quickly measuring the depth and
the water content of snow upon mountains. He then
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referred to some of the phases of the snow
which were susceptible of solution by the aid

instrument, and showed that the evolution of th

leads directly to the practical problem of the rt ,ci

of mountains and forests to the conservation of'sno

This is of vital interest wherever irrigation is es.sfenti

to agriculture, as in the western portion of the L'nited

States and in .Australia. It is also closely related tO'

the problem of stream control.—C. E. P. Brooks : The
meteorological conditions of an ice sheet and thp^r

bearing on the desiccation of the globe. As the rd; ' t

occupied by extensive ice-sheets at the present dayj -, .

Antarctica and Greenland, are the centres of per-

manent high-pressure areas, with slight precipitation,

the author infers that the regions occupied by similar

ice-sheets in the glacial period were likewise occupied

by permanent anticyclones. The maximum extent of

glaciation occurred at about the same time in different

regions of the globe, and also coincided with the

maximum of the pluvial period, or period of greater

rainfall than the present, in the unglaciated regions.

But a general decrease in temperature should lead to

a decrease, not an increase, in the amount of evapora-

tion, and hence of precipitation. The explanation of

the parado.K lies in the different distribution of the
precipitation.

Edinuurgii.
Royal Society, December 4, 1913.—Prof. Hudson

Beare, vice-president, in the chair.— Dr. W. N. Shaw :

Principia atmospherica—a study of the circulation of
the atmosphere. Section I. consisted of five axioms
or laws of atmospheric motion, viz. the relation of

motion to pressure, the compulation of pressure and
of the application of the gaseous laws, the law of

convection, the law of the limit of convection, and
the law of saturation. Section 11. contained two
lemmas or postulates regarding the relation between
temperature and pressure in the stratosphere and in

the troposphere, and the average horizontal circulation

in the northern hemisphere. In Section III., which
formed the bulk of the address. Dr. Shaw laid down
for discussion six propositions, three of which had
been already dealt with in a communication recently

made to the Scottish Meteorological Society and
published in the journal of the society for 1913. The
remaining three were then considered in some detail,

viz. : (1) the conditions necessary to maintain a steady
atmospheric current

; (5) the calculation of the dis-

tribution of pressure and temperature in the upper
air from the observations of structure represented by
soundings with a pilot balloon

; (6) to account for the
general circulation of the atmosphere in the northern
liemisphere.—Sir \\'illiam Turner : Observations orp

the auditory organ in the Cetacea. The paper was
in two parts, in which were treated respectively the
external auditory meatus and ear-wax, and the
tympano-petrous bones. One of the specimens of ear-
wax exhibited was about 20 in. long, and had been
obtained from a blue whale near the South Shetland'
Islands. Sir William Turner al.so read a note upon
a siliceous sponge of the order Hexactinellida, con-
sisting of white delicate thread-like spicules collected
into two tufts or bundles.
December 15.—Prof. James Geikie, F.R.S., presi-

dent, in the chair.—Prof. C. R. Marshall : The phar-
macological action of tetra-alkyi ammonium com-
pound.s—part ii., the action of tetra-ethyl-ammonium
chloride; part iii., the action of methyl-ethyl-
ammonium chlorides. Tetra-ethyl-ammonium chloride
resembles tetra-methyl-ammonium chloride in inducing
paralysis by an action on the myo-neural junctions.

It needs, however, much larger doses. Unlike tetm-
methyl-ammonium chloride, it has no action on vagal
terminations, and it is diflicult to produce with it

temporary cessation of the respiration. Trimethyl-
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' ' .dimethyl-diethyl, and inethyl-triethyl-ammonium

ies produce actions, speaking broadly, inter-

,te to those of tetra-metliyl- and tetra-ethyl-

.. ,.jnium chlorides. None of these compounds
iin .late the vatrus endings.—Miss Dorothy Court :

.nz.matic peptolysis in germinating seeds. Parts i.

^ind ii.—Prof. A. H. Gibson : The kinetic energy of
' viscous flow througli a circular tube. In the e.\pcri-

r ments, which were arranged to test the theory, the

I upper end of the tube projected into the reservoir, and
I , head loss at entrance to tlie tube was represented

P ihe expression cv'-jzg, where the factor c is unity
I for very thin-walled tubes, and 05 for thick-walled
I tubes. The experiments gave, for three cases, values
I of c varying from 054 to 0-71, and these could be
[ represented with fair accuracy by the formula

' C=l/(2 — )i-),

where >i is the ratio of the inner to the outer
diameter.—L. N. G. Ramsay : Polychaeta of the family
Xereid;e collected by the Scottish National Antarctic
Expedition. These worms are poorly represented in

Antarctic and sub-Antarctic regions. One new
-species was found near the Falkland Islands.

Paris.

Academy of Sciences, December 22, 1913.—M. P.
Appell in the chair.—Remarks by the Presi-
dent on the proceedings of the fifth general
meeting of Weights and Measures, held at
Paris and at .Sevres, October 9-17.—G. Humbert :

Indefinite binary cjuadratic forms.—Ch. Lallemand :

Remarks on the second conference concerning the
international map of the world on the scale of
I : 1,000,000, held at Paris, December 10-17.—Arnaud
<le Gramont : The band spectrum of aluminium and
its presence in the flame spectrum of certain minerals.
The mineral was heated in an o.xy-acetvlene flame,
jfiving a temperature well above the melting point of
iridium. Metallic aluminium or its haloid salts give
a mixed line and band spectrum, details being given.
The spectrum is not given by the o.\ygen compounds
of aluminium in the oxy-acetylene flame ; but this
.generalisation does not seem to hold with all minerals,
some giving the spectrum and others not.—M.
Edmond Perrier was elected vice-president for the year
19 14.—Ernest Esclangon : Observation of the Delavan
comet made with the large equatorial of Bordeaux
Observatory. Positions given for December 19, on
which date the comet was of the nth magnitude.

—

J. Guillaume : Observations of the Delavan comet
{19 13/) made with the coude equatorial at the Ob-
servatory of Lyons. Position for December ig. Comet
as a whole nth magnitude, stellar nucleus 13th mag-
nitude.—M. Giacobini : Observations of the same comet
.made at the Paris Observatory. Three positions
determined, December 19 and 20.—P. Chofardet : On
the same. Observations at Besangon on December 19
and 20.—Emile Belot : The extension of a theorem
of Faye with application to the mode of formation of
the planetary system.— .St. Chevalier : The effect of
atmospheric dispersion on the diameter of photo-
graphed stars.—Georges Darmois : .Algebraic curves of
constant torsion.—M. Tzitzeica : Networks with equal
invariants.—B. Hostinsky : Closed curves of constant
torsion.—.\. Chatelet : Complex multiplication.—Ernest
£sclangon

: Mean quasi-periodic functions, deduced
from a quasi-periodic function.—Kamp^ de Feriet :

The development of a function in a series of ultra-
spherical polynomials.—Kyrille PopoB : Fredholm's
equations of the first species.—G. Bouligand

: Correc-
tion to a note on the problem of Dirichlet presented
to the meeting of December 8.—Jean Chazy : The
•.singular points of the general integral of the problem
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on (I bodies.—Th. de Donder : Tlie movement of heat

in a body opaque to heat.—J. M. Crafts : General com-
parison of vapour pressures. If T and T' are the

boiling points of any substance under pressures P and
P', T" and T'" are the boiling points under the same
pressures of a standard substa.nce (naphtlialene), and
C is a constant, it is shown that the relation

T — T' = (T" — T"')C holds for numerous substances of

I

very varied nature.— Pierre Weiss : The molecular field

and a law of action inversely as the sixtli power of

the distance.—Paul Selenyi : The existence and ob-

servation of non-homogeneous spherical light waves.
—G. Sagnac : The proof of the reality of the luminous
aether by the experiment of the rotating interferograph,
— -\I. de Broglie : The continuous photographic regis-

tration of the spectra of Rontgen rays. The spectrum
of tungsten. The influence of thermal agitation.—F.

Bourrieres : The observation of the Brownian move-
ment witli linear magnification above 20,000. In this

work the ordinary eyepiece of a microscope was
replaced by another complete microscope. Under
these conditions the Brownian movement proved to

consist of a double motion ; the first with an amplitude
of the order of a micron, the other about 1/50 of this.

—V. ScUaffers : The law of currents producing glow-

discharge in cylindrical fields.—R. Marcelin : The ex-

pression of velocities of transformation of physico-

chemical systems as a function of ihe affinity.—M.
Compel and Victor Henri : The absorption of ultra-

violet light by alkaloids of the morphine group and
by phenanthrene.— .Maurice Nicloux : The laws of

absorption of carbon monoxide by the blood. The
haemoglobin of the blood corpuscles, put in contact

with mixtures of carbon monoxide and o.xygen, com-
bines with both gases in proportions defined by their

partial pressures in the mixture and in accordance
with the law of mass action.— F. Bodroux : Catalytic

esterification in the wet way. The production of

esters in presence of dilute mineral acids. The
ordinary theories of esterification by mineral acids

fail to explain the catalytic action of these acids in

very dilute solutions at 100° C. The author suggests
the possible formation of an addition compound of

the organic and mineral acids as an explanation of

the action.—Charles Staehling : A supposed separation

of radium D from lead in active lead by means of

Grignard's reaction. The author has repeated the

work of Hofmann and \A'ollf. and has been unable to

obtain the positive separation indicated by these

authors. The results are absolutely negative, and it

is concluded that it is impossible to separate radium D
from lead in active lead by the tetraphenyl-lcad
method.—J. Riban : Concerning the action of carbonyl
chloride upon phosphates and oxides. Remarks on a
recent paper by Barlot and Chauvenet.—Gabriel
Bertrand and H.' Agulhon : A method for estimating
extremely small quantities of boron in organic mate-
rials.—.Xme Pictet and Maurice Bouvier : Vacuum tar.

A cheinical study of the tar obtained by the distillation

of coal at 450° C. under reduced pressure (15 mm.
to 18 mm.). After separating alcohols and unsaturated
hydrocarbons, two naphthenes, C,„Hn„ and C.iH.,.
were isolated, identical with two hvdrocarbons ob-

tained by Mabery from Canadian petroleum.—M.
Lespieau : True acetylene derivatives obtained from
dipropargyl compounds.—E. E. Blaise : Syntheses by
means of the organometallic zinc compounds. The
preparation of the a-ketonic acids.—Marcel Sommelet :

A method of synthesis of benzyl chloride and its homo-
logues. A new general method is described based on
the following reaction,

RH + CICH,.O.R' = R.CH,.OR +HC1,
which takes place at — 10° C. in carbon bisulphide or
carbon tetrachloride solution in presence of SnCI,.

—
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Paul Oaubert : Mixed liquid crystals.^AIbert Michel
Levy : The effects of the granitic metamorphism in

the carboniferous eruptive tufas in the neighbourhood
of Macon.—Percira de Sousa : Contribution to the
petrographical study of the north of Angola.—Mtircel
Delassus

; The influence of the size of seeds on the
general development and anatomy of plant>c.—Raoul
Combes

: The conversion of an anthocyanic pigment
extracted from red autumnal leaves to the yellow
pigment contained in the green leaves of the' same
])lant. The yellow pigment is obtained by oxidising
the red pigment with hydrogen peroxide. The change
in the colour of leaves in the autumn is due to a
process of reduction.—L. Blaringhem and E. Miege :

.Studies on the straw of wheat.—.'Krniand Vire : E.\-
periments on the divining rod. A detailed account
of the successful use of the divining rod.—R.
Robinson : The physiological localisations of the
enccphalus contrasted with extensive destruction of
this organ.— 1. G. Garfounkel and J. Gautrelet : Con-
tribution to the study of the action of colouring
matters on the heart and blood pressure.—Emile
Yung : The vertical distribution of plankton in the
lake of Geneva.—A. Gruvel : The anchovy (Engraiilis
citcra'isicholus) on the western coast of Africa.—Ch.
Gravier : The incubation of Mopsea and Rhopalonella
from the .'Xntarctic.—.\drien Lucet : The influence of

agitation of the broth cultures on the development of
Bacillus anthracis and some other micro-organisms.

—

Henri Coupin : Zinc and Sterigmatocystis nigra.—J.

Wolff : The catalytic action of iron in the development
of barley.—A. Fe'rnbach and M. Schoen : Pvruvic acid a
life product of yeast.—Emile Haug : The geologv of
ihc southern slopes of .Sainte-Raune.—J. Blayac : Rela-
tions between the sands of the Landes and the terraces
of the Garonne.—A. Bigot : The structure of the
Bocain zone.—P. Idrac : The inequalities of the dis-

tribution of terrestrial magnetism.
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the Handle
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RSY'NTOIL.DS Sc ^RA.N'SON^, X^td.
GRAND PRIX AWARD, TURIN.
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STROUD & RENDELL SCIENCE LANTERNS.

The ' University " Lan-
tern, with Russian iron
body, sliding baseboard, two
superior objectives, plane
silvered mirror "A," which
is moved by a knob causing
the rays to be reflected
upwards for the projection of
objects in a horizontal plane,
condensers 4J in. oiam., prism
with silvered back which can
be used at '* C," or as an
erecting prism in mount "D,"
lime-light burner, slide carrier.
Price complete in travelling
case, without reversible adjust-
able stage " B," £10 7 6

Ditto, ditto, with "Phoinix" Arc Lamp H 15 Q
Reversible adjustable stage " B" for supporting apparatus, extra 7 6
The " College " Lantern, without adjustable stage, with

lime-light burner complete 8 2 6
Ditto, ditto, with " Phcenix " arc lamp 9 10

for spectrum with support, for either lantern ... I 7 6
2

Catalogues post free.
Optical Lanteriis and Accessory Apparatus (New Editlonl.

leal Apparatus_and Chemicals, 44 pages.
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Abridged List of Ch
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eaching Building and Machine

Negretti & Zambra's
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Thermometer
is a " Six's " pattern—registering

the highest, lowest, and present

temperatures—with a scale of

enamelled steel. This method

of construction ensures Dura-

bility, Legibility, and Cleanliness.

Price, unframed, 6/-. Mounted
in metal frame, as illustrated, 12/6

Price List

of ** Thermometers " will

be sent free on request.

NEGRETTI & ZAMBRA
38 Holborn Viaduct, London. E.C.
City Branch : 45 Cornhill, E.C.
West End: 122 Regent St.. W.
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Physics ...

Chemistry

BATTERSEA POLYTECHNIC, S.W.
Principal—S. G. Rawson, D.Sc.

University Courses, Day and Evening, under Recognised Teachers of the

University, are provided for Degrees ir! SCIENCE, ENGINEERING,
and MUSIC.

Full Courses for Day Technical and other Students, extending over

three or more years, are given.
^ - „ •

For Evening Students, Classes and Systematised Courses in (he following

subjects are also provided.
^ ^^^^^_^^^ ^^ ^^ _ ^^

Mathematics |;F. W. Harvev, M.A., B.Sc.

fW. Thomson, M.A., B.Sc.
- (.*S. Marsh, B.Sc, Ph.D.

(*). Wilson, M.<!c.

-y*]. L. White, D.Sc.

^W E. M. CuRNOCK, M.Sc, B.Eng.

IMechanical and I 'J. B- Shaw, A.R.C.S.. Wh.Ex.

Civil EngineerinBl^H. M; E^Tb^ A.R.CS , M.I.C.E.

Electrical [ 'A. W. Ashton D.Sc.

Engineering;! -A. T. Dover, A.M.I.t.E.

(•Miss L. J. Clarke, B Sc.

Botany \«Miss E. M. Delf, D.Sc.

Geoloey 'J- v. Elsden, D.Sc.

,y,„gjg 'H. D. Wetton, Mus Doc, F.R.C.O.

» Denotes Recognised Teacher of University of London.

Domestic Science Training Department
Head of Department—Miss M. E. Marsden.

Physical Training for Women.
Head of Department-Miss H. F. Morse.

Hygiene and Physiology.

Responsible Lecturer-Miss M. A. Shuttleworth, First Class Hons.,

Nat. Sc, Oxon.

Arts and Crafts.

Head of Department-A. H. Baxter, A.R.C.A., Gold Medallist.

Technological Courses in Chemistry, Engineering, Arts and Crafts,

new Hygiene Lab ra.ories given by the Worshipful Company of Drapers

are in usi UndT the Ecfwin Tate Trust, two Scholarships of the value ol

/7o and one of /jo are cfTered, each tenable for three years. The Morgan

£:errch°"scbolathip of ^70 per annum i-'^° °P--
J^^

Gov;r",ng Body

conduct Hoslel> for Women Students. Athletic Grounds extending over

five acres aie provided. The Edwin Tate Libr.iry is open for the use of

students. For Calendar and further particulars apply to the Secretary.

UNIVERSITY OF LONDON.

KING'S COLLEGE.
DIVISION OF NATURAL SCIENCE.

In this Division a Course of Study in Science is provided suitable for

general education or for the Examinations of the London and other

Universities. .. 1 j
Students are admitted into the Division either as Matriculated or non-

Matriculated Students. Several valuable Scholaiships and Prizes are

offered in this Division.

The Laboratories of the College are open to post-Graduates and Research

Students by special arrangement with the Heads of Departments.

The following are the Departments under the charge of the various

Professors, assisted by the Junior Staff :—

Mathematics P'°f- ^-
^.V ^o^"'''*' "^^^ «. F R <!

Pi„.=i,-s Prof. O. W. Richardson, D.Sc, F.R.S.
^''>'''"

f Prof. John M. Thomson, LL.D., F.R.S.
Chemistry { Prof H. Jackson, F.I.C., F.C.S.

R„,,.„ .. Prof. W. B. BoTTOMLEV, Ph.D., F.L.b.
?°'?"y Prof Arthur Dendv, D.Sc, F.R.S.

lelfyandMi^eraloiy W T, Gokoon, D.Sc, F.R.S^E
" *>' I Prof. W. D. Halliburton, M.D., B.Sc,
Physiology \ F.R.S.

Psychology D"-- W. Brown.

The next TERM commences WEDNESDAY, JANUARY 14, i9M-

For fur.her particulars apply to the Secretary, King's College, Strand,

London, W.C.

BACTERIOLOGY AND PATHOLOGY.

KINGS COLLEGE, LONDON.
UNIVERSITY LABORATORIES.

62 Cbandos Street, Charing Cross, W.C.

Baceriology and Pathology-Pro^e sor Hewlett, Dr. F. E. Tavlor
and fir. Hake.

Microscopy-Mr. J. E. Barnard, F.R.M.S.

Parasitology-Dr. George C. Low.

The Laboratory is open daily for Insiruction and Research.

An Evening Class in Bacteriology will commence on January 19, at

'

Forparticulars apply to the Secretary, or lo Professor Hewlett, at

62 Chandos Street.

THE SIR JOHN CASS TEQHNICAL INSTITUTE,
lewry Street, Aldgate, E.G.

DEPARTMENT OF PHYSICS AND MATHEMATICS.
The following Special Courses of Instruction will be given during the

Lent Term, 1914 :—

THE CONSTRUCTION AND USES OF PHYSICAL INSTRUMENTS
'

IN THEIR APPLICATION TO PHYSICAL CHEMISTRY.
By F. J. HARLOW, B.^^c, A.R.C.S.

A Course of 10 Lectures with associated laboratory work, Friday even-

ngs, 7 to 10 p.m., commencing Friday, January 16, 1014.

This Course is arranged especially for those who desire to become ac-

qua.nted with the construction and uses of the instruments employed in

the study and applications of Physical Chemistry. Full opportunuy will

be provided in the laboratory for practice in the use of the instruments

dealt with in the lectU'e^.

CONDUCTION IN GASES AND RADIO-ACTIVITY.
By R. S. Willows, M.A., D.Sc.

A Course of 10 Lectures, fully illustrated by experiments, Friday even-

ings, 7 to 8 p.m., commencing Friday, January 16, 1914.

This Course is intended for those who have a good general knowledge of

Physics and who desire 10 become acquainted with the modern develop-

ments of this important branch of the subject.

Detailed Syllabus of th^ Courses may be had upon application at the

Office of the Institute, or by letter 10 th.- Principal.

BEDFORD COLLEGE FOR WOMEN.
(UNIVERSITY OF LONDON.)

YORK GATE, REGENT'S PARK, LONDON, N.W.

Principal—Miss M. J. TuKE, M.A.

The Lent Term begins on Thuisday, January 15.

Courses are provided for Degrees of the University of London in Arts

and Science.

There is a Secondary Training Department and an Art School.

Courses are also ananged for scientific instruction in Hygiene and in

Horticultural Botany.

Accommodation for 85 resident students is provided.

Entrance Scholarships are awarded annually in June.

Full particulars on application to the Principal.

UNIVERSITY OF LONDON.

KING'S COLLEGE.
EVENING CLASS DEPARTMENT.

COURSES are arranged for the INTERMEDIATE and FINAL
EXAMINATIONS for the B.A. and B Sc DEGREES of the UNI-

VERSITY OF LONDON. Students taking the full Course pay Compo-

sition Fees and rank as Internal Students of the University.

The Classes are also open to occasional students for separate subjects.

For full inform.ition and Prospectus apply to the Dean (Mr. R. W. K.

Edwards) or to the Secrktarv, King's College, Strand, W.C.

THE UNIVERSITY OF LEEDS.
WINTER HOLIDAY COURSES FOR TEACHERS.

Short Courses of Lectures in Science, Gi Literature, and Classical

uary 13, 14, and 15Archaalogy will be %\,- - ,-.--' .-- ' v, ,• -, • . ,

Admission free to Graduates of the University. Fee for other stud

loj. for ihe whole Course. Full particulars from the Secretary, Wi

Holiday Courses, I he University. Leeds.

THE PRESIDENT OF THE BOARD
OF AGRICULTURE AND FISHERIES is prepared to

nominate to the Civil Service Commissioners a limited number cf

candidates for an examination 10 be held at an early date for an

ASSISTANTSHIP in ihe Royal Botanic Gardens, Kew.

Candidates must be between 11 and 30 years of age.

Applications should b- submitted 10 the Secretary, Board of Agricul-

ture and Fisheries, 3 St. James's Square, London, S. W., on or before

lanuarv 17 lOM on a form of application which may be obtained from

ihe .Secretary, together with a memorandu,n slating the qualifications

necessary and the subjects of examination.

3 St. James's Square, London, S.W.,

December 30, 1913.

SYDNEY OLIVIER,
Secretary.

APPOINTMENT OF AGRICULTURAL
ORGANISER FOR BERKSHIRE.

A Committee representative of the Berkshire Agricultural Instruction

Commiitee and of University College. Reading, w.ll shortly PJoMed to

select a candidate as Organiser of Agricultural Instruction in Berkshire,

under a scheme to be drawn up by the Berkshire Agricultural I nstruciion

Commiitee and carried out in conjunction with University College, Read-

ing. Applications must be received by first post January 28, 1914. full

particulars can be obtained from

THE REGISTRAR,
University College,

January 5, i9'4-
Reading.
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LISTER AND HIS WORK,
Lord Lister: His Life and Work. By Dr. G. T.

\\'rench. Pp. 384. (London : T. Fisher Unwin,
n.d.) Price 155. net.

T APPRO.A,CHED Dr. Wrench's book with

1 jealous suspicion. I was unfavourably im-
pressed by his preface, the final parag-raph of
which contains the statement :

—
" Between Van

Helmont and Lister nothing was added to the
fundamental philo.sophy of disease." This over-
coloration was an unpromising- introduction to an
account of the life and work of one of the g-rcatest
figures in medicine—Joseph Lister.

However, as I read I became more and more
fascinated with the book. In addition to an un-
bounded enthusiasm for his task, the author has
a detailed knowledge of the development of the
antiseptic system, and understands that it was
because Lister was a scientific investigator of the
first urder that he was privileged to make so great
a contribution to the welfare of mankind. Fur-
ther, Dr. Wrench's appreciation of the intellec-
tual and moral greatness of Lister is so sincere
that one forgives the occasional commission of
some of the faults of journalism. The book is

written throughout in an interesting and forcible
style.

^

Well-chosen anecdotes and extracts from
Lister's addresses are interspersed, which recall
the charm of his personality to those who knew
him, and assist to present the beauty of his char-
acter to those who had not this privilege.
The preliminary chapters are devoted to a

short account of Lister's childhood, student days,
and the first portion of his professional career at
Edinburgh. The importance of his early scientific
investigations and their bearing upon the great
work of his life is made clear. Then
follows an account of the condition of the surgical
wards of a hospital in pre-Listerian days. The
picture is painted in lurid colours, but, as the
generation which remembers this condition is

disappearing, it is necessary to impress upon the
reader the immense human importance of the
problem which occupied the attention of Lister.
The rest of the book is a history of the develop-

ment and final triumph of the antiseptic method
m surgery. The antiseptic system was based on
the germ theory of putrefaction, which had been
finally established by Pasteur. Pasteur himself
was fully alive to the possible application of the
facts he had discovered in the interpretation of
infectious diseases, and was anxious to put his
ideas to the test. At that time, however, he had
neither access to hospitals nor a laboratory where
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he could work at infectious diseases of animals.
His opportunity soon arrived, and, in the same
year (1866) that Lister was applying- the germ
theory to explain the occurrence of wound infec-

tion, Pasteur, at the request of the French Govern-
ment, was occupied with an investigation into the
causation of pebrine. This disease of silkworms
he discovered to be caused by infection by a proto-
zoan parasite, Nosema, which is transmitted
from the moth through the egg to the next genera-
tion of worms.
From his first contact with hospital wards Lister

had been impressed with the terrible evils of

wound infection, and sorely perplexed as to its

causation. What most surgeons took as a matter
of course was to him, even as a student, a pheno-
menon urgently demanding explanation, and
whilst house surgeon at L'niversity College Hospi-
tal he searched with his microscope for a possible

fungus as causal agent.

In 1865 Lister read the papers of Pasteur deal-

ing with the necessity of microbes for putrefaction,

which appeared in the Comptes rendus of the

Paris Academy of Sciences. The analogy between
the happenings in a flask of broth exposed to the
air and a festering wound was obvious to a mind
so prepared ; nevertheless hundreds of doctors
must ha\-e read Pasteur's papers and failed to see
that they had any significance for their art.

All this is well told in the chapter entitled

"Perplexity and Enlightenment," and in two
interesting chapters which follow, a description of

the first attempts to put the principle into practice,

and the striking success attained in one of the

most insanitary hospitals in the kingdom is given.

N'otwithslanding, antiseptic surgery was slow
in making headway. Many surgeons failed to

appreciate that antiseptic surgery was a system
ba.scd on a principle, and seemed to think that
they could neglect the principle and apply plenty
of carbolic. .Vs a consequence, they obtained
results little, if at all, better than by their old

methods.

The gradual spread of the gospel of " Lister-

ism " until its final acceptance is dramatically
told. In order to enhance the effect, the author
has painted a sombre background representing the

obstinate stupidity of many of the profession, and,
to this end, has quoted from the speeches and
writings of distinguished surgeons criticisms and
opinions which it seems almost cruel to re\-ive.

This certainly produces the effect of contrast, but
the lustre shed by the work of Lister is suflicient

to render the artifice unnecessary.

The climax was reached at the International
Medical Congress at .Amsterdam in 1879, when
I.isler's appearance called forth the greatest ova-
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tion ever witnessed at one of these assemblies. As

the applause subsided, Prof. Bonders, the presi-

dent of the congress, stepped forth and said :

—

" Professor Lister, it is not only our admiration

which we offer you ; it is our gratitude, and that

of the nations to which we belong."

The book concludes with an account of Lister's

antiseptic technique, and the reasons on which it

was based. This, in many respects admirable, is

unnecessarily polemical. Like Dr. Wrench, I

have no patience with those who would belittle

the discoveries of Lister because it may be possible

to attain the same end by a modification of his

method; but the torrent of irony poured upon

those surgeons who prefer to sterilise their dress-

ings and tools by steam instead of by chemical

means, or to adopt a number of precautions not

found necessary by Lister, is, surely, uncalled for.

The elaborate equipment of the modern operat-

ing theatre is not, as many suppose, essential,

but it is very convenient. The danger is that, by

its obtrusive array of apparatus for sterilisation,

the surgeon as well as the student may forget

that it is impossible to sterilise the skin of the

patient, so that it is, as Lister found, wiser to

have a second line of defence in the form of an

antiseptic dressing, which, although it may not

destroy all the microbes in the area of operation,

paralyses their activity until the wound has had

time to close. C. J. Martix.

SPECIALISED CHEMICAL TEXT-BOOKS.

(i) Gas Analysis. By ProL L. M. Dennis. Pp.

xvi-f434. (New York: The Macmillan Co.;

London: Macmillan and Co., Ltd., 1913.) Price

95. net.

(2) The Chemistry of Rubber. By B. D. Porritt.

Pp. vii-l-95. (London: Gurney and Jackson,

1913.) Price 15. 6d. net.

(3) Afi Introduction to the Chemistry of Plant

Products. By Dr. Paul Haas and T. G. Hill.

Pp. xii + 401. (London: Longmans, Green and

Co., 1913.) Price 75. 6d. net.

(4) Grundriss der Fermentmethoden. Ein Lehr-

buch fiir Mediziner, Chemiker, tind Botaniker.

By Prof. Julius Wohlgemuth. Pp. ix-l-355.

(Berlin : J. Springer, 1913.) Price 10 marks.

(i) /~^ .\S analysis enters into almost every

\Jf branch of chemical work, and there is

therefore no need to emphasise the importance of

a standard work on the subject. Prof. Dennis

began his book as a second edition of the English

translation of Hempel's famous " Methods of Gas

Analysis," but the inclusion in it of the advances

made during the last fourteen years has turned it

into a new book. Procedures for the determina-
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lion of most of the common gases are given in

considerable detail, but the^ book is rightly de-

voted mainly to rapid methods of technical gas

analysis, including the determination of heating

power as well as of quantity. The opening sec-

tions, occupying about one-third of the book, treat

in turn of the collection, storage, measurement,

and other manipulation of gases. The various

forms of apparatus devised for gas analysis are

described, a variety of important practical details

being included. After describing fully the methods

of analysis of the various simple gases, chapters

are devoted to the investigation of flue gas, illu-

minating gas, acetylene, and air. Although re-

markably complete, the book is not exhaustive;

for example, no reference is made to Bone and

Wheeler's valuable apparatus, first described in

1908. Only one of the automatic carbon dioxide

recorders is described, whereas there are others

on the market equally if not more satisfactory.

However, these are only minor blemishes on a

work which is likely to be widely used.

(2) Mr. Porritt is to be complimented on having

compressed within narrow limits a very complete

and readable account of the chemistry of rubber.

His book can scarcely fail to be of great value to

all who master it, and it should be of considerable

service to those directly interested in the industry.

As a practical man, the author is fully alive to

the complexities of the problem presented by

rubber, and his account of the advanced chemistry

of its structure is combined happily with the more

practical details of its working.

The first chapter deals with the properties of

crude rubber, directing attention to its constitu-

ents and such properties as tackiness and perish-

ing, which require scientific investigation, so that

they may be prevented in the future. A neat

summary is given of the chemical constitution of

rubber and of its synthetic imitations. Sections

3 and 4 describe the process of vulcanisation and

the various theories which have been put forward

to explain it. We read with interest that Han-

cock, the first to utilise the process in England

about 1842, conducted experiments from which

any kind of scientific method was conspicuously

absent! He was nevertheless successfulJ Al-

though Mr. Porritt 's book assures us that this

is not the method of procedure in 191 3, we cannot

help feeling that if, a few years ago when money

was plentiful in the industry, the plantation com-

panies had endowed properly scientific research

on rubber, they would not now be complaining ot

the unsatisfactory price which their product

realises as compared with the wild article. The

subject of synthetic rubber is fully treated, though

no optimistic opinion is expressed as to its com-



January 8, 19 14] NATURE
525

mercial success in the near future. I he bo^k en-Js
with a bibliography giving 179 rflerenccs to the
original Hterature.

(3) 'fhe title of this wo-li very accuirately repre-
sents its contents; it. is in no sense a text-book

I. of plant chemistry, though it is intended for

;
students of vegetable physiology. The plan

. adopted by the authors is to single out various

J
.groups of substances because they occur in plants,

I
and to give some idea of their chemistry. Refer-
< nee is usually made to the mode of occurrence
"I the particular compound, and occasionally to its

biological significance or economic importance.
From the point of view of the botanist, especially
the junior student, the result is a valuable com-
pilation of facts which were previously only to be
found widely scattered. The authors are to be
congratulated on the extent of their reading and
the large amount of pertinent matter which they
have introdu.:ed, much of which has not hitherto
been found in text-books.

Viewed, however, from a somewhat higher
standard of criticism, the book is disappointing.
It lacks stimulus and feeling, both on the chemical
and on the botanical side, and although informa-
tiv ;i, is not sufficiently critical to guide the user
on just those questions where he needs informa-
tion. If chemistry is to be of real aid to the
biologist, he must realise its broader issues and
acquire some chemical feeling. This it is impos-
sible to gain from a book dealing with the reac-
tions and properties of selected substances, and
the introduction of such methods of teaching
chemistry to biologists is to be deprecated on all

grounds.

The writers are at their best in some of the
more advanced sections, those dealing with the
tannins and with plant pigments being admirably
done. The other chapters are devoted to fats,
carbohydrates, glucosides, nitrogen bases, col-
loids, proteins, and enzymes.

(4) Dr. Wohlgemuth in his preface claims to
have collected together all the experimental
methods which are of use for the study of enzymes,
but we fear he will find it difficult to establish
his claim. Indeed, the book is disappointingly
superficial, the more so as there is a real need for
it just at present. Many of the best and most
gencr lilv used processes are entirely ignored, and
there are far too many inaccuracies and loose
statements. In particular, the author appears to
have paid no attention at all to the very large
bulk of English and American work on the sub-
ject, either in the original or in the excellent
abstracts in rhe German journals which must have
been available to him.

The carbohydrate enzymes are very incom-
j
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pletely treated, and the same applies to diastase.
The estimation of this enzyme is so important for
the brewing industry that it has been very thor-
oughly studied, and methods of great accuracy
have been elaborated, for which we look in vain.
Emulsin scarcely receives mention, in spite of
its importance in plant physiology, and of the
newer work on it we find not a trace. The in-
formation about urease is equally scanty. The
author is more lengthy and presumably more at
home on the pathological side of the subject, and
lie appears to cater specially for medical men
who propose to make the detection of enzymes of
advantage in diagnosis. It is desirable to em-
phasise the danger of this practice—the technique
of enzyme identification is not easy, and insuffi-

ciently qualified workers are prone to obtain mis-
leading results. Physiological chemical literature
is already burdened with so much that is incorrect
that no encouragement should be given to prac-
tices which are likely to lead to a continuance of
the evil. £ p _.\

THE REGULATION OF NAVIGABLE
RIVERS.

The Improvement of Rivers. By B. F. Thomas
and D. A. Watt. In two volumes. Pp. xv +
749 + 76 plates. (New York: John Wiley and
Sons, Inc. ; London: Chapman and Hall, Ltd.,

1913.) Price 315. 6d. net.

THIS is the second edition of a book published
in New York in 1903. The authors are

assistant engineers in the service of the United
States, and have drawn to a considerable extent
on their personal experience of works carried out
in that country. The subjects dealt with are :

—

Chap, i., The characteristics of rivers; ii.. Regu-
lation of river channels; iii. and iv.. Dredging
and Snagging; v., Embankments and their pro-
tection; vi.. Levees; vii.. Storage reservoirs;

viii.. The improvements of the outfalls of rivers.

The second part relates principally to the canalisa-

tion of rivers. Tidal rivers are not dealt with.

The text is accompanied by a great number of
illustrations explanatory of the works described.

These two volumes contain much useful informa-
tion relating to the subject dealt with, and are
well worth the study of engineers engaged in this

class of work.

The authors direct attention to a fact that should
be borne in mind by engineers engaged in river
training, that experience has shown that although
water is a fluid element without cohesion, influ-

enced by the laws of gravitation, yet it cannot be
made to flow in any desired direction unless the
training worlds are carried out subject to rules



526 NATURE [January 8, 19 14

which experience has dictated. All flowing water

moves under the guidance of natural laws which

produce in their combinations complex results,

which must be taken into consideration fully il

favourable results are to be obtained from the

regulation of river channels.

One subject dealt with at some length which

deserves the careful attention of river engineers

is the prevention of floods by regulating the flow

of the water by means of natural or artificial reser-

voirs. It is not for want of example that this

important subject has not received the attention

that it deserves. So long ago as the time of

the Pharaohs, the regulation of the Nile was

effected by the construction of Lake Moeris.

Advantage was taken of a large natural depression

near the river, covering an area of 695 sq. miles.

This was embanked, and a channel cut connecting

the lake and the river. In times of extraordinary

high Nile, an opening was cut in the embankment

and the water from the river allowed to flow

through the cut to the artificial lake ;
when the flood

subsided the cut in the bank was made up again.

In America the great lakes form a practical

object-lesson as to the use of storage reservoirs.

These operate to preserve a balance between the

cycles of wet and dry seasons, and so regulate

the depth of the water in the rivers with which

they are connected, to the advantage of navigation

in dry seasons, and the prevention of floods when

the rainfall is excessive.

The largest artificial reservoir that has been

constructed in the United States is that at the

head of the Mississippi. The country in the

neighbourhood of the source of this river is inter-

spersed with a great number of small lakes and

depressions. About thirty years ago, following

the Egyptian example, embankments were con-

structed to hold up the water over this area in

wet seasons, and works carried out to enable this

to flow out when the river could take it without

causing floods. In Italy the lakes adjacent to the

northern tributaries of the Po have in like manner

been adapted to serve the same purpose. The

flow of the Rhine in its upper part is also regulated

by the lakes with which it is connected.

One of the most extensive modern artificial

systems of regulation is to be found in Russia, at

the head waters of the Volga and Msta rivers,

where, by the embankment of a large tract of low

swampy land, the flow of water in the Volga has

been so regulated that the length of time over

which navigation is practicable in dry seasons has

been Increased by three months.

The most recent example of river regulation in

Europe has been carried out in Silesia, where, on

.in average, the river Oder overflowed its banks
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and flooded the country through which it flows

once in eight years. The^ loss to the inhabit-

ants caused by the last of these floods was estim-

ated at half a million pounds. The scheme adopted

has been to form a series of reservoirs by con-

structing embankments across the valley and hold-

ing- up the water when the river is not able t.>

carry off the rainfall.

OVR BOOKSHELF.
The Wonders of ]l'ireless Telegraphy. By Prof.

J. A. Fleming, F.R.S. Pp. xi+279. (London:

S.P.C.K., 1913-) Price 3s. 6d. net.

Dk. Fleming's reputation as inventor, experi-

menter, theorist, and expositor in the domain of

wireless telegraphy is so high that any work by

him upon this fascinating and difficult subject

will be welcome. ^Ve already have learned to

look to his advanced and mathematical works for

guidance when seeking to understand the intrica-

cies of spark or aethereal telegraphy. In the pre-

sent book, however, Dr. Fleming has undertaken

a task which in many ways is more difficult than

writing an advanced treatise, for he has attempted,

and his success is great, to unfold the nature of

the operalicns on which this new art depends

without the use of mathematical or very technical

language. This book is to be considered as a con-

tinuation of, or addition to, "Waves and Ripples

in Water, Air, and /Ether," by the same author.

Without following the treatment of the several

chapters, special reference may be made to the

fifth chapter, which is of particular interest, as we

there find the most recent views on long-distance

transmission as not affected by the curvature of

the earth, but susceptible to peculiarities of

weather, and, above all, to the effect of the rising

or setting sun. .Another feature is the discussion

of the methods of transmission by intermittent

spark, continuously existing arc, and various

mechanical methods of obtaining continuous waves

or nearly so, and this it would appear might be

read to advantage by some whose knowledge of

electrodynamics is greater than their familiarity

with the everyday difficulties met with in working

commercially.

The chapter on the wireless telephone is also

one which will appeal to every reader.

(i) Who's Who, 1914. Pp. XXX + 2314. Price

155. net.

(2) ^Who's Who Year-Book for 1914-15. Pp-

vii+178. Price i.v. net.

(3) The Ens^Ushwomun's Year-Book and Directory,
"

1914. Edited by G. E. Mitton. Pp. xxxii-l-

441. Price 2S. 6d. net.

(4) The IFnteci' and Artists' Year-Book, 1914.

Edited bv G. E. Mitton. Pp. x+ 157. (London r

Adam aiid Charles Black.) Price is. net.

(i) TiiK best praise which can be given to the

sixty-fifth issue of "Who's Who" is to say that

it maintains the high standard of excellence ot

previous editions. VVe notice that it has increased

in size by nearly a hundred pages, and that, as
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usual, a prominent place is given to the bio-
graphies of eminent British and foreign men of
science. We know of no more useful work of
reference, or of one which is consulted more fre-
quently.

^
\2) This supplement to "Who's Who" con-

f
tains a remarkable miscellany of information as

i. to the oHices held by distinguished men and so on,

|;
iirranged convenient!)- in tabular form to assist

j, rapid reference.

I
(3) With the assistance of an honorary con-

I sultative committee of women workers eminent
I in their respective spheres of activity, the editor
} has compiled an indispensable compendium of in-

formation for all women who participate in public
or social life. Parents desiring guidance as to
careers for their daughters will find this volume
very helpful.

(4) The sub-title of this iDook, "A Directory for
Writers, Artists, and Photographers "—exactly
descriljes its scope and intention, which are
fulfilled successfully.

Papers of the British Scliool at Rome. Vol. vi.

Pp. xiv+511 + xl plates. (London: Macmillan
and Co., Ltd., 1913.) Price 425. net

The severely archfeological part of this work con-
sists of reports of excavations in Malta and Gozo
made in 190S-11, and of a survey of the mega-
Jithic monuments of Sardinia. The investigation
was confined to Neolithic monuments. Buildings
usually ascribed to the Phoenicians are now
assigned to the end of the Neolithic age, or to
the very beginning of the " Eneo'ithic " period or
the age of metals (p. 5J. They were "in part
sanctuaries, in part dwellings." No Neolithic
burials were discovered in them, but typical Neo-
lithic burials were found e'sewhere under other
conditions (pp. 7, 8, 12). Such evidence fully
warrants the happy description "megalithic
sanctuaries" (p. 35). "Connection of origin with
the pottery of the ^ligean there is apparently
none

; at any rate, it is so remote that we cannot
trace it, and of direct .Egean influence," says Mr.
Peet, " I can see no certain evidence whatsoever."

;
The builders were evidently allied to the people
who made "the rock-hewn graves of Sardinia,
Spain, and perhaps Sicily "

(p. 17).

But the "sanctuaries" of Malta are, according
to the second report, "dolmenic tombs" in Sar-
dinia. As no evidence of burial is produced, one
is forced to think that the investigation in that
quarter is in the "dolmenic tomb" period of
research. It is all about the "cult of the dead,"
with the dead conspicuously absent. In the first

report Dr. Ashby says :
" I do not think that it

is possible to accept the idea of Evans that these
mounments ' served, in part at least, a sepulchral
purpose. '

" (p. 8).

Excellent plans disclose orientations which rank
In w^ell-known categories, and the linear measures
dovetail into striking harmonies, but the " British
School at Rome " seems to care little for such
trifles. Nowhere one finds the suggestion that
the "sanctuaries" were also observatories.

John Griffith.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is
taken of anonymous communications.]

The Pressure of Radiation and Carnot's Principle.

As is well known, the pressure of radiation, pre-
dieted by Maxwell, and since experimentally confirmed
by Lebedew and by Nichols and Hull, plays an im-
portant part in the theory of radiation developed by
Boltzmann and W. Wien. The existence of the
pressure according to electromagnetic theory is easily
demonstrated,' but it does not appear to be generally
remembered that it could have been deduced with
some confidence from thermodynamical principles,
even earlier than in the time of Maxwell. Such a
deduction was, in fact, made by Bartoli in 1S76, and
constituted the foundation of Boltzmann 's work.-
Bartoli's method is quite sufticient for his purpose;
but, mainly because it employs irreversible operations,
it does not lend itself to further developments. It
may therefore be of service to detail the elementary
argument on the lines of Carnot, by which it appears
that in the absence of a pressure of radiation it would
be possible to raise heat from a lower to a higher
temperature.
The imaginary apparatus is, as in Boltzmann 's

theory, a cylinder and piston formed of perfectly
reflecting material, within which we may suppose the
radiation to be confined. This radiation is always of
the kind characterised as complete (or black), a re-
quirement satisfied if we include also a very small
black body with which the radiation is in equilibrium.
If the operations are slow enough, the size of the
black body may be reduced withoui: limit, and then the
whole energy at a given temperature is that of the
radiation and proportional to the volume occupied.
When we have occasion to introduce or abstract heat,
the communication may be supposed in the first in-
stance to be with the black body. The operations are
of two kinds : (i) compression (or rarefaction) of the
kind called adiabatic, that is, without communication
of heat. If the volume increases, the temperature
must fall, even though in the absence of pressure
upon the piston no work is done, since the same
energy of complete radiation now occupies a larger
space. Similarly a rise of temperature accompanies
adiabatic contraction. In the second kind of opera-
tion (2) the expansions and contractions are isothermal—that is, without change of temperature. In this
case heat must pass, into the black body when the
volume expands and out of it when the volume con-
tracts, and at a given temperature the amount of heat
which must pass is proportional to the change of
volume.
The cycle of operations to be considered is the same

as in Carnot's theory, the only difference being that
here, in the absence of pressure, there is no question
of external work. Begin by isothermal expansion at
the lower temperature during which heat is taken in.

Then compress adiabatically until a higher temperature
is reached. Next continue the compression iso-
thermally until the same amount of heat is given out
as was taken in during the first expansion. Lastlv,
restore the original volume adiabatically. Since no
heat has passed upon the whole in either direction, the
final state is identical with the initial state, the tem-

1 See, for example, I. J. Thomson, "Elements of El-rtricity and M.ig-
netism" (Cambridge, 1895 § 241): Rayleigh, P/n7. Mag. (xlv., p. zzs,
i8g8): "Scientific Papers " (iv., p. 354),

2 Wied. Ann., vol. xxxii., pp. 31, 291, 1884. It is only through Boltz-
mann that I am acquainted with' Bartoli's reasoning.
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ptrature being recovered as well as the volume. The
sole result of the cycle is that heat is raised from a

lower to a higher temperature. Since this is assumed
10 be impossible, the supposition that the operations

can be performed without external work is to be

rejected—in other words, we must regardthe radia-

tion as exercising a pressure upon the moving piston.

Carnot's principle and the absence of a pressure are

incompatible.

For a further discussion it is, of course, desirable

to employ the general formulation of Carnot's prin-

ciple, as in a former paper.'' If p be the pressure,

6 the absolute temperature,

(29),e'^,=u ....
where Mi/i' represents the heat that must be com-
municated, while the volume alters by dv and d6= o.

In the application to radiation M cannot vanish, and
therefore /> cannot. In this case clearly

M = U+/ (30),

where U denotes the volume-density of the energy

—

a function of 6 only. Hence

—

^1^U+/ (30.

If we assume from electromagnetic theory that

p= \^ (32),

it follows at once that

v^e^ (33),

the Wfll-known law of Stefan.

In (31) if p be known as a function of 6, M as a

function of ti follows immediately. If, on the other

hand, U be known, we have

\e) 6-

)+c. . . (34).

RWI.EIGII.

"Atmospherics" in Wireless Telegraphy.

The greatest diflicuity in wireless telegraphy is due
to atmospherics. I believe that every attempt to pre-

vent these sudden shocks from entering the receiving

apparatus in important stations has failed. Now Mr.

S. G. Brown has wires stretched horizontally from
his house to his stables in Kensington at about 40 ft.

from the ground; he receives all the ordinary messages
and time signals with practically no sign of atmo-
spherics. Of course, lessening the height of high

antennae lessens the energy received, but it seems
that the diminution of the blow is much greater than

the diminution of ordinary signals. One of Brown's
latest relays magnifies the currents in the receiving

apparatus one hundred times, and he expected that

the signals would be well received, in spite of the

lowness of his wires, but he was surprised to find

that the blow, the atmospheric, had almost altogether

disappeared. In fact, there was no blow to magnify.
I believe that the Salcombe Hill Observatory arrange-

ment for receiving time signals is also free from atmo-
spherics, its antennae being quite low, and a Brown
relay being used.

If the following explanation of this curious pheno-

menon is correct, it ought to be easy to destroy

atmospherics however high the antennae may be.

An tintenna is affected by rays of all frequencies

because its vibrations are damped by resistance,

•• •• On the Pressnre of Vibrations," Phil. Mag., iii., p. 338, 19 2 ; "Scien-

tific Papers," v., p. 47.
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although it is, of course, most sensitive to rays of its

own frequencv. An atmospheric is of the nature of a

sudden shock; it consists of fays of all frequencies,-

and particularlv of rays of all sorts of very high

frequencies. Suppose the frequency of the antenna

to be anything from 50,000 to 300,000 per second ; let

us say 100,000. I take it that houses and trees are

very imperfect antennae the frequencies of which are

probably much greater than 100,000 generally,

although sometimes less. When rays are proceeding

horizontallv the ajther in the neighbourhood of trees

and houses is therefore greatly robbed of all energies

which accompany waves of high frequency. In fact,

all rays of frequencies corresponding to the frequen-

cies of trees and houses are absorbed, and a low

antenna of frequency 100,000 receives but little energy

of other frequencies than its own, and therefore little

of the "atmospheric " blow. If this explanation is A
correct, it is only necessary to surround a receiving I
antenna bv numerous others of all sorts of high •

frequency. If I am right it is scarcely possible to

receive atmospherics in the middle of a large city

unless the ground is much higher than neighbouring

ground, just as we know that an ordinary house in

The middle of a city is never struck by lightning.

My explanation 'cannot be complete, for the man
in charge of a coast station in the Mediterranean states

that he has difficulty in receiving signals because dis-

turbing atmospherics are so numerous, whereas ships

in the neighbourhood, or even five miles away, are

comparatively undisturbed in their signalling. Now
these ships are far away from trees and houses.

Again, Mr. Brown tells me that although he receives

no atmospherics from great distances, his signals are

certainly disturbed by local thunderstorms. In fact,

he can predict the coming of a thunderstorm when
it is probablv twenty miles away. My explanation

may be defended bv saying that the fronts of the

Maxwell waves are not vertical in such cases, .\gain,

I have been told that without altering the antenna

at a receiving station, if we tune it to a lower fre-

quency, there is more disturbance from atmospherics.

It is possible that this is not generally true, but only

true for certain stations, and, if so, my explanation

may escape censure. John Pkrry.

December 30, 1913.

Columbium versus Niobium.

.At ;\ melting of the council of the International

Association of Chemical Societies in Brussels, last Sep-

tember, a committee on inorganic nomenclature, among
other recommendations, endorsed the name and symbol

"niobium" and " Nb," for the element which was

originally named columbium. As this recommendation

is historically erroneous, a brief statement of the fact-

appears to be desirable.

In 1801 Hatchett, an English chemist, analysed

strange .American mineral, and in it found a ne\

metallic acid, the oxide of an element which he named
columbium. .A year later, Ekeberg, in Sweden,

analysed a similar mineral from Finland, and dis-

covered another element, which he called tantalum

Wollaston, in 1809, undertook a new investigation ei

these elements, and concluded that they were identici!

a conclusion which, if it were true, would ha\

.

involved the rejection of the later name, and the

retention of the earlier columbium. The accepted

rules of scientific nomenclature make this point clear.

For more than forty years after Hatchett's discovery

both names were in current use ; for although VVollas-

ton's views were accepted by many chemists, there

were others unconvinced. In 1S44, however, Heinrich

Rose, after an elaborate study of columbite and tanta-

lite from manv localities, announced the discovery of
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two new elements in them, niobium and pelopiuni.
The latter supposed element was afterwards found to
be non-existent, but the niobium was merely the old
columbiuni under a new name. That name in some
mj'Sterious manner was substituted by the German
chemists for the original appropriate name, and has

^
been in general use in Europe ever since. In America

? the name columbium has been generally preferred, and
£ was formally endorsed by the Chemical Section of the

jl
American Association for the Advancement of .Science

. more than twenty years ago. In England, also,

i

columbiuni is much used, as, for e.xample, in Roscoe
and Schorlemmer's "Treatise on Chemistry," Thorpe's
" Dictionary of Applied Chemistry," aiid the new
edition of the " Encyclopjedia Britannica."
The foundation of Rose's error seems to have been

an uncritical acceptance of Wollaston's views; for he
speaks of all the minerals he studied as tantalite.
He also, at least in his original memoir, claims that
the atomic weight of niobium is greater than that
of tantalum, and here he was obviously wrong.

In short, the name columbium has more than fortv
years' priority, and during that interval was accepted
by many chemists, and was more or less in current
use. To employ the name niobium is not only un-
historical, but it is also unfair to the original dis-
coverer, meaningless, and without any justification
whatever. Furthermore, it injures the splendid repu-
tation of Rose, for it perpetuates and emphasises one
of_ his few errors. The recommendation of the com-
mittee above-mentioned should not be accepted, for it

is opposed to the established rules of priority.

F. W. Clarke.

A New Etching Reagent for Steel.

What I believe to be a novel and useful reagent for
the etching of steel specimens for microscopic exam-
ination has recently been worked out in this labora-
tory by the writer, in conjunction with Mr. J. L.
Haughton. A very brief account in this place is

perhaps justified in view of the fact that the oppor-
tunity for publishing a full account of the work in
the usual way will not occur for some months.
The etching reagent consists of an acid solution of

ferric chloride, similar to that frequently used for
etching copper alloys, but containing about o-i per
cent, of cupric chloride and about half that quantity
of stannic chloride. The copper in this solution is,

of course, displaced by the iron of any steel specimen
exposed to it, and the copper is deposited on the
surface of the steel. We have, however, discovered
that in ordinary carbpn steels this action can be made
to occur in such a way that a thin deposit of copper
is slowly formed on the ferrite, while pearlite and
cementite are only very slightly affected. I'nder the
microscope the ferrite appears to be blackened, while
the pearlite remains bright. The appearance of the
etched specimens is thus the e.xact negative of that
obtained by ordinary reagents, provided that the steel
is very pure. We have found, however, that in com-
mercial steels the ferrite is not darkened uniformly,
but that a strongly banded structure is developed.
Apparently the rate of deposition of copper is greater
the purer the ferrite, one of the most important im-
purities in this regard being phosphorus. By a suit-
able use of the reagent, patterns are obtained which
indicate the distribution of the phosphorus in a clear
and striking manner, and it is thus possible to obtain
in two minutes by the use of the new reagent results
hitherto only obtainable bv the process of "Beat tint-
ing."
By the kindness of Dr. J. E. Stead, F.R.S., we

have been enabled to compare the patterns obtained
by heat-tmtmg on one of Dr. Stead's own specimens
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and those obtained by means of our reagent on the
same surface after repolishing, and these patterns
have proved identical. Beyond this, however, the
new method of etching by the electro-chemical deposi-
tion of another metal promises to open up many
possibilities in the study of the structure of metals',
but these we have not yet had time to work out.

W.-VLTER ROSENH.^I.N.
The National Physical Laboratory,

(Wernher Metallurgy Laboratory),
December 31, 1913.

Dr. J. F. Thorpe's "Caged" Compound.
As Dr. J. F. Thorpe has apparently found difficulty

in representing his newly discovered tricarboxvlic acid
by a formula in the plane of the paper (i/j'de Proc.
Chem. Soc, vol. xxvii., p. 347), may I suggest

COoH

. I \
C.CH., \

no.c.c — c.cOoH
as being as good as the one he suggested if not
preferable to it.

A "caged" cube compound, CgXj, could similarly
bo advantageously represented by the projection
formula :

—

X.C C.X

X.C C.X

W. W. Reed.
Technical Institute, Norv.ich,

December 16, 1913.

Mr. Reed is quite right, and doubtless the formula
he suggests will have to be adopted for this and
similar compounds when it is desired to express their
structure graphically on the plane of the paper.

It is, however, evident, as Prof. Armstrong stated
at the meeting of the Chemical Society, that a large
tiumber of organic compounds are very inadequatelv
represented by the usual two dimensional formula;,
and that it will be necessary, in the near future, to
reconsider our method of portraying the structure of
these substances. The isolation of the compound
under discussion, for which, on Prof. .Armstrong's sug-
gestion, the name methyl-tctrahedrene tricarboxylic
acid has been adopted, merfely serves to accentuate
the limitations of our present method, for it is evident
that the formula suggested by Mr. Reed does not
represent the true relative positions of the carbon
atoms in the molecule. For example, it is difficult to
understand that the formula

CO.,H.C -C.CHj

represents the same compound as Mr. Reed's formula.
This is still more apparent in Mr. Reed's cube

formula, in which it is difficult to realise that the
eight carbon atoms are of equal value.

J. F. T.
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Lucretius or Kapteyn?

NoNNE vides etiam diversis nubila veiilis divcrsas

ire in partis inferna supernis? Qui minus ilia queant

per magnos atberis orbis astibus inter se diversis

sidera ferri? De Kcniin NaiurA. v., 64(5-9.

See you not too that clouds from contrary winds

|)ass in contrary directions, the upper in a way con-

trary to the lower? Whv may not yon stars just as

well be borne on through their great orbits in ether

bv currents contrary one to the other?
Miinro's Translation.

E. J. M.

Semi-absolute.

TliK biologist, even the most mathematical, envies

and admires the greater precision of slalemcnl and

THE MAKING OF MOL'XTAINS.--

THE object of the very attractive volume before

us, as stated by its 'author, is to supply

geographers with such a knowledtie of geological

processes as rs necessary for understanding the

origin of the orographic features of the earth's

surface, ^^'ith this purpose in view, technical

details are—so far as is possible—avoided, while

disputed and doubtful topics are, as a rule, kept

in the background ; while by vivid and picturesque

descriptions, aided by admirable photographic

illustrations and diagrams, the reader is made

acquainted with the chief types of mountain forms

and the agencies by which they have been pro-

duced.

language that is possible for the ])hysici.--l. and the

physicist in his turn is apt to pkmie himself on the

fact that his sciences, as compared with those of the

biologist, are the exact sciences. Some biologists in-

terested in precision of terminology have been wonder-

ing what the physicist may mean b'- the term ' semi-

absolute "—a tci-m which' will be found applied to

volts in the title of a paper recently read before the

Royal Society (N.vruRE, December 25, 1913, p. 495'

column i). On the face of it, semi-absoluteness is no

more easy to conceive than is semi-infinity, and one

is therefore tempted to regard the phrase akin to the

"quite -all right" of the modern young lady, the

"quite a few" of the .American, and other such

degeneracies of modern speech. That view must, of

course, be wrong, but an explan.-ition would be com-

forting to more than one Enoi'RI-K-
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The great majority of the elevations of the

land are classed as "original or tectonic," the

building-up of these structures being due to many

diverse agencies ; only a small residue of the

relief-forms are grouped as "subsequent or relict
"

mountains, being the result of opei-ations that, b>

removing the surrounding materials, have left

great upstanding masses behind.

First ,imong the tectonic mountains are included

those of volcanic origin, grouped by the author

as ."debris cones," which are made up of frag-

mental materials, usually of igneous origin but

often accompanied by detritus from aqueous

1; Mo.intains: ihcir Origin. Growth, and Deciv." Hy Prof lames

C.eikie, F.R S. Pp. xix J- 3ii-l-l«xx plate«. (Edinburgh: Oliver and Boyd.

London : Gurney and Jackson, 1913.) Price isi. 6ii. net.
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and metamorphic rocks ; in the second place, we
have "lava-cones" built up entirely by outwelling'

streams of liquid rock from a fissure; and,

thirdly, "composite cones " built up by alternating

ejections of fragmental materials and lavas.

The varied slopes of cones, as determined by the

nature of the fragmental materials or the degree
•of liquidity of the lavas, are well explained and
illustrated. The very graceful forms assumed by
some \olcanoes—which is so conspicuously illus-

trated by the representation of the famous
Japanese mountain Fuji3'ama—are explained by
the author as being due to the larger ejected

fragments accumulating nearest to the crater, but

it may be in part also due to central subsidence.

Such subsidence is admitted by the author to have

from the ocean-floor to a height of 30,000 ft.,

while, so gentle are their slopes, they have
diameters of more than 80 miles. At the
other end of the scale, and as a supplement to the

catalogue of volcanic mountains, geyser-cones
and mud-volcanoes ("air volcanoes" of the
author) are noticed.

In contrast to the elevations produced by the
heaping up of materials brought from below the
earth's surface we have "epigene types," formed
by superficial detritus piled up either by glacial

or ffiolian agencies. To the former class belong
moraines of all kinds—sometimes forming hills

more than 800 ft. in height—with the less con-
spicuous but more extended terrestrial features

known as drumlins and eskers. As the result of

r (or Tacoma), Washi

taken place in the formation of some volcanic

craters like that of the celebrated "Crater-lake"

of Oregon. The results of denudation on volcanic

cones is well illustrated. In describing the

manner in which younger volcanic cones rise

within old craters, the author unfortunately

speaks of "cone-in-cone " structure, a term which

has already been appropriated by geologists for

a totally different phenomenon. As illustrating

the vastness of the agencies by which \olcanic

mountains are built up, the author justly points

•out that the great cones of the Hawaiian Islands

must be regarded as the grandest orographic

feature on the globe, seeing that these cones rise
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wind-action, we have the sand dunes of sea-

coasts and the far more extensive structures of

the same kind characteristic of deserts.

In passing from the comparatively simple
" mountains of accumulation " to the opposite

class, to which he gives the name of " deformation
moimtains," our author approaches, as he him-
self admits, the most diflicult part of his task.

He commences by giving an outlin'; of the his-

tory of the development of our knowledgfe of the

subject, in which he justly lays stress on the

important effect of Lyell's protest against the

orograohic theories of de Beaumont; and he goes
on to indicate the value of the subsequent work
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ul the brothers Rogers in ths Appalachian moun-

Kiins ot the United States. Ihe great majority

cl the "deformation mountains" aie shown to be

undoubtedly "folded mountains," anci, as may be

expected m a work of this kind, the important

light thrown u, :- mountain-origin by the study

ol the Scottish Highlands, as a mountain chain

dissected by denudation, is admirably explained,

tl-.ough we miss any reference to the value of the

L.l.oL'rs of Nicol and Lapworth in this connection.

J'h'- I'arieties of folding and the relations between

;.ilding and "thrusts" find full illustration; and

the theoretical views of Heim, Steinmann, Suess,

and other continental authors on the nature,

extent, and results of the great complexities ex-

hibited in the Alps, with their possible causes,

are fairly stated though not fully discussed. The

influence of jointing and weathering in producing

the various types of alpine scenery rightly occupies

;i very important place in the work.

A second class of "dislocation mountains" in-

cludes curious types recognised in recent years

by the geologists of the United States, with the
" horsts " of German geologists. In all of these,

extensive faulting—like that by which the moun-

tains of Moab are left in relief by the great Dead-

Sea fault—has been the chief agency concerned

in their formation.

The mountains carved by denudation out of

great igneous masses (the so-called "laccolites"

and "batholites ") constitute the author's third

class of "deformation mountains," and are illus-

trated by the Henry mountains of North America

• ind the' Red Hills and Coolin Hills of Skye. It

is here that we detect a little want of consistency

in the classification adopted by the author. In

describing his volcanic mountains he rightly refers

not only "to the denuded remains of small cones

—

commonly called "necks"—but to masses of lava,

like the North Berwick Law, or of lava and tufifs

like Largo Law, which are so conspicuous in the

Scottish Lowlands as forming the denuded cones

of great volcanoes. But the similar masses in

Skye and the other islands of the Inner Hebrides

do not differ from these in anything but their

greater dimensions, and it seems scarcely justifi-

able to place them in a totally different class.

The final chapter of the book is devoted to the

examples which the older geologists styled

"mountains of circumdenudation," but which the

author designates " subsequent or relict " moun-
tains, of which we have such striking British

examples in the great stacks of Torridon sand-

stone in western Sutherland and Ross.

Not less instructive than the text of this excel-

lent work is the selection of eighty photographic

plates which illustrate it. One-half of these is

taken from the admirable series prepared by the

Geological Survey of Scotland, and they show
how rich our country is of examples of mountain
structure ; the other half consists of pictures

supplied by photographers of Switzerland and the

United States.

J. W. J.
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ZONAL STRUCTURE IN
ANIMALS.'^

PLANTS AND

WHEN a drop of strong silver nitrate is

placed on a thin layer of 5-10 per cent,

gelatine containing about o'l per cent, of potass-

ium bichromate, remarkable phenomena are

observed. The gelatine under the drop is coloured

red-brown bv the abundant precipitation of silver

chromate. The nitrate spreads gradually by

difTusion into the gelatine, the rusty brown area of

precipitation enlarges, it forms at its periphery a

dull whitish seam, and further outwards in the

gelatine a system of numerous concentric rings

is developed, spreading like rings on the surface

of a quiet pool. These are the well-known Liese-

gang's rings or zones, and the central idea of

Prof. Krister's inxestigation is that these throw-

light on zoned structure in cells and tissues. He
has made numerous experiments with the diffu-

sion zones formed in colloidal media in vitro, and

j

he seeks to utilise the phenomena observed in the

interpretation of organic structures—such as

cross-striping in leaves, annular and other mark-
ings in cells and vessels, the layers in starch-

grains, the markings on diatoms, the lines on
Ijutterflies' wings, on shells, on feathers, on por-

cupines' quills, and what not.

Ostwald's explanation of Liesegang's rings is

not unanimously accepted, but no one doubts that

the phenomenon will be cleared up in terms of

laws of diffusion, concentration, precipitation, and
the like. Prof. Krister does not go into that ; his

.

object is to make zoned structure in organisms
more intelligible by bringing it into line with

Liesegang's rings. He is aware of the risks of
;

arguing from the conditions of inorganic processes

to those of organic processes, of mistaking simi- I

larity for sameness—and he quotes the wise ad-

vice that Roux has given in connection with this
j

kind of argument.
Prof. Kirster admits that his suggestion is only

at the stage of hypothesis, for we do not know-

much about the active substances the diffusion of

which in cells may induce zoned structure. We
cannot isolate them and experiment with them. On
the other hand, Prof. Krister points out that organ-

isms are largely built up of colloid material, and
that his experiments in vitro were with colloidal

material, that artificiallv induced modifications of

Liesegang's rings find their parallel in organic

structure, and that the zoned structure occurs in

the most diverse kinds of plants. His experi-

ments show that " rhythmic structure may' arise

without any rhythmic influence from the outer

world, and that even simple diffusion processes

can give rise to rhythmic structures." Is it not

probable that analogous occurrences take place in

the formation of zoned organic structure? It may
be said that in living creatures the rhythms are

characteristically dynamic, but our author replies

to this by referring to Bredig's "pulsating

Pp.

' Ueber Zonenbildung i

111 + 53 figs. (Jena: G
1 Medien." By Prof. Ernst Raster.
:r, 1913) Price 4 marks.

1
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systems," and the like, which may point a finger
from a distance to the pulsating life of the cell.

Prof. Kiister has opened up an exceedingly in-

teresting line of inquiry, and he states his case in

cautious and undogmatic manner. It appears to
us that at this stage he would not have weakened
his position by leaving out the reference to such
Lomplicated "structural rhythms" as the striping
of vertebrate animals.

SUACKLETON'S TRANSANTARCTIC
EXPEDITION, 1914.

'pHOUGH Sir Ernest Shackleton has adopted
-'- plans for an antarctic expedition that were
formulated and published by me even before his
return from his last expedition, and details of
which have appeared since that time in various
scientific journals, and in the public I^ress,i my
view has always been that one explorer should
not stand in the way of another, but as soon as
one has secured money—a task more arduous than
carrying out any plan whatever in the field—he
should carry out whate\er plan he pleases, and
should receive, if he desires, any assistance that
the other may be able to give. Therefore I wel-
come Sir Ernest Shackleton entering what has for
a century mainly been, so to speak, the Scottish
sphere of influence in the antarctic regions.

It is a curious fact that those who have done
the most strenuous work on antarctic land have
been seamen, while landsmen have been left to
carry out the most strenuous work in antarctic
seas, and it is, perhaps, for this reason that Sir
Ernest Shackleton concentrates his attention again
mainly on the land, whereas, as I have already
pointed out,'- it is a study of "antarctic seas that
is at present most urgent, including an exploration
and definition of the southern borders of those
seas," that is to say, the coastline of the antarctic
continent. This part of the programme cannot
be efficiently carried out in the time that Sir
Ernest Shackleton proposes to allow himself,
either for necessary preparation or for his expedi-
tion. Hurry is unfavourable to detailed scientific

research.

But no one is better fitted than Shackleton to
carry out to a successful issue the transcontinental
journey, as is shown by the brilliant way in which
he conducted his south polar expedition in 1907-
1909. Shackleton is a trained seaman and a
capable business man, appreciative of the work
that scientific people carry out under his leader-
ship. Abundant testimony to this fact has been
given by his former colleagues, especiallv Dr.
D. Mawson, Prof. Edgeworth David, and Mr.
James Murray. It is certain, therefore, that he
will give his scientific staff every opportunity of
carrying out important scientific research.

Granted that his ship is able to reach Coats
Land or Luitpold Land—and this is entirely de-

1 Scottish Geo^aphical Magazine, vol. xxiv., No. 4, April, 1908 ; vol.
xxvl.. No. 4, April, lO'o. Nature. March 24, 1910, p. loi ; and October
27, 1910. p. 551. " Polar Exploralion," by W. S. Bruce, ch.ip. x., pp. 252,
25.5. (Willia.i.sanrt Noreate, i9ir.)

cf = >

- " Polar Kxploratinn," by W. S. Bruce, p. 247.
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pendent on whether it is a good or bad ice year
in the Weddell Sea—the expedition should
endeavour to unite and chart in more detail Coats
Land and Luitpold Land. It should endeavour to
map out the coast line between Coats Land and
Enderby Land, between Coats Land and Luitpold
Land, and between Luitpold Land and New South
Greenland. The investigation of New South
Greenland is in itself one of the most interesting
and difficult problems of ^^eddell Sea. Detailed
soundings should be taken, especially to the south
and west of those of the Scotia and Deutschland,
so that, if new coastlines are not actually dis-

covered, their presence and general outline may
be indicated. This can be arrived at with a
wonderful degree of accuracy. It is of great
interest to obtain considerable quantities of bottom
deposits, especially macroscopic specimens, along
with indications of the distribution and drift of
icebergs which have been the means of carrying
them to the place where they have been deposited.
The important discovery of .XrcheBocyathina?
at a depth of 1775 fathoms in lat. 62° 10' S.,

long. 41° 20' W. is a lucid example of the value
of this type of research, for it most certainly in-

dicates that the Cambrian rocks found by
Shackleton in the vicinity of the Beardmore Glacier
stretch across Antarctica towards the shores of the
Weddell Sea, and possibl}' form part of that

mountain system seen bv Morrell in about lat.

69° S.-'

'

.

But will Shackleton be able to spend time to

carry on these researches when the main object is

to cross the antarctic continent? On her out-

ward voyage the ship will be full to the gvmwale
with stores and equipment, and every effort must
be made to find a suitable landing place along a

practically unknown coast, to build a house, and
set up the base camp for the tremendous task
of crossing Antarctica, and this along a coast
that Ross failed to reach because of heavy ice in

1843, that the Scotia failed to reach in 1903,
where the Scotia, in 1904, was heaved right out
of the water, and left stranded on the top of the

ice, her keel being 4ft. above water-level, and
where the Deutschland, in 1912, was beset and
driven northward helplessl}' during the whole
winter.

These are difficulties that may be met with
again in the Weddell Sea, difficulties which have
never been experienced by any ship in the Ross
Sea, where no one has ever failed to reach the
Ross Barrier. It is therefore to be hoped that

Shackleton will not meet with such conditions,

but will find a favourable season such as Weddell
and Morrell found in 1823.

Once landed at or in the vicinity of Coats Land
—more likely to the east than to the west

—

Shackleton starts his main objective. A meteoro-
logical station here will be of immense import-
ance, and should be cooperative with those of the

Argentine Republic in Scotia Bay and South
Georgia. Detailed discussion of the meteoro-

' Morrell's Voyages, 1822-31, Capt. Benjamin Morrell, 1832, chap.
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loijical programme with Mr. R. C. Mossman is

strongly advised. Magnetic work of the usual

kind at the base station and, so far as possible,

on the cross journey will fall in with other work
that has been done ; in both these departments
of science it would be specially profitable to have
other expeditions in the field s3'nchronously.

Local zoological and botanical work will also be
of great interest. But, undoubtedly, solving some
of the many great topographical and geological

problems is the leading work to be done both in

the vicinity of the base station and in the interior.

According to evidence at present at our dis-

posal, Shacivleton, if he penetrates southward from
Coats Land, will gradually rise without much
interruption over completely and heavily ice-clad

land—over inland ice, in fact—until he reaches

the South Pole, an ice-field that continues until

it reaches the Beardmore Glacier and Axel Heiberg
Glaciers. It would be a great triumph if, after

Shackleton reached the South Pole, he could

strike a new route, say, to the west of the moun-
tains of South Victoria Land ; but if this sacrifices

the life or even limbs of the party, it is not worth
attempting. Another expedition can carry out

that work in time to come from the Pacific side.

The intrinsic value of the expedition is to seek

and find out what lies between Coats Land and
the South Pole.

The route will probably be to the east of the

antarctic continuation of the Andes, but possibly

Shackleton may have to cross another range

—

the continuation of the Soiith Victoria Land
Mountains—but all is new, and all depends upon
whether previous conceptions have been based on
sufficient facts. It is expeditions such as

Shackleton 's that we require as the only way of

obtaining data for the solution of many theories

founded on too few facts. We therefore wish
him all possible success, and trust that he will

receive all the support he requires. The 50,000/.

provided by a generous friend is an absolute mini-

mum
; 70,000/. is nearer the figure, and may we

also trust that even another 10,000/. will be forth-

coming to enable the gallant leader to have the

scientific results of the expedition described in

detail; for an expedition of this kind is not com-
pletely successful imless the technical results of

the work are published. William S. Bruce.

DR. WEIR MITCHELL.
pvR. SILAS WEIR MITCHELL died at Phila-
•L^ delphia on January 4, and in him has passed
away one of the most remarkable men of

America. At different times in his life he took
a place in the very first rank of experimental
physiologists, of practical physicians, and of

novelists.

Dr. Weir Mitchell was born at Philadelphia,

l""ebruary 15, 1829, and was educated at the

University of Pennsylvania and the Jefferson
Medical College. He began researches on various
physiological subjects in 1852, and in i860 he pub-
lished his researches "On the \'enom of the Rattle
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Snake," a work which, even at this day, remains
a perfect model of what an investigation into the

physiological action of a poison ought to be, and
is of itself sufficient to establish his claim tjo a

front rank amongst American physiologists, j>ast

or present.

During the American Civil War Dr. Weir
Mitchell had charge of a hospital in which cases

of injury to nerves by gunshot wounds were
specially treated. In 1872 he published a book on
the effect of such injuries. After the war was over
his patients were scattered over many parts of

the United States, and he was thus enabled to

make some very extraordinary observations upon
the effect of weather upon disease. He was struck

by the fact that one day, for example, he would
get a batch of letters from California, a day or

two afterwards from Denver, and a day or two
later from Chicago, in which the patients com-
plained of pains in their old wounds. These coin-

cidences led him to inquire into the cause of the

pain, and on communicating with the meteoro-

logical office he found that a wave of rain and a

wave of pain were passing simultaneously over

the American continent from west to east at

the same rate. The "rain area" and the "pain
area " were concentric, but the pain area was
much larger than the rain area. The radius of

the rain area from the storm centre was 550 to

600 miles, while the radius of the pain area was
150 miles greater than this. As a consequence of

this, patients in the rain area felt pains, and, seeing

the rain, concluded that their pains were due to

change of weather. Those in the pain area felt

pains, but saw no rain, and could not under-

stand why they were suffering, although the real

cause of their pain was the climatic disturbance.

He afterwards extended his observations to the

effect of weather on chorea and infantile paralysis.

The curve of cases of infantile paralysis closely

corresponded with the curve of temperature, but

no such rel.'itionship could be noticed in the case

of chorea either with temperature, height of baro-

meter, or relative humidity. But a very close

relationship indeed could be observed between the

number of attacks of chorea and the number of

storm centres within a radius of 400 or even

750 miles of Philadelphia.

Dr. Weir Mitchell's attention having been thus

directed to diseases of the nervous system, he

was led to give special attention to the treatment

of nervous diseases in women, and more especially

to hysteria and neurasthenia. In the treatment

of these diseases he effected a complete revolution,

introducing the system of seclusion, rest, massage,
and feeding, which is now known as the Weir
Mitchell treatment. It has been extraordinarily

effectual in very many cases which would have
otherwise proved hopeless, and establishes his

claim to rank as one of the greatest practical

physicians of his time.

From the published catalogue of his works it

appears that he did not begin to write novels

or poems until 18S0, when he published "Three
Tales of the Older Philadelphia," and in 1882 he
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published some poems. From that time onward
he continued to write poems and novels. The
most successful of these was "Hugh Wynne," a
novel which dealt with life and manners in Phila-

delphia at the time of the Revolution. This novel
showed an intimate knowledgfe of the history of

the time, and of the people who took part in the

great national movement. The figures he
described were no mere puppets, but seem to
be living and breathing men and women, and the
work was of such high literary excellence that it

at once placed him in the foremost rank of

American novelists. Of very few men can it be
said that as a young man he took a first place
amongst the physiologists, as a middle-aged
man amongst the physicians, and as an elderly

man amongst the novelists of his country. His
extraordinary mental power was combined with
an almost equally extraordinary bodily activity,

so that until about a year before his death he
would think nothing of a walk of ten miles.

As a host he was most cordial and genial ; as
a friend he was most kind, trusty, and true ; and
his great information, broad views, and power
of expression made a conversation with him a
pleasure, and a stay in his house a delight to be
remembered for the rest of life. He seemed to
possess in a very marked degree the povver of
saying and doing the right thing at the right
moment. His loss leaves the world the poorer,
and will be a personal sorrow to everyone who has
I'ver known him.

Little more than a week ago I received a
Christmas card from him headed, "The Star of
Bethlehem," containing four verses of poetry
printed, but signed in his own handwriting, and
1 think probably his own composition. In view
of his death so soon afterwards, the last verse
seems almost prophetic, and it gives such an
insight into his feelings, character, and hopes
that I think perhaps I may be allowed to quote
it :
—

" Still in our heaven of memory keep
Remembrance of the pjifts He <javr

;

The guiding life, the star of love.

To glow for us beyond the grave."

Lauder Brunton.

UOTES.
The chief distinction of interest to the scientific

world in the list of New Year Honours is the appoint-

ment of Sir Archibald Geikie, K.C.B., F.R.S., to the

Order of Merit, in recognition of the eminent services

which he has rendered to the natipn and
to the world at large in the science of

geology. Mr. James Bryce, O.M., F.R.S., who
retired recently from the post of British .Embas-
sador at Washington, is created a viscount. Sir Chris-
topher Nixon, Bart., professor of medicine in Univer-
sity College, Dublin, has been made a Privy Councillor
in Ireland. Sir Rickman J. Godlee, Bart,, presi-

dent of the Royal College of Surgeons, has been made
a Knight Commander of the Royal Victorian Order,
and Sir William J. Collins nas received a like honour.
Among the forty new knights are Prof. E. Rutherford,

NO. 2306, VOL. 92]

F.R.S., Langworthy professor of physics, University

of Manchester; Mr. R. Blair, education officer of the

London County Council since 1904; Prof. H. B. Allen,

professor of pathology. University of Melbourne ; and
Surgeon-General A. T. Sloggett, director, Medical

Services in India. Major A. Cooper-Key, Chief In-

spector of Explosives, Home Office, has been appointed

a Companion of the Bath (C.B.); Dr. A. Theiler,

director of veterinary research. Department of Agricul-

ture, Union of South Africa, has been promoted to be

Knight Commander of the Order of Saint Michael
and Saint George (K.C.M.G.); and the new Com-
panions (C.M.G.) of the same Order include Mr. A. G.

Bell, Inspector of Mines, Trinidad; and Prof. J.

Shand, professor of natural philosophy, LIniversity of

Otago, New Zealand. Major J. D. E. Holmes, Impe-
rial bacteriologist in charge of the veterinary labora-

tory at Muktesar, has been made a Companion of the

Order of the Indian Empire (CLE.).

Mr. W. Popplewell Bloxam, whose death we
announced with regret last week, contributed to the

Chemical Society many papers which testify to his work
for the advancement of science. In the early 'nineties

of last century he devoted his energies to the task of

unravelling the mysteries surrounding the alkali poly-

sulphides and their oxidation changes ; no doubt his

attention was turned in this direction by Debus, under
whom he started his professional career. Having
filled a position as locum tenois professor of chem-
istry at Presidency College, Madras, Bloxain was re-

tained in India by the Government of Bengal to in-

vestigate the question of improving the cultivation and
manufacture of indigo, and from 1902-5 much work
was carried on at the Dalsingh Serai Research Station,

culminating in a report in conjunction with H. M.
Leak and Rl S. Finlow, now cited as authoritative.

The underl3'ing chemical investigations are to be found
in the Transactions of the Chemical Society. A fur-

ther Government grant enabled Mr. Bloxam on his

return to this country to continue his researches at

Leeds, whence there emanated several papers for the

Chemical Society, in conjunction with Prof. A. G.
Perkin and others, on the constitution of indirubin,

the analysis of indigo, and the like. Another subject

which came under Mr. Bloxam's notice was. the com-
plexity of the proteids of blood, arid in the Proceed-

ings of the Physiological Society is to be found a paper
dealing with the constitution of these compounds as

they occur in horse serum. As a whole Mr. Bloxam's
work was sound, and his death at a comparatively

early age deprives us of a genuine enthusiast in the

cause of chemical research.

Dr. Hugo Miehe, associate professor of botany in

the University of Leipzig, has succeeded the late

Prof. H. Potonie as editor of the Natiirii'isseiischaft-

lichen Wocheiischrift, published by Mr. Gustav
Fischer, Jena.

Dr. R. Wormell, instructor in mathematics at the

Royal Naval College, Greenwich, in 1873, headmaster
of the Central Foundation School, London, from 1874
to 1900, and the author of several valuable works on
scientific and educational subjects, died on January 6,

at seventy-four years of age.
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Mr. C. B. Robinson, an American botanist, who
was holding- a temporary appointment under the

Philippine Government, is reported to have been

killed by natives of Amboyna Island, where he was

engaged on a study of the local flora. He was forty-

one years of age, and had been connected for some

time with the New York Botanical Gardens.

A MEETING of members of the Wireless Society of

London will be held at the Institution of Electrical

Engineers on January 21, when an address, illustrated

by experiments, will be given by the president, Mr.

.\. A. Campbell Swinton. By the courtesy of Le

Commandant Ferrio, a vice-president of the society,

the radio-telegraphic station of the Eiffel Tower, Paris,

will send a special wireless message to the society

during the meeting, and arrangements are being made

to render the message audible to all present.

Prof. A. G.arbasso informs us that Mr. A. Lo

Surdo, assistant professor in the R. Istituto di Studi

Superiori, Florence, has succeeded in observing the

Zeeman effect in an electric field announced by Prof.

Stark in Nature of December 4, 1913 (p. 401). Mr.

Lo Surdo has observed that the effect is present in

all vacuum tubes, but in a very short space imme-

diately in front of the kathode. A photograph sent by

Prof. Garbasso shows the line H7 resolved into five

components, but it is unsuitable for satisfactory repro-

duction. Two papers upon the subject have been pre-

sented to the B. Accademia dei Lincei, and will be

published in the Rcudiconti of the academy.

In spite of appeals from several distinguished

Americans, the Bill giving San Francisco extensive

water supply and power rights in the Hetch-Hetchy

Valley has passed both Houses of Congress, and

becomes law by the sifjnature of the President. One
effect of the new .Vet will be to remove from the use

and enjoyment of the general public the valley of the

Tuolumne River in the north-western part of the

Yosemite National Park. It is estimated that the

provision prohibiting any refuse of men or animals

from being deposited within 300 ft. of running water

or of lakes tributary to the Tuolumne River above

Hetch-Hetchy will exclude the public from one-half of

the park. The Tuolumne Cafion, in particular, is

described as containing some of the finest scenery in

America, excelled only, if at all, by the Grand Cafion

of the Colorado in Arizona.

The eighty-second annual meeting of the British

Medical Association is to be held next July at Aber-

deen. The president-elect, who succeeds Dr. W. A.

HoUis, of Brighton, is Sir Alexander Ogston, of Aber-

deen. The annual representative meeting will begin

on Friday, July 24; the president's address will be

delivered on July 28, and the sections will meet on the

Ihree days following. The address in medicine is to

be delivered by Dr. Archibald E. Garrod, and the

popular lecture by Prof. J. Arthur Thomson. The
sections of the council of the association with their

presidents are:—Anatomy and Physiology, Prof.

Robert W. Reid; Dermatology and Syphilology, Dr.

Alfred Eddovves ; Diseases of Children, including

Orthopedics, Dr. John Thomson; Electro-Therapeutics
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and Radiology, Dr. Samuel Sloan ; Gynaecology and

Obstetrics, Dr. Francis W. N. Haultain ; Laryngo-

logy, Rhinology, and Otology, iJr. Harry L. Lack

;

Medical Sociology, Dr. John Gordon; Medicine, Dr.

F. J. Smith; Naval and Military Medicine and Sur-

gery, Deputy-Surgeon-General M. Craig; Neurology

and Psychological Medicine, Dr. F. W. Mott ; Oph-
thalmology, Dr. C. H. Usher; Pathology and Bac-

teriology, Dr. W. S. Lazarus-Barlow; Pharmacology,

Therapeutics, and Dietetics, Prof. J. T. Cash; State

Medicine and Medical Jurisprudence, Prof. Matthew
Hay ; Surgery, Mr. John S. Riddell ; Tropical Medi-

cine, Prof. W. J. R. Simpson.

The reports for the fifty-two weeks ended Decem-
ber 27, issued by the Meteorological Office, show that

the mean temperature for 1913 was in excess of the

average over the whole of the British Isles; the

greatest excess was in the midland counties and the

east of England, where it amounted for the whole

year to nearly 2°. The rainfall was in agreement

with the average in the south-east of England, and

was in excess in Ireland and in the south-west of

England ; in all other districts there was a deficiency.

The greatest deficiency of rain was 537 in. in the

west of Scotland, and in the east of Scotland it was

453 in. In the English districts the greatest de-

ficiency was 332 in. in the north-eastern district, and
in the east of England the deficiency was 2-58 in.

The rainy days were generally deficient in the eastern

section of the kingdom and in excess in the western

section. The duration of bright sunshine was below

the average over the whole of the British Isles. The
Greenwich observations give 5 15° as the mean tem-

perature for the year, which is 1-5° in excess of the

average. April, July, and August were the only

months with a deficiency of temperature, the defect

for the several months being respectively 0-4°, 3-8°,

and 11°. The highest monthly mean was 6i-8° in

August. In July the highest temperature was 76°,

and there was only one day with the temperature above

the average, whilst the duration of bright sunshine

was only ninety-five hours, which is ninety-one hours

less than the average. There were in all only thirty-

three nights with frost. The rainfall for the year

was 2200 in., which is 2' 13 in. less than the average.

The wettest month was October, with 358 in., the

driest June, with o-6i in. Rain fell on 169 days during

the year, and January, March, and April each had

twenty days with rain. The aggregate sunshine for

th2 year was 1329 hours, which is twenty-two hours

fewer than the average.

In the sixth part of " Visvakarma," edited by Mr.

.Ananda K. Cooniaraswamy, a number of interesting

photographs of examples of Indian sculpture are re.

produced. Perhaps the finest specimens are the

elephants, a favourite study of the native artist, from

Mamallapuram, on the western coast, and a remark-

able bronze figure of the monkey god, Hanumdn,
from Ceylon, and of a mongoose from Nipal. This

cheap and well-illustrated periodical furnishes valuable

material for the study of Oriental sculpture.

It is a good sign of the interest now felt among
Anglo-Indian officials in local beliefs and folklore.
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that the Dacca Rci'iew has been founded for the

publication of information on these subjects from
eastern Bengal. Mr. H E. Stapleton, in vol. iii.,

N'o. 5, of the review, gives an interesting account of

Ghazi Sahib, the patron saint of boatmen, the first

Musalman invader of Sy'het. Round this worthv a
mass of curious legend has collected, which deserves

the attention of stmlents of folklore and peasant

relii^ions.

Ix the December issue of Man Prof. G. Elliot

Smith revives the question of the origin of the dol-

men. According to his theory, it is a degraded form
of the Egyptian mastaba, or stone sepulchre. It is,

he believes, "altogether inconceivable that the more
or less crude, though none the less obvious, imitations

of the essential parts of the fully-developed mastaba,
which are seen in the Sardinian 'Giants' Tombs,'
the allies couvertes of France and elsewhere, the

widespread 'holed dolmens,' and all the multitude of
' vestigial structures, ' to use a biological analogy,
represented in the protean forms of the Algerian and
Tunisian dolmens, could have been invented inde-

pendently of the Egyptian constructions." At the two
last meetings of the British Association, this view
failed to command the acceptance of authorities like

Profs. Boyd Dawkins and Flinders Petrie. The pre-

sent exposition, though interesting and suggestive,

does not deal with the more obvious objections which
have been from time to time advanced in opposition
lo it.

Mr. Robert Mond. who founded the Infants' Hos-
pital, Vincent Square, S.W., in an interview reported
in The Times of December 29, expresses a very decided
opinion that infants should be fed on fresh, raw milk.
He states that children thrive far better on untreated
milk, that there is little risk of tuberculous infection

therefrom, and that children fed on sterilised or pas-
teurised milk, are weak and ill-nourished and pre-
disposed to tuberculoses. Mr. Mond has an experi-
mental farm at Sevenoaks, at which full records and
memoranda are kept, which are at the disposal of any
farmer or dairj'man who desires to consult them.

Dr. G. McMull.w and Prof. K. Pearson describe,
in the October (1913) issue of Biomctrika, a pedigree
<if split-foot or "lobster-claw." The pedigree extends
over four generations, and includes more than a
hundred individuals. The deformity is always trans-
miitcd only by the affected, but appears in consider-
ably more than half the members of affected families

;

for example, in the three largest families there are
eight affected and none normal, six affected and four
normal, five affected and four normal. The extent of
ill.' abnormality varies greatly in different cases, as
is shown in the photographs with which the paper is

illustrated.

Ehrlich's well-known method of intra vitam stain-

ing by means of methylene-blue is proving itself

extraordinarily fruitful in investigations of the nervous
system of the lower animals. Adolf Gerwerzhagen
has recently applied this method to the study of the
nervous system of the Polyzoa, or, as some authorities

prefer to call them, Bryozoa (Zeitschrift fiir ivissen-
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schajtlichc Zoologie, Bd. cvii., p. 309). Students of

zoology have hitherto had to content themselves with

very scanty information on this subject, and will

doubtless be surprised at the complexity of the nervous
system now for the first time demonstrated. It

appears that, in addition to the cerebral ganglion and
the main nerves supplying the lophophore, &c., there

is a rich network of nerve fibres and ganglion cells,

not only in the body-wall of individual zooids, but
extending throughout the whole colony, while the

lophophore and tentacles are provided with an elabo-

rate system of nerve fibres and sense cells, and there

is also a so-called "sympathetic" system ramifying
over the alimentary canal. The present communica-
tion deals with the nervous system of the w-ell-known

fresh-water form, Cristatella mucedo, and the remark-
able coordinated creeping movements of the entire

colony are rendered intelligible by the discovery of

the common colonial nervous system.

In vol. Ixiv. of Vidcnsk jra den nalurk. Foren Mr.
H. Blcgvad describes, under the name of Lepio-
cephalus hjorti, the smallest leptocephalid, or eel-larva,

at present known. The specimen, which was taken
by the writer in the Atlantic during a voyage to the

Danish West Indies in 1910-11, measures onlv
icj-S mm. in total length. The next smallest example
taken had a length of 21-5 mm.

In an article published in the December issue of
the Museums' Journal, Mr. C. Hallett, the official

guide at the British Museum, alludes to some of the

difficulties connected with the work of guide-demon-
strators in museums. One curious point is that, in

Mr. Hallett's opinion, the majority of the visitors to

the museum are drawn from the classes least fitted

to appreciate its contents. Among those who form
the guide-led parties, there may be a few with some
knowledge of the objects under review, while there

will generally be many with a little knowledge, which
they desire to increase. The bane of such parties are
those who are not only utterly destitute of knowledge,
but have no desire to acquire any. Noise and over-

crowding form other difficulties, but the gravest

question to be faced is the extent (if any) to which a
guide-conducted party ought to take precedence over
other visitors to a museum.

The 1914 issue of the "Live Stock Journal-
.Almanack " fully sustains the high reputation of that

publication as a trustworthy and up-to-date guide to

all important matters connected with British horses,

cattle, sheep, &c., during the previous year. Special
interest attaches to an article by Col. Ricardo on the
horse-problem, particularly in respect to .Army re-

mounts ; and although there may be a shortage in

horses suitable for this particular kind of work, it is

satisfactory to learn from other articles that the trade
in shire and other working horses was never better.

In connection with cattle, reference may be made to
an article on "free-martins," by Mr. C. J. Davies,
in which a common misunderstanding is corrected. A
" free-martin " is generally stated to be an infertile

female twin calf, the fellow of which is a male; but,
according to Messrs. Geddes and Thompson, such an
infertile calf is really a hermaphrodite male, the
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fellow twin of which is a normal male. The true

nature of the free-martin is revealed by its possessing

the essential internal generative organs of the bull,

although these are accompanied by the external

accessory organs of a female, while a rudimentary

vagina and uterus are also present. From the article

on sheep we regret to learn that the number of head

in Great Britain continues to show a serious decrease.

Three papers on osmotic pressures in plants, by

Prof. H. H. Dixon and Mr. W. R. G. Atkins, have

recently appeared in the Proceedings of the Royal

Dublin Society, vol. xiii. (1913). The authors show
that the sap pressed from living, untreated tissues

does not give a true estimate of the concentration of

that in the vacuoles of the cells before the application

of pressure, that in order to extract the sap from the

cells without altering the concentration it is necessary

to render the protoplasmic membranes permeable, and
that this can best be effected by the application of

liquid air. This discovery makes it necessary to

revise all freezing-point and electrical conductivity

determinations where expressed sap has been em-
ployed, and the authors find that their new measure-

ments, making use of sap pressed immediately after

thawing from tissues frozen solid in liquid air, give

much higher osmotic pressures than had been obtained

previously. An important point established is that

the actual osmotic pressures in the cells are much
greater than the requirements of the well-known

cohesion theory of the ascent of sap in trees demand.

The potentialities of the British c^^^ and poultry

trade are indicated in an article, by Mr. Edward
Brown, in the Journal of the Agricultural Organisa-
tion Society, vol. vii., Nos. 3 and 4, 1913. Since the

visit of the first egg and poultry demonstration train,

three years ago, to three of the counties in South
Wales the value of the local output has been increased,

according to a conservative estimate, to the amount
of 25,oooZ. to 30,oooZ. per annum. During April and
May of last spring a similar train made a twelve days'

tour in six counties in North Wales, and was visited

by more than 19,000 persons. This will suffice lo

indicate the great interest evinced by the general
public in the question, and such work, educational in

"itself, followed by cooperation and organisation in the

marketing of produce, cannot fail to be of great value.

It is, however, highly desirable that the continuation

of this work should be ensured, and that adequate
official support should be given instead of its being
dependent on private generosity.

We have received from the United States Geological

Survey three bulletins, namely No. 522, " Portland
Cement Materials and Industry in the United States,"

by Edwin C. Sekel ; No. 527, "Ore Deposits of the
Helena Mining Region, Montana," by Adolph Knapf

;

and No. 529, "The Enrichment of Sulphide Ores,"
by William Harvey Emmons. The first- and last-

named of these are necessarily of more general in-

terest than a" description of a specific district can be,

and whilst the first will particularly interest cement
makers and engineers in general, the latter appeals
most strongly to the economic geologist, and student
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of ore deposition. Although the bulletin upon Port-

land cement is intended primarily for Americans who
are either "owners of lands on which marl, limestone,

or clay deposits are found," or "cement manufac-

turers or those who desire to become such," the

information conveyed will be found of great use to

cement manufacturers and users all the world over,

giving as it does an excellent sketch of the nature of

cements and the principles of cement manufacture.

As regards the bulletin by Mr. Emmons, it recapitu-

lates in a very clear and readable form the present

state of knowledge concerning the phenomena of

secondary enrichment of ore deposits, paying par-

ticular attention to the chemistry of the changes in-

volved in this enrichment ; it deserves the careful

attention of all mining engineers who have to deal

with ore deposits liable to be affected by the pheno-

mena here discussed.

Mr. R. C. Mossm.ax has contributed to Symons-'i

Mcteoroloi;ical Magazine for December the sixth of

his interesting articles on southern hemisphere

seasonal correlations. (i) .Argentine Republic and

Chile : The departure from the normal of the thirty-

six years, 1876-1911, at certain stations show that

the winter variations of temperature are generally in

harmony with each other from May to August. A
comparison of South American winter temperature

variations with conditions in other regions yielded

(with one exception) negative results. (2) Auckland,

N.Z., and .\lice Springs, Australia: On comparing

the mean temperature at Auckland for the second

quarter of the year with the values at .Mice Springs

for the last quarter, it was found that from 1S92 to

1906 the former was an inde.x of the latter. (3)

Sydney, N.S.W., and San Francisco : From 1864 to

18S9 a well-marked relation was apparent between

the mean temperature at Sydney from May to .\ugust

and the rainfall at San Francisco for October to

.April following. (4) South Orkneys and Kimbcrley :

For the years 1903-11 the August and September
temperature at the former has been a direct index of

the temperature at the latter during the three months
following. The temperature at the .South Orkneys
in .August and September is largely dependent on the

ice conditions of the surrounding ocean. The paper
is accompanied with explanatory tables and diagrams.

Mr. p. E. B. Jourd.\in's "The Principle of Least
Action " (Open Court Publishing Company, li-. 6d.)

is a reprint of three essays published in The Monist
(1912-13). The first of these is mainly historical, and
gives an abundance of quotations and references ; the

second deals with extensions of the theory, and alter-

native ways of considering the problem—in particul.ir

an outline of O. Holder's important theory; the third

paper is a critical summary. Altogether we have an

interesting and impartial view of the subject, expressed

in as simple a form as the nature of the topic seems

to admit.

In a pamphlet called "Principles of a New Theory
of the Series," Mr. F. Tavani has given an interesting

and apparently novel view of the subject. It has at

any rate the advantage of making one comparatively

simple test cover a large number of important cases.
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W'l' can scarcely expect more from it than this ; for

I he test of convergence of a given series is ultimately

whether x„ has a limit, 5„ being the sum of the first n
terms, and there is no reason to suppose that we can

find, in all cases, another and more manageable way
of expressing the condition of convergence. Mr.
Tnvani gives several important references, and has

had the advantage of criticisms bv Prof. M. J. M.
Hill and Mr. G. H. Hardy.

Recent low-temperature research has led to results

which it is difficult to reconcile with the belief that at

the absolute zero of temperature the energy of the

atotns and molecules of bodies vanishes. The change
of the specific heat of hydrogen at very low tempera-
tures has been shown by Prof. Einstein and Dr. Stern

to be consistent with the energy of the molecules being

finite at the absolute zero. Prof. Onnes and Dr.
Keesom come to the same conclusion with regard to

the translatory energy, and Dr. Keesom has shown
that some of the difficulties of the theory of free

elcrirons in metals are removed by the assumption
of finite energy at the absolute zero. According to

a recent communication from the physical laboratorv
of the University of Leyden, Dr. Oosterhuis finds it

necessary to assume a finite energy of rotation of the

molecules at the absolute zero in order to correlate his

observations of the magnetic susceptibilities of a

number of paramagnetic substances at very low tem-
peratures. By this means the deviations from Curie's
law of constancy of the product of susceptibilitv and
absolute temperature are explained.

In apaperin thei4f/i i?. Accad. Liiicei (vol. xxii., ii.,

p. jgo) Mr. C. Acqua shows that nuclear degeneration
is produced in plant cells by traces of uranium salts.

If, for example, wheat plants are grown in very dilute
solutions of uranyl nitrate (i in 10,000), the rootlets
soon cease to develop, and this is accompanied by
the production of a yellow colour in the nuclei of the
cells of the meristem, which at the .same time no
longer stain in the usual manner with hjemotoxylin.
The action of the uranium brings about destruction of
the chromatin, and the cessation of nuclear activity.

The cause of this is not yet ascertained, but it is

suggested that it may be the formation of organo-
metallic compounds or the radio-activity of the
uranium itself.

TliK Chemical .Society's Journal contains an impor-
t.iiit contribution, by Messrs. Pickard and Kenyon, to

the study of optical rotatory power in homologous
series. Of the series of secondary alchohols from
C\H,.CHOH.CH3 to C,H,.CHOH.C,,H„, one is

necessarily inactive, but all the others with one excep-
tion have been prepared and isolated in an optically

aiiive form. The molecular rotatory powers in this

remarkable series of compounds increase fairly regu-
larly when once the inactive diethyl carbinol

CjH-.CHOH.C.Hj has been passed, but somewhat
excessive optical activity appears in the fifth and tenth
members of the series. There might be some tendency
lo ascribe this small excess of rotatory power to ex-

|)crimental error, but for the fact that When the
.ilcohols are merely dissolved in benzene or in ethyl

j
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alcohol the curve ol increasing rotatory power loses

all pretence of uniformity, and develops a series of

remarkable humps, which culminate at the alcohols,

C.Hj.CHOH.CH,,, C,H,.CHOH.C„H,,, and per-

haps C.H-,.CHOH.C,sH,,. This curious behaviour is

attributed to the fact that the "growing chain" of

carbon atoms probably assumes a spiral form, each

loop of the spiral containing five carbon atoms. Some
indication of the same qualities has been detected in

solutions of the methyl-carbinols, CH3.CHOH.R, but

the isopropyl-carbinols, (CH3),CH.CHOH.R, behave

in a perfectly regular manner, both in the homo-
geneous state and in solution.

We learn from The Engineer for Januar}- 2 that

the French Minister of Public Works has requested

the railway companies to submit proposals for equip-

ping the cabs of express locomotives with audible

signals as soon as possible. The Minister also points

out the terrible consequences resulting from the em-
ployment of gas for lighting the coaches whenever a

train is smashed in collision. He therefore orders thi-

railway companies to hasten the substitution of elec-

trical for gas lighting on fast trains, and he further

states that he will henceforth refuse permission to

the companies to purchase rolling stock equipped for

gas lighting. It may be noted that British railway

companies are giving attention to the automatic con-

trol of trains. Some are trying mechanical means
of placing fog-signals on the line when the sema-
phore is at danger ; others, like the Great Western
and the Xorth-Eastern, have cab signals already in

use, and some are testing electrical apparatus. Manv
people hold that it is better to leave full responsibility

with the driver, and not transfer it to a mechanism
which may fail. Public opinion will, however, prob-

ably force automatic control on British railway com-
panies.

Lecturers in colleges and teachers in schools will

welcome the publication of the second part of Messrs.

Newton and Co. 's catalogue of lantern slides. The
V'Olume, which is effectively bound in cloth, runs to

nearly six hundred pages, and gives full particulars

of the immense variety of slides which this firm is

able to supply to illustrate lectures and lessons in

science, nature-study, geography, history, the various
industries, and other subjects. The increase in this

department of their business has led Messrs. Newton
and Co. to open their New Lantern Slide Gallery at

37 King Street, Covent Garden, W.C. It is worth)'

of note that many of the sets of slides cata-

logued have been compiled by such educational autho-
rities as the Visual Instruction Committee of the

Colonial Oflfice, the Committee of London Teachers
of Geography, and so on, and purchasers have the
assurance that the slides are particularly suitable for

educational purposes. The number of slides dealing
with scientific subjects is very large, and many of them
represent important pieces of research. As typical;

may be mentioned those from photographs of flying

bullets by Prof. C. V. Boys, of sound waves by Prof.

R. W. Wood, of ripples by Dr. J. H. Vincent, and of
astronomical work in the Solar Physics Observatory.
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OUR ASTRONOMICAL COLUMN.
Tuttle's Nebula, N.G.C. 6643.—In this column

for September 25 last attention was directed to M.
Borrelly's observation of Hind's nebula indicating^ its

variable nature. M. Borrelly has recently been making
observations on the nebula of Tuttle, N.G.C. 6643, at

the Marseilles Observatory, and has communicated
the results to the Comptcs rcndus for December 22,

1913 (vol. clvii., No. 25, p. 1377). He brings together
all the observations made since its discovery in 1859,
and the evidence is distinctly in favour of its vari-

ability. In very recent years, i.e. in 1909, its light

appeared to diminish considerably. From 1910 to

1912 it was feeble, but still to be seen in the comet-
seeker (mag. 11). On July 10, 1913, M. Borrelly says
it was scarcely visible in the instrument ; on August
26 it was at the limit of visibility, while on .August 27
it was practically invisible (mag. 11-5). From the
observations M. Borrelly concludes that changes have
taken place.

Bright Hydrogen Lines in Stellar Spectra and
P Cygni.—Mr. Paul W. Merril communicates two
papers to the Lick Observatory Bulletin, No. 246.
The first is the description of a series of spectrograms
of stars the spectra of which contain bright hydrogen
lines, and is a continuation of the work described in

the previous bulletin. No. 162 (1913). The spectra are
confined to the Ho region, and were obtained with
the 36-in. refractor and a one-prism spectrograph pre-
viously described. The stars here dealt with belong
to classes B and .\, but stars of class Oe5 were photo-
graphed to test their relation to class B. In the last-

mentioned case, although only a few stars were photo-
graphed, the evidence was negative, out of nine stars
none of them indicated bright hydrogen lines. The
second paper is on the spectrum of P Cygni between
A4340 and ^4650, taken with the three-prism spectro-
graph. Twelve photographs are discussed, having
been taken between August, 1907, and September,
19 13. Tables are given showing the determined dis-
placements for numerous lines of H, He, O, N, and
Si, from each of the photographs. .Attention is directed
to the resemblance between the hydrogen lines of
P Cygni, and those of an ordinary Nova. It is stated
that the measurements given in the tables shovi' good
agreement with those of Frost.

Measurement of S.mall Displ.acements of Spec-
trum Lines.—Bulletin No. 32 of the Kodaikanal Ob-
servatory contains an important communication by
-Mr. J. Evjrshed on a new method of measuring small
displacements of spectrum lines. The main idea of
the method consists in placing a positive copy of the
plate to be measured reversed, and almost in contact
with the negative, film to film, and moving one with
reference to the other, so that the positive images
arc made to coincide successively with the negative
images of the corresponding lines! No S])ider thread is

used, and the accuracy of the adjustment for coin-
cidence depends on the sensitiveness of the eye in esti-
mating the change from the bright and dark con-
tiguous images of a line, to the perfectly uniform
density which results when the positive image exactlv
coincides with the negative, and the positive copy has
the same gradation of tone as the negative. ' Mr.
Evershed describes and illustrates the method and
machine employed, and points out its advantages and
disadvantages. He also gives two examples of
m.easures made in the ordinary way and by the new
method to show the relative accuracv obtained ; these
represent two series of solar rotation plates. The
results indicate that the probable error is about halved
in the positive on negative measures as compared with
the ordinary measures, and the gain in accuracy is
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about the same whatever way the probable errors are
estimated.

ASTRONOMIC-VL ANNUALS AND StAR ChARTS.—The
annual "Companion to The Observatory" has nearly
become standardised in form, and the present issue
will be found as useful as ever. The favourable and
accessible total eclipse of the sun on August 20-21
next calls for extra information, and this has been
given in the fotm of the sun's altitude, azimuth, and
parallactic angle for the more accessible part of the
line of totality in addition to the usual data. For the
fiftieth year the handy astronomical and ineteoro-

logical annual, edited by M. Camille Flammarion,
makes its appearance, and the great amount of in-

teresting matter contained within its covers is as com-
plete and useful as in previous issues. Space does
not allow one to enter into any detail regarding the
wide range of the information here brought together,

but astronomical readers are sufliciently acquainted
with previous volumes to know the utility of the in-

formation displayed. As is usual, a number of excel-

lent illustrations and figures accompany the text. Mrs.
H. Periam Hawkins's "Star .Almanac for 1914" and
"Revolving Star Map" will be found very useful to

astronomers generally. The former consists of a large

sheet to be hung up on a wall, and contains much
useful matter relative to the apparent stellar move-
ments, meteor showers, planets, &c. The latter is a
well-constructed planisphere for stars seen from the
northern hemisphere, and has a movable declination

scale.

PRIZE SUBJECTS PROPOSED BY THE
PARIS ACADEMY OF SCIENCES FOR 1915.

Gcoiuctry.—Francceur prize (1000 francs), for dis-

coveries or works useful to the progress of pure or

applied mathematics ; Bordin prize (3000 francs), to

make notable progress in the study of curves with
constant torsion ; to determine, if possible, which of

these curves are algebraic, at least those which are

unicursal.

Mechanics.—.V Montj'on prize (700 francs), for the

invention or improvement of instruments useful to the

progress of agriculture, the mechanical arts or

science ; Poncelet prize (2000 francs), for work on
applied mathematics; Boileau prize (1300 francs), for

researches on the motion of fluids contributing to the

progress of hydraulics.

Navigation.—The extraordinary prize of 6000 francs

for work leading to increased efficiency of the French
naval forces ; Plumey prize (4000 francs), for improve-
ments in steam engines or any other invention con-

tributing to the progress of steam navigation.
Astronomy.—Pierre Guzman prize (100,000 francs),

to anyone finding a means of communication with
another olanet other than Mars. Failing the above,
the accumulated interest of five years will be awarded
for an important astronomical discovery. Lalande
prize (540 francs), for memoir or work useful to the
progress of astronomy; Valz prize (460 francs), to the
author of the most interesting astronomical observa-
tion during the year ; G. de Pontecoulant prize (700
francs), for researches in celestial mechanics.
Geography.—Tchihatchef prize (3000 francs), as

recompense or encouragement to naturalists of any
nationality distinguished in- the exploration of the
lesser-known parts of Asia; Gay prize (1500 francs),

for a study of the distribution of plants in Indo-China.
Physics.—Hubert prize (1000 francs), for a treatise

or discovery in connection with the practical use of
electricity ; Hughes prize (2500 francs), for discoveries

or works contributing to the progress of physics

;

Henri de Parville prize (1500 francs), for origin.iT work
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in physics ; Gaston Plante prize (3000 francs), for tlie

French author of an important discovery, invention,

or work in the field of electricity.

Chemistry.—Jecker prize (10,000 francs), for work
conducing- to the nrogress of organic chemistry

;

Cahours prize (3000 francs), for the encouragement of

\"oung chemists ; Montyon prize (unhealthy trades

;

one prize, 2500 francs, a mention of 1500 francs), for

the discovery of a means of rendering an art or trade

less unhealthy; Houzeau prize (700 francs), for a young
chemist.
Mineralogy and Geology.—Delesse prize (1400

francs), for work in geology, or, failing that, in

mineralogy; Joseph Labb^ prize (1000 francs), for

geological researches contributing to the development
of the mineral wealth of France, its colonies, and
protectorates.

Botany.—Desmazieres prize (1600 francs), for the

best publication during the year on Cryptogams ; Mon-
lagne prize (1500 francs), for work on the anatomy,
physiology, development, or description of the lower
Cryptogams ; de Coincy prize (900 francs), for a work
on phanerogams ; Thore prize (200 francs), for work
on the cellular cryptogams of Europe; Jean de Rufz
de Lavison prize (500 francs), for work on plant

physiology.
Anatomy and Zoology.—Savigny prize (1500 francs),

for the assistance of young travelling zoologists, not

receiving Government assistance, who work on the
invertebrates of Egypt and Syria; Cuvier prize (1500
francs), for work in zoological palaeontology, com-
parative anatomy, or zoology ; da Gama Machado
prize (1200 francs), for memoirs on the coloured parts

of the tegumentary system of animals.
Medicine and Surgery.—Montyon prize (2500 francs,

mentions of 1500 francs), for discoveries or inventions
in medicine and surgery; Barbier prize (2000 francs),

for a discovery in botany in relation to medicine, or

in the sciences of surgery, medicine, or pharmacy

;

Breant prize (100,000 francs), for a specific cure for

Asiatic cholera; Godard prize (1000 francs), for the
best memoir on the anatomy, physiology, and patho-
logy of the genito-urinary organs ; Baron Lorrey prize

(750 francs), for a work treating of military hygiene,
medicine, or surgery; Bellion prize (1400 francs), for

medical discoveries; Mfege prize (10,000 francs); Argut
prize (1200 francs), for the discovery of a remedy for

a disease at present not capable of treatment ; Chaus-
sier prize (10,000 francs), for the best book or memoir
published during the last four years on legal or prac-
tical medicine; Dusgate prize (2500 francs), for a
work on the signs of deatn and the means of prevent-
ing premature burial.

Physiology.—Montyon prize (750 francs), for work
in experimental physiology; Philipeaux prize (goo
francs), for experimental physiology; Lallemand prize

(1800 francs), for work relating to the nervous system
;

Pourat prize (1000 francs), for a memoir on the rela-

tions between the combined sugar of the blood and
the albuminoid materials.

Statistics.—Montyon prize (1000 francs, and two
mentions of 500 francs), for works dealing with statis-

tical questions.
History of Science.—Binoux prize (2000 francs).

General Prizes.—Arago medal ; Lavoisier medal, for

work in chemistry ; Berthelot medal, to persons taking-
prizes in chemistry or physics ; Henri Becquerel prize

(3000 francs); Gegner prize (3800 francs); Lanne-
longue prize (2000 francs); Gustave Roux prize (1000
francs), Tremont prize (iioo francs); Wilde prize

I4000 francs), for a work or discovery in astronomy,
])hysics, chemistry, mineralogy, geology, or experi-
mental mechanics; Lonchampt prize (4000 francs);
Saintour prize (3000 francs), for work in mathematics

;

Henri de Parville prize (2500 francs) ; Victor Raulin
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prize (1500 francs), for facilitating the publication of

works relating to geology and palaeontology; Vaillant

prize (4000 francs), for the discovery of a photographic
plate free from grain, and as sensitive as the gelatino-

bromide in current use; Fanny Emden prize (3000
francs), for work dealing with hypnotism and sugges-

tion ; Grand prize of the physical sciences (300 francs),

for the study of a French colony from the point of

view of its geology, mineralogy, and its physical geo-

graphy ; Leconte prize (50,000 francs), for new and
important discoveries in mathematics, physics, chem-
istry, natural history, and medical science; Petit

d'Ormoy prize (10,000 francs), for work in pure or

applied mathematics or in natural science; Pierson-

Perrin prize (5000 francs), for a discovery in the field

of mechanics or physics.

THE ASSOCIATION OF ECONOMIC
BIOLOGISTS.

THE twelfth annual Congress of the Association of

Economic Biologists, held at the Liverpool

.School of Tropical Medicine, last week, marked off a

distinct era in the progress and development of

economic biology in the United Kingdom.
Founded in November, 1904, with a membership of

twenty-four, it seemed doubtful for a time whether
what Prof. Fred V. Theobald aptly christened " Mr.
Collinge's healthy infant," would weather the storms

of its early days. At that time economic biology was
looked askance at in all our universities, and regarded

as something ultra-scientific, and coulcl only be said

to be taught and studied in any detail at the South-

Eastern Agricultural College, Wye.
Even at a later date professors of biology were

interested only in the morphological or systematical

aspects of biologv, and dreaded the intrusion of applied

biologv. Happily these views have all passed away,
and tile association may very rightly claim to have
had a large share in bringing about a more reason-

able and truly scientific spirit.

Meeting first in the University of Birmingham, the

association has held meetings in the Universities of

Liverpool, Cambridge, London, Edinburgh, Oxford,
Manchester, and Dublin. From each of these centres

of learning it has gathered strength, leaving behind

some record of the really valuable work which its

members have been engaged upon, and indirectly

tending to gain the sympathies of those who originally

regarded the organisation from an entirely mistaken
point of view. Gradually biologists in this country

were beginning to realise that, as stated by Prof.

Miall, " a practical purpose is, in my opinion, not a

hindrance but a powerful motive to the acquisition of

scientific knowledge. If not too narrowly prosecuted,

the practical purpose may be a means of distinguish-

ing knowledge, which is really useful from knowledge
which is merely curious."

Since 1904 departments of economic biology have
been founded in nearly all our universities, which has
meant an increase in the number of workers, and has
made the association still more necessary for such
investigators to possess an organisation wherein they

could "discuss new discoveries, exchange experiences,

carefully consider the best methods of work, give
opportunity to individual workers of announcing pro-

posed investigations, so as to bring out suggestions
and prevent unnecessary duplication of work, and to

suggest, when possible, certain lines of investigation

upon subjects of general interest."

The outstanding feature of the Liverpool meeting
was the decision of the council to increase the number
of meetings to four per annum, three of which will be
held in London, and one in the provinces; coupled
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with this it was gratifying to note the large number
of new members, particularly so of those working in

connection with the Board of Agriculture and
Fisheries, and in the newly established university de-

partments.
It is hoped that with the increase in the number of

meetings there will be a still further increase in the

membership, and that the association will take its

position amongst the numerous other learned societies,

thoroughly representative of all branches of applied

biology.

To a very much larger extent than hitherto, the

association will in the future play no unimportant part

in defining the scope of economic studies in biology,

and having now definitely taken up its headquarters
in London, it will be more in touch with Governmental
departments. Representative as its membership is of

the universities of the country, and not a few of our
Colonial departments, the possibilities that lie before

it are endless, and should exercise a very profound
influence upon the future of economic biology in this

country, tending to raise its status to the level it

occupies in other countries, and to become still more
beneficial to the people of this country and its great

C'olonial Empire. W. E. C.

FATIGUE AND EDUCATIONAL WORK.
THE London County Council's annual Conference

of Teachers, held last week, yielded some
notable pronouncements. On the opening day,

January i. Canon Masterman laid stress upon the

training in morals and in imagination which pupils

gain when history is properly taught. History pro-

vides an education in sympathy not only with our
forefathers, but with " the brotherhood that binds the

brave of all the earth." The true historian always
cares supremely for the truth ; the critical faculty of

the pupil must be carefully trained. To the great
deed they must offer their admiration, their gratitude

if they could, and, if not, then their silence. The
historian differs from the antiquary in his constant
thought of the present; the boy who rides in imagina-
tion with the knight to the Parliamentum at West-
minster will have a clearer idea of the responsibility

iif citizenship. The pageantry of history is sacra-

mental ; it has an inward and spiritual import, and,
unless the teacher feel something of the spiritual

significance of historv, he had better teach algebra or

mechanics all his life.

On the second day, Mr. W. H. Winch gave the
results which had attended a few experiments he had
made in testing the fatigue of adolescents who were
in attendance at evening continuation schools. He
jjointed out that his experiments in connection with
ihe fatigue of day-school pupils had yielded no satis-

factory result, while he had found distinct evidence of

f.itigue in adolescents who continued their education
in the evenings. His experiments indicate that, in

I he cases he examined, adolescent students suffered
a loss of ability as the period of instruction drew to

a close. He instanced six sets of e.xperiments, and
in the only case which did not show the results of

fatigue subsequent inquiry showed that 75 per cent,
of the students were not occupied during the daytime.
Trom such evidence he concluded that evening con-
linuation schools were not places of serious continued
education for adolescents; they were a waste of educa-
tional appliances. The chairman. Dr. W. McDougall,
Wilde reader in mental philosophy, thought these
c(!nclusions somewhat premature, as it did not follow
that work which caused a ineasurable amount of
fatigue was work which should, therefore, not have
been undertaken.

Mr. T. H. Pear described an experiment in con-
nection with the fatigue which ensues from loss of

sleep in which it was demonstrated that the fatigue

persisted long after the subject was of opinion that
the effects of the lack of sleep had disappeared. He
suggested that, on account of fatigue, the teacher
who energetically changed from a strenuous lesson

on one subject to a lesson of equal strain on another
subject lost efficiency ; the early lesson caused fatigue,

and should have been followed by a period for re-

cuperation.

The conference closed with a description of si.x

educational experiments ; it was announced, as
evidence of the wide latitude for experiment allowed
in the elementary schools, that no fewer than sixty

descriptions of such experiments had been offered for

the consideration of the conference.
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ENGINEERING AT THE BRITISH
ASSOCIATION.

THE Engineering Section of the British Associa-

tion met under the presidency of Prof. Gisbcrt

Kapp, who took for the subject of his address the

electrification of railways. The address, which was
printed in full in Nature of October 9 (p. 184), was
followed by an interim report of the committee on
gaseous explosions, which very briefly chronicled the

work accomplished during the year, and described the

steps which are being taken to carry on further re-

search work at the Imperial College of Science. One
of the notes presented to this committee was also read
by the authors. Profs. Petavel and Asakawa, and
described some e.xperiments on the effect upon gas-

engine efficiency of varying compression ratio. In

these experiments the brake-horse-oower increased in

the same proportion as the theoretical air efficiency,

but the mechanical efficiency decreased as the com-
pression ratio increased.

The concluding oaper of the first meeting was read

by Prof. Burstall on solid, liquid, and gaseous fuel, in

which he discussed the various advantages obtained
from each kind of fuel, and outlined a scheme for

utilising, to the best advantage, a large daily supply
of coal at the pit mouth by the production of coke,

fuel gas, sulphate of ammonia, and various by-

products of the tar obtained from the retorts.

The first paper on the Friday morning dealt with
the application of the internal-combustion engine to

railway locomotion, and described a bogie-coach of

60 ft. in length propelled bv two six-cylinder Daimler
engines through the medium of gears affording six-

speed ratios. Recent trials demonstrate the feasibility

of maintaining a high speed over long distances at a
reasonable cost, and the author, Mr. F. W. Lan-
chester, advocated the running of such vehicles on
main lines at frequent intervals as much more
economical and satisfactory than a service of long
trains at considerable intervals. In the paper which
followed, Dr. Hele-Shaw described a new type of

hydraulic weighing-machine of the piston type, in

which packings are dispensed with, while friction and
leakage are practically eliminated by ingenious
mechanical devices.

The propulsion of barges on canals by aerial pro-

pellers was described by Mr. L. B. Desbleds, and
although the possible efficiency of this system of pro-
pulsion was shown to be very small, the author con-
sidered there was a limited field for its application

in cases where submerged propellers could not be
employed.

Mr. Lanchester directed attention to the variou.s

factors which cause instability in aeroplanes, and with
the aid of models demonstrated the important features
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which are necessary to consider in the design of a

stable aeroplane, especially as regards the tail-plane.

The cost of electric cooking was discussed by Prof.

Morris, with reference to the result of one year's

working^ in a flat within the London area. A paper

by Mr. A. E. Bawtree on bank-note engraving was
illustrated by a number of photographs describing

various methods in general use for the prevention of

forgerv. The author showed examples of a new
svstem of a geometrical character, which cannot be

imitated by repetition work, or by mechanical devices

such as the pantagraph. The system which was not

described was stated to allow the incorporation of a

design which could only be made visible by a special

screen. The concluding paper at this meeting was
read bv Mr. C. H. Lander on the frictional loss in

steam pipes, and described experiments which agree
with a dimensional formula due to Osborne Reynolds.

.\ joint meeting of Sections A and G took place on
the Monday morning to discuss the report of the
committee, appointed last year, to consider certain

of the more complex stress distributions in engineer-

ing materials. The principal results of modern in-

vestigations on combined stress were discussed by
Mr. \V. A. Scoble, while alternating stress was simi-

larlv dealt with by Messrs. Mason, Rogers, and Eden,
and a special report on the resistance of tubes to col-

lapse was contributed by Mr. G. Cook. The discussion

upon the report was opened by Prof. Perry, the chair-

man of the committee, who urged the importance of

coming to a definite a<^reement as to the criterion of

failure in a material subjected to stress. The dis-

cussion on the various sections was continued by Mr.
.Stoney and other engineers, and covered a wide range
of subjects connected with the experimental investiga-

tion of stress distribution in engineering materials.

A Section A paper by Prof. Coker was, for the
convenience of the meeting, read immediately after

the termination of the joint discussion; it described
the construction of polariscopes for examining the
stress distribution in large models of engineering
structures built up of transparent materials. A second
paper by the same author described the preliminary
results of an investigation upon the stress distribution

in rings subjected to internal or external pressure,

with apparatus which leaves every part of the ring
free for measurement except the surface exposed to

fluid pressure.

A paper contributed by Mr. T. Reid, described some
experiments on the flow of solids based on the well-

known experiments of Tresca. Lead cylinders divided
in halves by a diametral plane are grooved to receive
tin wires, which latter serve to map out the flow
produced when pressure is applied to the cylinders.

The experimental results appear to show that a very
slow flow is stable, and that above a certain limit

there is a condition resembling turbulence in a fluid.

A paper by Mr. A. Robertson described experiments
on the strength of free-ended struts, in which Euler's
formula is shown to hold good down to the length
for which the stress eiven by this law is equal to the
stress at yield, and, below this limit collapse occurs,
when the load per square inch is equal to the yield

stress. A concluding paper by Mr. A. T. Walmisley
described the properties of non-ferrous metals which
are of importance in structural engineering.
On the Tuesday morning the first paper on an

engineering theory of the gyroscope was read by Mr.
J. W. Gordon, who pointed out that when a gyroscope
is processing freely it is absorbing power, while in

forced precession it is transmitting. Bv the applica-
tion of suitable constraining devices many important
practical instruments can be constructed, of small size,

for the steering of ships, the prevention of rolling and
pitching of aeroplanes, and the like. .\ short note bv
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Prof. Wilson on tests of metals and alloys, directed
especial attention to the increased brittleness and rise

of electrical resistance of duralumin on prolonged ex-
posure to the atmosphere.

Papers dealing with various matters connected with
wireless telegraphy were also read by Prof. Howe,
who described the nature of the electromagnetic waves
employed in radio-telegraphy, and the mode of their

propagation. Dr. Eccles discussed atmospheric
refraction and absorption as affecting transmission,
and Prof. Marchant, the effect of atmospheric condi-
tions on the strength of signals received at Liverpool
from Paris and other wireless stations of great power.
The final paper on Tuesday morning was read by Mr.
W. R. Cooper, and described some practical sugges-
tions for shortening the tests of temperature rise in

electrical machines under working loads.

As in previous years, a meeting on the Wednesday
was necessary for the consideration of several impor-
tant papers, and a programme on civil engineering
subjects was followed with much interest by a large
audience. Dr. Vaughan Cornish described the land-
slides in the Culebra Cutting of the Panama Canal,
especially those in which subsidence of the banks has
caused numerous upheavals of the canal bottom.
A paper on the reconstruction of the station at

Snow Hill, Birmingham, was read by Messrs.
Gleadow and Shackle, in which the structural steel

work was very fully described. The effect of harbour
projections was discussed by Mr E. R. Matthews,
and he advocated the use of piers inclined at such an
angle to the shore that moving sand and shingle
tends to sweep past the end of the pier and settle on
the lee side. The transport and settlement of sand in

water was also described, with many experimental
illustrations, bv Dr. J. S. Owens. An apparatus was
also exhibited for exploring sand bars and river beds.

It consisted of two concentric tubes closed above and
open below, and provided with stop-cocks so that
water under pressure can be forced through the inner

tube to sink the apparatus in the sand or other mate-
rial. W'hen the desired level is reached a stop-cock
communicating with the annular space is opened to

allow a return passage for the water under pressure,

and this carries with it a sample of the material at

the base of the apparatus, and delivers it at the
outlet.

These interesting experiments concluded a very
successful programme of the Engineering Section at

the Birmingham Meeting.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Bristoi-.—The degree of D.Sc. in engineering will

be conferred on Mr. Charles F. Smith, who has sub-
mitted to the University records of his research work
and publications in connection with electrical engineer-
ing.

London.—The degree of doctor of science in chem-
istry has been conferred upon Mr. F. G. Pope, an
external student, of East London College. In addi-
tion to a thesis entitled, "The Fluorine Group," Mr.
Pope submitted a list of printed contributions to the
advancement of science, published independentlv or
conjointly.

The degree of doctor of science in geology has been
conferred upon Mr. E. H. Pascoe, external student, of

LIniversity College. Mr. Pascoe present'^d a published
thesis entitled, "The Oil Fields of Burma," together
with some further contributions to the advancement of
of science, published independently.

The following lectures to advanced students of the

University, and to others interested in the subjects
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dealt with, are to be gi.'eii. Admission is free, with-

out ticket :—Eight lectures on recent studies on the

phenomena of soil fertility, Royal College of Science,

Dr. E. J. Russell, on Wednesdays, beginning on
January 28. Five lectures on the Devonian flora,

Lniver'sity College, Dr. D. H. Scott, F.R.S., on
Wednesdays, beginning on May 6. Two lectures on
plant pigments, University College, probably on May
4 and 5, Dr. R. Willstatler, professor of chemistry
in the University of Berlin. Two lectures on " La
catalyse, et mes divers travau.x sur la catalyse,"

King's College, probably on May 14 and 15, Prof.

Paul Sabatier, of the University of Toulouse. Four
lectures on the theorv of wave-motion, witli special

reference to earthquake waves, the University, Dr.
Horace Lamb, F.R.S., on Fridays, February 20, 27,

March 6 and 13 Nine lectures on the theory of heat

in relation to atmospheric changes, the Meteorological
Office, South Kensington, Dr. W. N. Shaw, F.R.S.,
on Fridays, beginning on January 23. The fortnightly

meetings at the Meteorological Office for discussion

of important contributions to meteorology, chiefly in

Colonial or foreign journals, will be resumed on Mon-
day, January 19, and will be continued on alternate

Mondays until March 30. Four advanced lectures in

physics will be given during the third term by M. Jean
Perrin, professor of physical chemistry at the Sorbonno.
Further particulars will be published at a later date.

Four lectures on carbohydrate fermentation, King's
College, Dr. A. Harden, F.R.S., on Mondays, January
26, February 2, 9, and 16. Eight lectures on physio-

logical effects of anaesthetics and narcotics, Guy's
Hospital, Dr. M. S. Pembrey and J. H. Ryffel, on
Thursdays, January 22, 29, February 5, 12, ig, 26,

March 5 and 12. Twelve lectures on the Protozoa
parasitic in man, tne Lister Institute, Prof.

E. A. Minchin, F.R.S., on, Tuesdays and
Fridays during the second term, beginning on
Tuesday, January 27. Eight or nine Univer-
sity lectures on anaphylaxis, King's College, depart-

ment of bacteriology. Dr. L. Rajchman, on Thurs-
days, beginning on January 15. Three lectures on
the place of instinct in evolution," Prof. C. Lloyd
Morgan, F.R.S., have been arranged for the second

term. During the third term a course of three lec-

tures on the morphology of the cranial muscles in

vertebrates will be given by Prof. F. H. Edgeworth.
A course of lectures on the Assouan Dam will be

given by Mr. J. S. Wilson, on Wednesdays during
March.

.•\ lecture, open to the public, on the aether of space,

will be given by Sir Oliver Lodge, F.R.S., at Bedford
College, on Tuesday January 27. Other free lectures

at the college are :—January 22, " Minerals Used as

Gem Stones," Dr. C. A. Raisin; February 5, "The
Optical Characters of Minerals," Dr. A. Hutchinson;
February 19, "Corundum and Spinel," H. H. Thomas;
January 19, " Geology of the British Isles," Dr. C. A.

Raisin.

Mr. H. J. Crawford, formerly principal clerk for

higher education under the Glamorgan County Coun-
cil, has been appointed secretary to the Appointments
Board of the University of London in succession to

Dr. A. D. Denning.

Mr. J. C. Johnson has been appointed to the chair

of general biology, botany, and zoology at Auckland
Universitv College, in succession to Prof. A. P. W.
Thomas, who recently resigned.

By the will, of the late Miss Emily M. Easton, who
died a few days ago, a legacy of 10,000/. is bequeathed
to the Durham College of Medicine, Newcastle, and
one of 5000J. to .Armstrong College.
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There is much interesting reading in the December
issue of the Reading University College Review. The
principal of the college, Mr. W.*M. Childs, contri-

butes an obituary notice of the late Mr. George W.
Palmer, to whose munificent generosity the college

owes much of its success. The college lecturer in

geology writes on the charm of palseontology, and the

college lecturer in education and master of method
on an outdoor school. The leading article deals

with the University library, and has already been
referred to in these columns.

The general meeting of the Association of Public

School Science Masters will be held at the Imperial

College of Science and Technology, South Kensington,
on Tuesday and Wednesday, January 13 and 14. The
president. Prof. H. B. Baker, F.R.S., will deliver

an address, and the following papers will be read and
discussed :i—" .\gricultural E.xperiments in Public

Schools," H. O. Hale; "Present Conditions of Science

Teaching in Public Schools," E. H. Tripp, G. H.
Martin, and J. R. Eccles ; "The Plaqe of Acoustics

in a School Course of Physics," D. Rintoul ; and "The
Relative Value of Physics, Chemistry, and Biology,"

H A. Wootton.

The sixth annual dinner of old students of the

Royal College of Science, London, will be held at the

Criterion Restaurant, Piccadilly Circus, W., on Satur-

day, Januarv 31, 1914. The president of the Old
Students, As'sociation (Dr. A. E. H. Tutton, F.R.S.)

will preside, and the guests will include Mrs. Ayrton,

Prof. W. Bateson, F R.S., Sir John Rose Bradford,

K.C.M.G., F.R.S. , Dr. H. Frank Heath, C.B., Dr.

W. P. Herringham, Sir Alfred Kcogh, K.C.B., Sir

William Ramsav, K.C.B., F.R.S., and Sir Amherst
Selbv-Biggc, K.'C.B. Tickets may be obtained on
application to the secretary of the association, 3 Sel-

wood Place, S.W.

.\n international l^inematograph exhibition and con-

ference will take place in the Zoo Buildings, Glasgow,
on February 17-26, 1914, and will be opened by the

Lord Provost. Special films will be shown dealing

with natural history, medicine, industries, travel, geo-

graphy, and an entirely new series will deal with a

complete survey of the British Isles. Conferences

will be held dealing with secular and religious educa-

tion, emigration, and business. In connection with

the education conferences an advisory committee has
been formed consisting of prominent Scottish educa-

tionists and representatives of school boards and
educational associations. AW communications and in-

quiries should be addressed to Mr. H. D. Cotton, 140

West George Street, Glasgow.

The prime necessity that adolescents should be
encouraged to continue their education beyond the

stage represented by tne primary school was
abundantly illustrated at the great public meeting of

employers inaugurated bv the London County Council,

and held on January 5, at the Mansion House. Very
many firms had expressed their support of the pro-

posal that employers should aid th; coun il in obtain-

ing the best results from the reorganised system of

evening institutes establisl 'J this year in London,
and many prominent busing s men supported the prin-

cipal speakers, Mr. J. A. Pease, President of the

Board of Education, and Lord Salisbury, by their

presence on the platform. There was no lack of

evidence that the old scheme of evening schools was
inefficient, since but 75 oer cent, c*' the possible

students enrolled, and 33 per cent, of the actual

students attended badly ; and it was demonstrated that

wherever employers had g'ven facilities for their

young people to acquire additional knowledge under

a scheme which allowed the students time for study
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ill working hours without loss of wages, there had
bc-cn keenness and improved efficiency among the

staff. Mr. Pease pointed out that the problem was
nf national importance, and that while there might
bi> immediate loss to the employers there would be

ultimate gain not only for the employers and the

employees, but for the nation at large. He suggested

that no employment was beneficial that did not allow

reasonable time off for continued education, and
charged the business community with the responsi-

bility of a national duty to effect some improvement,

\vhich he was sure the London County Council would
facilitate.

The annual report of President Butler on the work
(if Columbia University, New York, for the year end-

ing June -^o, 1913, has now been published. We find

that during the year the sum of 123,600;. was given

to the University to establish permanent fupds or to

add to existing resources ; 67,500!. to purchase land

or to erect and equip buildings, and 93,3001. to be ex-

pended for specific purposes, making a total of

-'84,400!. ; and yet President Butler says " it is still

necessary to repeat words that were used eleven years

:igo :
' Columbia Universitv as now organised and

equipped, may be likened to a giant in bonds.

Strength, power, zeal for service, are all at hand,

but the bonds of insufficient funds hold them in on
e\fry side.'" The unparalleled growth and expan-

sion of the University have far more than kept pace

with the new resources that have been provided. The
enrolment of students as compared with that for the

year 1911-12 shows an increase of 1016, the net total

of regular students in every subject reaching 9379.
If to the regular students be added those receiving

extension teaching and those studying in evening
technical classes, the grand total receiving instruction

is 13,120. The teaching staff in 1913 numbered 847,
as compared with 781 in 1912. President Butler,

commenting on these very large nuirbers, says :—We
should deplore growth in numbers unless it were
accompanied by a steady increase in the quality of

the students. The fact that a rigid examination is

insisted upon for admission . . . and that all creden-
tials offered by those who seek adv'anced standing or

w'ho wish to enter the graduate and professional

schools are subjected to the closest scrutiny, and the

further fact that no student is allowed to shirk his

work and to remain long upon the rolls of the Univer-
sity, are an indication of the spirit with which the
several faculties, administrative boards, and adminis-
trative ofificers view their responsibilities."

SOCIETIES AND ACADEMIES.
London.

Geological Society, December 17, 1913.—Dr. .Aubrev
Strahan, F.R..S., president, in the chair.—C. Dawson
and Dr. A. Smith Woodward, with an appendix by
Prof. G. Elliot Smith : Supplementary note on the
discovery of a Palaeolithic human skull and mandible
ai Piltdown (Sussex). The gravel at Piltdown
(Sussex) below the surface-soil is divided into three

distinct beds. The first, or uppermost, contains sub-
angular flints and "eoliths," and one palaeolith w'as

discovered there in situ. The second is a very dark
bi-d, composed of ironstone and subangular flints. All

tile fossils so far found in the pit have been discovered

in. or traced to, this bed, with the exception of the
remains of deer. A cast of a Chalk fossil, Echino-
ccrys vulgaris, from the zone of Micrastcr cor-tcstu-

diiiariuni. occurred as a pebble. The third bed was
recognised only in 1913, and consists of reconstructed
material from the underlying Wealden rock (Hastings
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Series). It is only about 8 in. thick, and contains

very big flints (8 to 15 in. long) which have been

little rolled, and are not striated. They are saturated

with iron, and have undergone considerable chemical

change. They differ very markedly in .appearance

from the smaller flints in the upper strata. No imple-

ments, "eoliths," or fossil bones have been met with

in this bed. The floor of the gravel, where the re-

mains of Eoanthropus were discovered, has been care-

fully exposed, and many irregularities and depressions

have been found to e^ist. In some of these

depressions small patches of the dark overlying bed

remained, and new specimens were discovered. The
method adopted in excavation is described. The finds

made in 1913 are few but important, and include the

nasal bones, and a canine tooth of Eoanthropus dis-

covered by Father P. Teilhard de Chardin ; also a
fragment of a molar of .Stegodon and another of

Rhinoceros ; an incisor and broken ramus of Beaver
[Castor fiber); a worked flint from the dark bed; and
a Palaeolithic implement from the debris in the pit.

It will be noted that the remains are those of .a land

fauna onlv. The further occurrence of bedded flint-

bearing gravels in the vicinity of the pit is noted.

The authors' former conclusions, as to the Pliocene

forms having been derived, are maintained. A fur-

ther study of the cranium of Eoanthropus shows that

the occipital and right parietal bones need slight re-

adjustment in the reconstruction, but the result does

not alter essentially any of the conclusions already

published. The nasal bones, now described, are typic-

ally human, but relatively small and broad, resembling
those of some of the existing Melanesian and African
races.—In a note appended to the paper Prof. Elliot

Smith points out that the presence of the anterior

extremitv of the sagittal suture, which hitherto had
escaped attention, had enabled him to identify a ridge
upon the cranial aspect of the frontal bone as the

metopic crest, and thus to determine beyond all ques-

tion the true median plane. It is 21 mm. from the

point of the large fragment (in the frontal region).

The backward prolongation of the frontal median
crest cuts the parietal fragment precisely along the

line determined by Dr. Smith U'oodward on other
grounds.

Institution of Mining and Metallurgy, December 18.

—

Mr. Bedford McNeill, president, in the chair.—C. O.
Bannister and G. Patchin : Cupellation experiments : a
simple method for the detection of the platinum metals
in cupellation beads. Following up previous investi-

gations, the authors presented in this paper, .and by
means of a series of fine lantern slides, illustrations

of the method they submit for the detection of

platinum and its kindred metals in cupellation beads
composed of gold and/or silver. The method consists

in transferring the beads, after cooling, and without
any squeezing, hammering, or brushing, direct from
the cupel on to a plasticine mount attached to a micro-
scopic slide, and examining it with a low-power
objective, with vertical illumination preferably. This
method possesses the marked advantage that no pre-
paration of the bead by polishing, etching, &c., is

necessary before examination, the only precaution
advisable being the prevention of undue spitting. The
results of the authors' investigations and experiments
with gold and silver beads containing varying quan-
tities of platinum, iridium, rhodium, ruthenium, and
palladium were to show that, by a simple micro-
scopic examination it is possible to detect platinum in

cupellation beads when present below i-6 per cent.;

that is to say, when present below the amount neces-
sary to cause crystallisation visible to the naked eye;
the presence of iridium in small quantities may be

detected in silver beads ; that rhodium and ruthenium
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may also be detected by visual examination ; that

palladium, whilst producing- a structure similar to that

caused by the presence of platinum, yields evidence

of its presence by the coloration of the parting' acid.

No specific indications were obtained of the presence
of osmium, but the presence of osmiridium was shown
to give results closely approximating to those obtained
from the presence of iridium alone.—G. Maitland
Edwards ; Notes on mines of the Ottoman Empire.
In this paper the author gives a brief review of the

mineral resources of Asia Minor, dealing respectively

with coal, iron, chrome and emery, lead, zinc, silver,

nickel, gold, mercury, borax, magnesia, phosph,ttes,

guano, salt, petroleum, and other deposits. He also

furnishes a brief review of the laws governing mining
enterprise in the empire, and of the economic and
transportation facilities.

Linnean Society, December i8.— Prof. E. B. Poulton,

F.R.S., president, in the chair.—J. Parkin: The
evolution of the inflorescence. The author slated that

the evolution of all types of inflorescences is to be

traced from the solitary terminal flower ; and he
indicated the order of development.—C. E. Salmon :

H\'(>cricii)>i dcsclangsii, Lamolte, in Britain. In 1893
the late Mr. T. Hilton, of Brighton, collected what
he considered to be H. dubiiav. Leers, in the vicinity

of Lewes. Some years after, the specimen came into

the author's hands and was seen not to be the usual

plant so named. Various causes prevented him from
visiting the locality at the proper season until the

present vear, when good examples were examined on
the spot and afterwards more minutely at home. It

appears that the Lewes plant must be placed under
the species published by Lamotte (in Bull. Soc. Bot.

Fr., vol. xxi., p. 121) in 1874, as H. desctangsii, and
further elaborated, in the same journal, by Bonnet in

1878. It may be roughly distinguished from H.
perforatum—of which it has the golden yellow flowers

—by its four-angled stem ; from H. Ictrapterum by
the colour and size of its flowers, and from H. qiiad-

rangulum (H. diibiiim) by its doited leaves and nar-

rower sepals. These are main distinctions; finer onas

exist.

M.\N.itF..SrER.

Literary and Philosopliical Society, December 2.— Prof.

F. E. Weiss, vice-president, in the chair.— Prof. E.
Rutlierford : The structure of the atom. The author

two years ago described a new ly])e of atom—the

"nucleus" atom—supposed to consist of a central

nucleus, probably charged |)ositivcly, of very minute
dimensions, in which practically all the mass of the

atom was concentrated. This was surrounded by a

distribution of negative electrons suflicienl to make
the atom electrically neutral. This type was devised

to explain the fact that the swift a particles in travers-

ing matter are occasionally deflected through more
than a right angle as the result of a single encounter

with another atom. It was deduced that the number
of electrons and consequently the charge on the

nucleus was numerically equal to about half the

atomic weight. Experiments since carried out by
Geiger and Marsden have shown that the large angle
scattering of a particles is in very close agreement
with this assumption of the atom's constitution, and
they showed, in particular, that the variation of the

number of a particles scattered through different

angles by different elements agreed closely with the

theory over a range in number of nearly one million

times. The deflection of the a particle is due to its

passage close to the intense field of the nucleus. In

his experiments with hydrogen, Mr. Marsden has
found definite evidence that .some of the hydrogen
atoms actually acquire such a great velocity

by their encounters with o particles that they
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are able to travel through hydrogen at least three

times the distance of the a particle itself through the

same gas. On the nucleus thecry it is supposed that

the hydrogen atom contains one positive charge and
the helium two. The author discussed the dimensions

of the bodies in question, and the probable distance

apart of the nucleii at the moment of repulsion. It j.

was pointed out that the chemical and physical pro-

perties of the atom are ultimately determined by the

charge on the nucleus, which should consequently bi-

a more fundamental constant than the atomic weight.

The latter will depend on the inner structure of tin-

nucleus, and may not be proportional to the charge

on the nucleus.

December ih.—Mr. F. Nicholson, president, in the

chair.—R. L. Taylor : The action of bleaching agents

on various natural colouring matters. In estimating

the bleaching power of the ordinary bleaching agents

the kind of colouring matter has to be taken into

consideration. Colouring matters such as indigo and
turkey-red are quickly and completely bleached by

chlorine or hvpochlorous acid. In ordinary un-

bleached linen, cotton, and jute, there appear to be

two quite different kinds of colouring matter, one
rapidly bleached by chlorine and hypochlorous acid,

while the other is quite unaffected by these bleaching
agents, but is bleached by a solution of a hypochlorite

containing little, if any, free alkali. A considerable

amount of the colouring matter in linen and jute is

not affected bv chlorine or hypochlorous acid, but in

cotton the proportion unbleached by these agents is

very small indeed. However, cotton is not completely

bleached by either bleaching agent even after pro-

longed exposure to one of them.

F.VRIS.

Academy of Sciences, December 29, 1913.—M. P.

Appell in the chair.—Paul Sabatier and M. Murat :

Contributions to the study of benzhydrol : the pre-

paration of symmetrical tetraphcnylethane. The
reaction between benzaldehyde and phenylmagnesiuni
bromide gives a very poor yield of benzhydrol, under 3
per cent., diphenylmethane and .symmetrical tetraphenyl-

methane being produced by secondary reactions. Tin-

interaction of hydrogen and letraphenylmethane in

presence of reduced nickel at 230° C. gives diphenyl-

methane and diivc/.'hexylmethane.—M. de Grossouvre

was elected a correspondant for the section of

mineralogy in the place of M. Deperet, elected non-
resident member.— Ernest Esclangon : Observations of

the Delavan comet n-iade with the large equatorial

of the Bordeaux Observatory. Data given for Decem-
ber 22 and 23.— F. Ollive : The solar system.—Luc
Picart : The calculation of a circular orbit with the

aid of a single photographic observation.—.\.

Demoulin
: The resolution of a problem of the integral

calculus.—Leon Lichtenstein : Integration of the
equation A,i( = fce" on a closed surface.—Georges
Giraud : .\ group of birational transformations.

-

.Alfred Rosenblatt : The invariants of algebraical varie-

ties in three dimensions.—Jules Drach : The integrals

common to several probleijis of mechanics.—.\. Cotton,

H. Mouton, and P. Drapier : The influence of the size

of the particles on the eleciro-optical and magneto-
optical ])roperties of a mixed liquid. The conclusions
arrived at theoretically by Pockels are shown to be
confirmed by experiment.— lean Pougnet, Emile Segol,

and Joseph Segol : The variation of the electromotive
force of a Weston cell under the influence of ultra-

violet light. Light of short wave-length causes a

progressive lowering of the E.M.F. of a Weston cell.

Removed from the radiation, the cell slowly returns
to its original E.M.F. The change observed was
0007 volt.—.\ Recoura : Chromium fluosilicate and
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its liansforniations.— F. Bourion and A. Senechal : The
estimation of ciiromium by oxidation in allialine solu-

tion. The resuhs are exact with chromium alone or
in presence of iron. Tlie determinations are inexact
in presence of nicliel, cobalt, and mang^anese.—Paul
Uaubert : The modifications of form of crystals of

some substances artificially coloured during their
growth.—G. Friedel : The crystalline symmetries
shown by the diffraction of the Rontgen rays.—L.
Blaringhem ; The hereditary transmission of rust in

the hollyhock.—M. Sauvageau : Fucus of the Straits
of Gibraltar.—J. Vallot and Raoul Bayeux : Experi-
ments made at Mont Blanc, in 1913, on spontaneous
muscular activity at very high altitudes. The daily
work done by a squirrel at the summit of Mont
Jilanc was reduced to one-seventh of the daily work
done at Chamonix.—M. Piettre and A. Vila : The study
of the plasmas after sugar dialysis.—Louis Roule':

The influence exerted by the reproductive function
on the migrations of salmon in spring and summer.
There is a definite relation between the ascent of rivers
by salmon and the condition of their reproductive
organs.—A. Trillat : The influence of surface tension
of liquids on the removal of micro-organisms by an
air current. If air js bubbled through a liquid con-
taining micro-organisms in suspension, the latter may
be carried on with the air current if the droplets of
liquid produced are sutTiciently small, and the size of
the drops is governed by the surface tension of the
liquid.— L. iVfengaud : The lower Aptian marl ot the
province of Santander.—G. J. Painvin : New contribu-
tion to the geology of the region of high plateaux
situated to the north and north-west of Bou-Denib.

—

Rene Fourtau : The echinitic fauna of the raised shores
of the Red Sea.—G. Valsan : Remarks on the terraces
of the eastern Roumanian plain.

New South Wales.
Linnean Society, November 26, 1913.—Mr. W. S.

Dun, president, in the chair.—W. N. Benson : The
geology and petrology of the Great Serpentine Belt
of New South Wales. Part iii., Petrology. A de-
tailed account of the rocks collected over the whole
ana described in parts i.-ii. The material is classi-
fied under (A) igneous rocks, twelve divisions; and
(B) sedimentary rocks : (a) clastic rocks of the Eastern
Series, the Tamworth Series, cherts and breccias

;

(fe) the limestone; (c) Baldwin Agglomerates; (d)
Barraba, Burindi, and Rocky Creek Series; (e)
Permo-Carboniferous sandstone.—F. H. Taylor : A
revision of the Culicidze in the Macleay Museum.

—

i)r. R. (ireig-Smith
: Contributions to our knowledge

of soil fertility. Nos. vii.-xi. (vii.) When soils are
heated or treated with volatile disinfectants, the
bacterial development depends upon the amount of
fatty matter present. Field soils show little differ-
ence, while a garden soil produced about ten times
more bacteria, when treated with chloroform, than
when heated at 65°. (viii.) The demonstration of
toxins in soils depends upon obtaining a soil in which
the toxins preponderate over the nutrients, and in
using an appropriate dilution in making the extracts.
Equal parts of soil and water generally yield the
most toxic extract, (ix.) Rain removes toxin from
soil, but the toxicity returns with drv weather. Simi-
larly, a soil originally toxic, become's non-toxic when
extracted with water, and the toxicitv reappears upon
incubation in the moist condition, (x.) When nitro-
genous, organic matter is saturated with wax or
yasehne, and subsequently treated with chloroform.
It does, not decay any quicker on account of the treat-
ment, (xi.) Naphthalene induces an increase in the
number of bacteria in soils.—Dr. J. M Petrie : Note
on the occurrence of strvchnicine. The native
strychnine-tree, Strychiios psUosperma, contains the
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alkaloid strychnicine, which was discovered, in 1902,
in the leaves of the Xux-vomica. Its properties differ

from those of strychnine or brucine.—R. J. Tillyard :

A study of the Odonata of Tasmania, in relation to

the Bassian Isthmus. Though the dragonflies of

Tasmania are fairly well known, the number of

species is small, particularly on rivers ; still waters
support a more abundant fauna. A comparison made
with the dragonfly fauna of southern Victoria gives
the follow'ing results. Of the forms that breed ex-

clusively in running water, about 22 per cent, of the
Victorian fauna are found to have reached Tasmania.
Of the forms that breed in still water about 80 per
cent, have reached Tasmania. The 20 per cent, that

failed to do so, all belong to the most recent genera,
which have come into .\ustralia from the north. The
reason suggested for the discrepancy is that, through-
out a long period, the connection between the island

and S. Victoria was of such a nature that few per-

manently running water-courses were formed.
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NEW HIGH POWER

BINOCULAR MICROSCOPE,
suitable for ordinary objectives, from
the lowest to the HIGHEST POWERS,
including oil immersion objectives.

Particulars may 6e had on application

for Leaflet No. 20, post free.

Any of the following Catalogues will be seni

post free on request.

A Microscopes.
B Petrological and Metallurgical Microscope
C Dissecting Microscopes, Lens Holders,

and Magnifiers
D Microscopical Accessories.
E Haematological Appliances.
F Microtomes.
G Photo-micrographic Apparatus.
H Projection Apparatus for Demonstration

and Drawing.
J Prism Binoculars for Field and Theatre.

18 BLOOMSBURY SQUARE, W.C.
(A few doors from the British Museum).

PORTABLE EQUATORIAL

MOUNTING
FOR 3" TELESCOPES.

Easily Manipulated.

J. H. STE^WTARO, Ltd.,
Opticians & Scientific Instrument Makers to the British & Foreign Govt,..

406 & 457 STRR-my, X^OI^TDON^.
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inteeral pa'is "* ihe \1irrosc M>e. Th** lamp is a 4 volt metal filament, and current obtained from a small battery.

THE "WINDER" MICROSCOPE. Designed for examination of metals under strain when being tested. Molecular changes can be observed
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ROYAL INSTITUTION OF
GREAT BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.
Tuesday next (January jo) at Three o'clock, Professor William

Bateson, First of Six Lectuies on "Animals AND Plants undek
Domestication." One Guinea the Course.

Thursday (January 22) at Three o'clock, William McDougall, Esq.,

First of Two Lectures on "The Mind of Savagk Man" (1) "His
Intellectual Life," (2) " His Moral and Religious Life." Haifa
Guinea.

Saturday (January 24) at Three o'clock, Professor Frederick Corder,
First of Three Lectures on "Neglected Musical Co.mi'Osers" (i)

" LuDwiG Spohr,"(2) "Henry Bishop," (3) "Joachim Raff." Haifa
Guinea.

The Friday Evening Meetings will begin on January 23, at Nine o'clock,

when Professor Sir James Dewar, LL.D., i> Sc , F.R.S., will give a

Discourse an " The Coming of Age op the ' Vacuum Flask.'
"

THE DAVY-FARADAY
RESEARCH LABORATORY

ROYAL INSTITUTION,
No. 20 ALBEMARLE STREET, LOXOON, W.

DIRECTOR
Professor Sir JAMES UEWAR, M.A., LL.D.,

D.Sc, F.R.S.

This Laboratory was founded by the late Dr. Ludwig Mond, D.Sc.

F.R.S. , as a Memorial of Davy and Faraday, for the purpose of enabling

properly qualified persons to conduct Chemical and Physical Research.

Workers admitted are entitled to the use of the extensive chemical and
physical apparatus belonging to the Laboratory.

The Director may, subject to the approval of the Laboratory Committee,

supply special chemicals, or authorise the Mechanician to construct special

apparatus for individual investigators.

LENT TERM.—Monday, January 12, to Saturday, April 4.

EASTER TERM.—Monday, April 27, to Saturday, July 25.

Applications for admission to the Davy Faraday Research Laboratory to

le addressed to the Assistant Secretary, Royal Institution, No. 21

Albemarle Street, London, W.

EAST LONDON COLLEGE
(UNIVERSITY OF LONDON),

MILE END ROAD, E.

FACULTY OF ENGINEERING.

AiCourse of Five Special Lectures on

REFRIGERATION AND COLD STORAGE.
nv

PROFESSOR J. WEMYSS ANDERSON

(Dean of Ihe Faculty of Engineering, University of Liverpool)

Fee, One Guinea.

Particulars on application to J. L. S. Hatton, M.A., Principal.

Telephone : East 3384.

APPOINTMENT OF AGRICULTURAL
ORGANISER FOR BERKSHIRE.

A Committee representative of the Berkshire Agricultural Instruction

Committee and of University College, Reading, will shortly proceed to

select a candidate as Organiser of Agricultural Instruction in Berkshire,

under a scheme to be drawn up by the Berkshire Agricultural Instruciion

Committee and carried out in conjunction with University College, Read-
ing. .\pplications must be received by first post January 28, 1914. Full

particulars can be obtained from

THE REGISTRAR,
University College,

January 5, 1914. Reading.

BIRKBECK COLLEGE,
BREAMS BUILDINGS, CHANCERY LANE, E.G.

Principal : G. Armitage-Smith, M.A., D.Lit.

COURSES OF STUDY (Day and Evening) for the Degrees of the
UNIVERSITY OF LONDON in the

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURS)

under RECOGNISED TEACHERS of the University.

SCIENCE.—Chemistry, Physics, Mathematics (Pure and
Applied), Botany, Zoology, Geology and Mineralogy.

ARTS.—Latin, Greek, English, French, German, Italian,

History, Geography, Logic, Economics, Mathematics (Pure
and Applied).

Evening Courses for the Degrees in Economics and Law,

SESSIONAL FEESi?''-''-.S':i="«.' £17 tps.; Arts, £10 10s
01,00.^i rt.,j " """^^

\ Evening : Science, Arts, or Economics, £5 5s.

POST-GRADUATE AND RESEARCH WORK.
Prospectuses />ost free, Calendar 3//. {by post sd.) from the Sectetary.

South-Western Polytechnic Institute,

MANkESA ROAD, CHELSEA, S.W.

A COURSE OF TWELVE LECTURES
ON

BIOCHEMISTRY
By H. McLEAN, M.D., D.Sc, Ch.B.

MONDAYS, 7-8 p.m., COMMENCING JANUARY 19th.

Fee 5.t.

Synthesis and Fate of CarbohytJrates, Fats and Proteins

in Animals and Plants.

Lipoids and Phosphatides. Pigments

Influence of Physical and Chemical Stimuli on the

Development of Animals and Plants.

NORTHAMPTON POLYTECHNIC
INSTITUTE,

ST. JOHN STREET, LONDON, E.C.

SPECIAL COURSES IN ELECTRO-TECHNICS.
The following Special Courses will commence in the last week in

January, igi4 :—

(i) A Special Course of SIX LECTURES on SECONDARY BAT-
TERIES, by Mr. W. R. Cooper, A.M.I.C.E., M.I.E.E., on WEDNES-
DAY EVENINGS, commencing January 28,

(..) A Special Course of LECTURES and LABORATORY WORK on
RADIO-TELEGRAPHY, by Mr. E. S. Pkrrin, B.'^c.(Eng.), A.M.I.C.E..
A.M.I.E.E.,011 MONDAY and THURSDAY EVENINGS, commencing
January 26, and continuing until May 14 or longer.

Full particulars as to syllabuses, fees, &c., for either courses, may be
obtained on application to

R. MULLINEUX WALMSLEY, D.Sc,
Princi

AMGUEDDFA GENEDLAETHOL
CYMRU.

NATIONAL MUSEUM OF WALES.
The Council will shortly appoint an Assistant in the Department of

Botany and one in the Department of Geology and Mineralogy. Candi-
dates must produce evidence of having received a thorough scientific

Training.

The salary will be ;£i5o per annum in each case.

Applications must be received on or before February 14, 1914.

For form of application and particulars as to duties apply to

THE DIRECTOR,
National Museum of Wales,

Card i AT.

POWELL & LEALAND MICROSCOPE.

ANALYTICAL & TECHNICAL CHEMIST, Univ. Crad., with several years
experience, requires sit. Ex. ref. Mod. sal.—box 168, c/j Nature



NATURE 549

THURSDAY, JANUARY 15, 1914.

APPLICATIONS OF POSITIVE RAYS.
Pays of Positive EUctricity and their Application

to Chemical Atialysis. By Sir J. J. Thomson,
O.IVr., F.R.S. Pp. vii+ 132 + 5 plates. (Lons,^-
inans Green and Co., 1913.) Price ^.s-. net.

ALL physicists and chemists will welcome this

account by the author of his wonderful
.series of researches, beg-un seven jears ago, on
positive rays. This name, "positive ravs," is

preferable to "canal-rays," orifjinally applied to
the stream of positively-charg-ed particles which
passes througfh a hole in a flat cathode; and the
author's choice of the word "particle" to denote
an atom carrying a positive charge, and the word
"corpuscle" for what is generally now termed an
electron, will not be challenged.

After a description of Goldstein's experiments,
an account is given of \\'ien's disco\ery that
these rays are deflectable by powerful magnetic
fields. The theory of the deflection is shortly and
clearly stated

; and also the theory of the electro-
static deflection of a particle. Then follows an
account of the author's first experiments, made
in 1906, for which he devised an apparatus allow-
ing of the simultaneous application to a bundle of
positive particles both an electrostatic and a mag-
netic force. The arrangement is so demised as to
apply these forces at right-angles to each other;
and the result, as Sir Joseph Thomson has
described in numerous papers and lectures, is to
convert the luminous poin<: (if a Willemite screen
be usedj into a parabola. The position of the
parabola on the screen is conditioned bv the in-

tensity of the forces applied; but if these be kept
uniform, it depends, inter alia, on the masses of
the particles. Now the mass is simply related to
the atomic or molecular weight, and hence the
nature of the particles can be identified.

It is found, however, that the same mass nia>

hold one or more charges; hence in deducing the
atomic weights, this has to be borne in mind"

Descriptions are given, with figures, of the in-

struments employed; but from a practical point
of \iew the figures might have been improved.
In Fig. 6, for example, connections for maintaining
an electrostatic field are not shown, and neither
in that figure nor in Fig. i ;, is any arrangement
shown for introducing gas. Indeed, one won-
ders, in reading this book, what gases were
present to cause the kathode rays to pass, for they
cease in a high vacuum. Sir Joseph Thomson
points out the necessity for removing air very
thoroughly with a pump before applying ab.sorp-

tion with cooled charcoal; are the residual gases
NO. 2307, VOL. 92I

traces of neon and helium ? or are they minute
traces of oxygen and nitrogen, corresponding to
the vapour-pressures of the gases condensed on
the charcoal? or do the conducting gases come off

the electrodes, or oft" the walls of the tube? Tt

would ha\e been useful if information on this

point had been given. In this connection, on
p. 25, we arc told that the gas to be used is kept
in .!, Fig. 13; but there is no means of introduc-
ing a gas into .1 ; the gas is said to be stored
over a column of mercury ; how then is mercur\
vapour excluded? The same want of precision

applies to the description of the photographs. It

is exceedingly diflicult, if not impossible, to follow-

on th.- plates the peculiarities described in the

text
;

for example. Fig. 28 is described on pp. 48
and 49. Fight parabolas are mentioned in the

text, but only five appear in the photograph. Pos-
sibly the negatives may show more than the
prints ; but if so, it should have been stated, and
a diagrammatic reproduction of the photographs
should have been gi\en. In this connection, too,

it may be mentioned that there is a considerable
number of misprints; the well-known "effect" is

due to Doppler, not Doppler ; and commas arc
frequently substituted for semi-colons.

The ingenuity with which \arious effects are

analysed and alternative hypotheses tested is

extraordinary
; Sir Joseph Thomson possesses

scientific imagination in the highest degree, com-
bined with I he power of mathematical presenta-
tion and wonderful experimental skill. Take the
following passage :

—
"We can form an estimate of the magnitude

of the attraction between a neutral atom and a
corpuscle. From the measurement of the plates
we find that there are negatively electrified atoms
of hydrogen with a velocity as large as 2 x 10"

cm. sec. This means that a neutral atom of
hydrogen is able to capture a corpuscle "^ven

though it is moving past it with this velocity.
This capture, ho\ve\er, would not take place unless
the work required to remove a corpuscle from the
surface of a neutral atom of hydrogen were
greater than the kinetic energy of a corpuscle
mo\ing with the velocity of 2 x 10^ cm. /sec. This
kinetic energy is equivalent to the fall of the
atomic charge through 11 \olts ; hence we see
that it must require an ionising potential of more
than 1 1 volts to liberate the corpuscle from a
negatively electrified atom of hydrogen. The same
considerations show that to liberate the corpuscle
from a negatively electrified atom of carbon
would require at least 0^9 \olt, while for oxvgen
the corresponding ratio would be o'j volt. It

must be remembered that these are merely inferior
limits; the actual values may be much larger."

It is interesting to note that evidence has been
obtained of the transitory existence of such
groupings as CH.j, CH,, and CH, as well as of



NATURE [January 13, 1914

ijroiipinijs of two and of three carbon atoms; the

last are produced only when the vapours of com-

plex carbon compounds are induced to form

"positive rays."

'i'he question of muUiplc charsjes carried by an

atom is discussed at considerable lenjjth ; it would

appear that a mercury atom may carry as many
as 8 charges ; an atom of krypton, 4 or 5 ; one of

arafon, .^ ; one of neon, 2; of nitrogen and of

oxygen, 2 ; and of helium, also 2 ; no hydrogen

atom with more than one charge has been ob-

served. The larger the number of charges carried,

the fainter the line. Rut the intensity of the para-

bolic line, whether seen on a Willemite screen or

photographed, is by no means proportional to the

amount of element producing it. The hydrogen

parabola, for instance, is always much more

intense than would be accounted for by the relative

amount of hydrogen present. To prove this, a

most ingenious device was adopted ; a parabolic

slit in the screen was interposed between the

source of the ravs and a metallic box, connected

with an electrometer ; by altering the intensity of

the magnetic field, the parabolas were made tti

fall on the slit, and the rays passed through into

the box, and registered their intensity on the

electrometer. In this way the relative quantity

of the gaseous elements present was estimated

with fair accuracy.

Proof was also obtained that helium is a mon-

atomic gas, while oxygen and hydrogen are

diatomic; for in the discharge-tube, besides de-

tachment of a corpuscle from a molecule, the split-

ting up of a molecule into its constituent atoms

takes place.

Chapters follow on retrograde and on anode

rays; and Stark's interesting observations on the

Doppler effect are described and amplified ; also a

short account of the spectra produced by bom-

bardment with positive rays.

Next follows a chapter on the use of positive

rays for chemical analysis ; the preface states that

"one of the main reasons for writing this book

was the hope that it might induce others, and

especially chemists, to try this method of ana-

lysis." I fear that it will not have this result. It

is a pity that Sir Joseph Thomson in this chapter

had not given a more detailed account of his

methods, with more elaborate diagrams of the

apparatus. Even to one skilled in work of this

i\ature, what appear no doubt commonplaces to

him require elucidation. I'or example, how many
amperes, are necessary to incite his magnets?

\\'hat is the size of the magnets? What electric

field is required? What voltage must be applied

to the plates giving an electrostatic field ? One
would require to visit the Cavendish laboratory,

NO. 2i07, VOL. Q2I

or to trouble its director vyith correspondence

before one coukl set up an apparatus in working

order.

A discussion then follows of Mr. .Vston's in-

teresting investigation of neon, with the object of

ascertaining whether neon, which has the atomic ,

weight 202, contains a gas of atomic weight 22;
|

the existence of the latter is indicated by positive

rays in neon. To my mind it is scarcely credible

that a mixture of gases, separable by diffusion, as

Mr. .\ston finds, cannot be separated by distilla-

tion and yet neither Mr. Watson, who determined

the atomic weight of neon, nor Mr. .Vston, who

repeated Mr. Watson's experiments, have been

able to effect any separation by fractionation.

Further work, however, will no doubt settle the

question. The existence of "X3" is next treated

of; and the reasons for believing it to be a hydro-

gen " ozone " appear to be cogent.

Finally, Sir Joseph Thom.son deals with the

continuous production of helium when certain sub-

stances are bombarded with kathode rays. Again,

he does not inform us what gas w-as present. He is

rightly \ery cautious in drawing any definite con-

clusions from his experiments; but at present his

bias is in favour of the possibility of disintegra-

tion ; that the matter bombarded disintegrates into

helium, and some other "elementary" form of

matter. He says:
—"The view that helium can

be got from other chemical elements raises ques-

tions of such a fundamental character that few

will be prepared to accept it until every other

explanation has been found to be untenable." The

production of helium from radium, from niton,

from thorium, and from actinium is now accepted

as an undoubted fact
;

questions of " a funda-

mental character " have been raised and answered

;

and it appears to me to need a very small stretch

of imagination to suppose that while some
" elements " spontaneously undergo exothermic

changes with evolution of helium, others require

external sources of energy before disruption takes

place. W. R.

GEOLOGY AND MINERALOGY.
(i) The Earth: Its Genesis and Evolutiorr con-

sidered in the Light of the most recent Scientific

Research. By A. T. Swaine. Pp. xix + 277 +
xi plates. (London: C. GrifTin and Co., Ltd.,

1913.) Price 7^. 6d. net.

(2) Grundziige der geologischen Formations- und

Gebirgskunde. By Prof. A. Tornquist. Pp. iv

+ 296. (Berlin: Gebriider Borntraeger, 1913-)

Price 6.80 marks.

(3) Determinative Mineralogy. With Tables for the

Determination of Minerals by means of their

Chemical and Physical Characters. By Prof.
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J. \"olney Lewis. Pp. v+151.
John Wiley and Sons; London:
Hnll., Ltd., 1913.) Price 6^. bd.

(Xew York :

Chapman and
net.

('1
X/T'^'

^^^^'•^'^^'^ool^ represents extensive

iVx reading- in geological reports and
journals, some of which are not easy to procure.
The references to authors require some correction—T. C. Chamberlin, for instance, is consistently
quoted as " Chamberlain "—but they are well
chosen and are thoroughly suggestive to the
student. Thanks to this free acceptance of the
results obtained by field observers in many lands,
a great deal of stratigraphical information is to
be found within these pages. The author, how-
ever, is possessed by an idea, which forms the
undercurrent of the book, and must appear
somewhat startling to petrologists, if not also to
biologists. He holds that the "globes of con-
densed vapour" (p. gj that occur in nebulje pass
into a liquid state, producing, if we read aright,
globes of water in which certain elements are dis-

sohed.

Through the de\elopment of protoplasm in this

water, and the withdrawal of the elements from
solution by organisms seeking to form hard parts,

a rain of mineral matter descends, and a stony
nucleus is built up from the centre outwards.
Calcium carbonate cannot exist in great oceanic
depths, and consequently the first deposits were
siliceous, and were followed by calcareous matter,
similarly arising from the tests of organisms. The
red clays of deep seas represent material inter-

mediate between these types; but the chemical
actions required to produce them from shells are
admittedly obscure. Wherever deep oceanic basins
existed during geological times, the same order
of deposition has been followed (pp. ig—21); the
quartzites and sandstones in such cases, which
in reality mark the first sediments in a sinking
area, are regarded as formed from radiolaria in

a greai persistent hollow which has gradually be-
come infilled. The calcareous oozes thus represent
the latest and shallowest stage.

The application of this theory to the Upper
Cretaceous series of Europe (p. 22J leads to a
very confused argument. Terrigenous deposits
are recognised at the base, and yet these are used
to support the statement that "the CaCOg
decreases with the depth." Petrological examina-
tion would have kept the author from manv un-
justified suggestions, such as that in regard to
laterite (p. 198), which is treated, in spite of an
abundant literature, as an oceanic ooze. The
book is obviously not a safe one for beginners,
though its illustrations and mode of production
go far to commend it to the reader.

(2) Prof. Tornquist's introduction to geology is
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of a \ery different order. He also reaches a
description of oceanic sediments on his tenth page,
and interestingly refers to Philippi's suggestion
that in past times, when no polar ice-caps existed
to produce unfavourable coldness, calcareous

j

organic deposits could be formed over the deep-

I

sea areas in general. As is fitting in a work
I

emanating from Ivonigsberg, the rocks of the

j

" Eozoicum " find their type in the admirable cx-

j

posures of Fennoscandia ; but the absence of

j

many formations from eastern Prussia enables the
author to be wisely eclectic. Due prominence is

thus given to the Silurian strata of Wales and of

Bohemia ; the Permian and Triassic systems
receive far more adequate treatment than is usual
in English text-books; and we have a good
account of the Jurassic rocks of central Germany.

-

On the other hand, we may feel that four lines

(p. 222) form an insufficient reference to the

Cretaceous beds of northern France and England.
The earth-movements in the Harz area in Creta-

ceous times are illustrated on p. 227, and are

shown to be forerunners of the " Saxon folding
"

that accompanied the formation of the .Alps. On
p. 263, the essentially modern nature of Europe
is well expressed. The illustrations are excellent,

and include the skeleton of AWosaxirus. agilis from
the .American ^^useum in New York. We should

ha\2 liked some reference to the gnawed bones
of the prey in this most terrible of zoological

reconstructions.

(3) Prof. Lewis's manual may be regarded as

convenient by those to whom the well-known work
of Brush and Penfield seems unduly large. It

follows similar lines and covers a wide field, and
such recently discovered minerals as benitoile and
purpurite are introduced. In every case refer-

ences are given to the two text-books by J. D.

and E. S. Dana. G. A. J. C.

OCEANOGRAPHIC RESEARCHES.
Scieniific Papers. By J. Y. Buchanan, F.R.S.

Vol. i. Pp. xii+15 papers. (Cambridge:
University Press, 1913.) Price 10^. 6d. net.

THE numerous expeditions which have ex-

plored the depths of the sea since the

voyage of H.M.S. Clialloiger during the years

1873-76 have added much to our detailed know-
ledge of the conditions occurring in various seas

and oceans, and in certain cases have given some
idea of the periodic and irregular physical changes
which take place. But the great pioneer voyage
remains the only one which has surveyed the whole
world of waters, and it is remarkable how little

the work of more recent years, with all its advan-
tages of previous experience and more adequate
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resources, has modified the broad outHnes of the

Chatlcuf^cr results. It is of fundamental import-

ance to the history of oceanography that the record

of these early investij^fations should be made
accessible once for all by the best authorities ; those

authorities, to wit, to whom the researches them-

selves were orijjinally due. This has, of course,

l>een done in great measure in the published

narrative and reports of the Challenger Expedi-

tion ; but, as in all other undertakings of the same

order of magnitude, there is a sort of aftermath

of result, the fruit of incidental inquiries into

special methods or of special subsequent oppor-

tunities arising from the original main enterprise.

These collateral results are necessary to complete

the historic picture, both of the work and of the

men who carried it out.

It is, therefore, a matter for much satisfaction

that this has now been done, in so far as the

physical and chemical work is concerned, by the

chemist and physicist of the expedition himself.

Mr. Buchanan entered upon his work with nearly

everything to plan and invent, both as regards

what was to be done and how it was to be done,

and he has continued and expanded it in many
directions since, along lines similar in many ways
to those followed on the ('lialloigcr. We welcome
this volume of reprints of his original papers, both

for historical reasons and for the permanent value

of the results obtained.

Of the fifteen papers reprinted in this book, two

deal with the distribution of temperature under
ice in Linlithgow Loch, describing observations

showing the fallacy of the belief that the tem-

perature of the water of a frozen lake is always
that of the point of maximum density. With these

exceptions, they are all concerned with oceano-

graphical matters ; either describing methods and
results of experiment, as in tlie papers on absorp-

tion of carbonic acid by saline solutions, on the

composition of sea-water ice, on determinations ot

specific gravity, or on apparatus for deep-sea in-

vestigation generally; or else giving the results

of observations in special regions of the ocean.
The lectures on "Laboratory Experiences on
Board the Challenger," and "Deep-sea Investiga-

tion and the Apparatus Employed in it," are of

special historical value, as they describe in full

detail the instruments and methods employed in

deep-sea work from the time of Columbus up to

arid including the Challenger expedition itself.

Mr. Buchanan's work after the Challenger ex-

pedition .was largely carried on in the cable ships

of the Silvertown Company, which afforded him
special opportunities for research in connection
with lines of soundings on the west coast of

Africa. The results are embodied in important
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papers on the "Dacia" shoaly»on the land slopes

separating continents and oceans, and on the

exploration of the Gulf of Guinea. The remark-
able submarine valleys running out from the

mouths of the Congo and other West African

rivers are described.

OUR BOOKSHELF.
Cabinet Timbers of Australia. By R. T. Baker.
Pp. 186 + Ixviii plates. (Sydney: Technological
Museum, 1913.)

This work directs attention to a section of

Australian timbers which is especially suitable for

cabinet work, furniture, and interior decoration.

More than sixty species, belonging to twenty-
one different natural orders, are described and
illustrated, the natural colour and graining of each
wood being depicted by the aid of colour photo-
graphy, 'i here are also excellent illustrations in

black and white of furniture and interior fittings,

made from several of the woods.
The coloured illustrations are the feature of the

book. At first sight many of them give one the
impression of being thin veneers, an impression
only removed by fingering the surface of the

picture. The very texture of the wood is so well

brought out by this process that its working
qualities can almost be predicted. We have
placed actual specimens alongside the prints in

several cases, and the majority of them match very
closely. The text is not equal to the illustrations.

Each plate is accompanied by a popular description

of the timber and the uses to which it can be
applied, but the information given is very meagre.
This is followed by a condensed description of

the tree in technical language which will only be
understood by the trained botanist. The geo-
graphical range of each tree is given, but little is

said about the supply available, which is one of

the most important points for the trade.

The main object of the author, however, is to

interest Australians themselves in their native

timbers and bring home to them the necessity for

taking steps to prevent these valuable timber trees

being exterminated in the process of clearing the

land for settlement. The book certainly brings

out the fact that Australia possesses a rich assort-

ment of beautiful cabinet woods exhibiting a wide

variation in figure, texture, and colour, and the

Empire, no less than the Commonwealth, will

suffer an irreparable loss if steps arc not taken to

stop the present waste of this valuable heritage of

natural wealth.

Marsh's Malheniatics Work-book. Designed bv
H. W. Marsh. (New York: John Wiley and
Sons, Inc. ; London : Chapman and Hall, Ltd.,

1913.) Price 3.?. net.

This book consists of about 250 blank unruletl

sheets of writing-paper of good quality, divided

into two sections. Each section is fastened to the

book-cover by twt) strong paper fasteners, so that

the sheets maf be removed as required. The
cover is of substantial quality, having leather
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corners and back. Several daily record sheets are

provided, and the student is expected to fill these

up, giving- particulars of date, portion of the text-

book or work studied, remarks, as well as par-

ticulars of the time which he has spent at other

subjects. The student is expected to certify this

record by his signature. Pasted to the interior

of the cover are elaborate instructions regarding
methods of entering work done, for filling up the

record sheet, excuses, collection and distribution

of work-books, inspection, and corrected work.
Some of these instructions are distinctly good,
and might be taken to heart by many teachers of

mathematics in this country. For example—"as
soon as possible learn to draw a light, smooth,
draughtsman's line." Those who have had the
opportunity of examining the British average
mathematical home-work will appreciate this

quotation. No doubt the designer of this book
has found that it meets perfectly the needs of his

own institution and students, but we question
whether it will meet with much favour in this

country, where it is well known that every teacher
prefers to develop his own methods as regards
style of home-work, examination, and so on.

The Celebration of the Two Hundred and Fiftieth

Anniversary of the Royal Society of London,
July 15-19, 1912. Pp. 128. (London : Hum-
phrey Milford, 1913.) Price 55. net.

The interesting events in connection with the

celebration of the 250th anniversary of the Royal
Society in July, 1912, were reported in these

columns at the time, and the contents of this

volume consequently cover ground familiar to our
readers. This permanent record of the proceed-
ings contains a full list of delegates and verbatim
accounts of the addresses, speeches, telegrams,

-and letters addressed to the Society from learned

societies and other bodies throughout the world.
With the new edition of the " Record " of the

Society, and the facsimile reproduction of the

pages of signatures of tlic fellows in the Charter
iDOok, from that of the Royal founder down to

those entered in the summer of 191 2, it will form
an appropriate and lasting memorial of a note-

worthy celebration.

ir/10'? IVho in Science: International, 1914.
I'lditcd by H. H. Stephen.son. Pp. xx -1-662.

(London : J. and A. Churchill.) Price 2S. net.

This excellent work of reference contains, in

addition to its 9000 biographies of men of science

of all nationalities, other useful information.

Especially convenient are the tabular statements,

arranged alphabetically, of particulars about the

universities of the world, which include the names
in each case of the head of the university and the

senior occupants of the various scientific chairs.

A valuable list of the "World's Societies" is also

included, and from it the name, address, number
of members, the name of the secretary, and other

facts can be seen at a glance. An exhaustive
classified index adds greatly to the value of the

volume.
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LETTERS to THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for

this or any other part of N.wure. No notice is

taken of anonymous coviiniinicalions.]

The Pressure of Radiation and Carnot's Principle.

I GATHER from a letter on this subject which appears

in your last issue that Lord Rayleigh endorses the

opinion that the partial pressure p of any particular

frequency in full radiation may properly be deduced
from the intrinsic energy-density Ejv of the same
frequency by Carnot's principle.

'Ihe other point to which I wished to direct atten-

tion is that, in the case of a steady stream of radia-

tion of constant frequency, the heat quantity measured
is the total heat of formation per unit volume,

Ejv + p, and not the intrinsic energj'-density Ejv as

commonly assumed. The disagreement with experi-

ment of Wien's well-known formula for the partition

of energy in full radiation, is readily explained if we
assume that it represents only the intrinsic energy.

The corresponding value of the pressure is very easily

deduced by reference to Carnot's principle, as Lord
Rayleigh has indicated. The formula which 1 have
proposed (Phil Mag., October, 1913) is simply the

sum of the pressure and energy-density thus obtained,

and gives very satisfactory agreement with experi-

ment, both for radiation and specific heat. I prefer

it to Planck's formula (among other reasons) on the

ground that the latter cannot be reconciled with the

classical thermodynamics, and involves the concep-

tion of a qua)itu)n, or indivisible unit of action, which

is unthinkable. The corresponding physical mag-
nitude on my theory, which I have elsewhere called

a molecule of caloric, is not necessarily indivisible, but

bears a very simple relation to the intrinsic energy of

an atom, which is all that is required to explain the

fact that radiation may in special cases be emitted in

atomic units which are multiples of a particular

magnitude. H. L. Cai.lend.xr.

Imperial College of Science and Technology,
South Kensington.

Atomic Models and X-Ray Spectra.

In his letter to Natukr of January i on " .-Vtomic

Models and X-Ray Spectra," Dr. F. A. Lindemann
deals with the approximate agreement between the

recent experiments of Mr. H. G. J. Moseley on "The
High-frequency Spectra of the Elements" (Phil. Mag.,
December, 1913), and the calculations given in my
paper, "On the Constitution of Atoms and Mole-

cules " (Phil. Mag., July, September, November,

9'3)'
In Dr. Lindemann's opinion a theoretical explana-

tion of Mr. Moseley's results can be obtained in several

ways ; and he therefore concludes that the agreement
in question cannot be considered to support the

assumptions used in my paper. By the help of a
consideration of dimensions he seeks a relation be-

tween the five quantities, p, r, Niie-, m, and h. He
shows that an infinite number of different expressions

can be obtained for v in terms of r, Niie^, m, and h;

and he indicates how several of these expressions

may be brought in approximate agreement with the

experimental results.

This procedure does not appear to me to be justified.

Just as little as the five quantities v. r, Niu'", hi,

and h, the four quantities, r, Nne-, hi, and /;, may
be considered as independent of each other. By a

consideration of dimensions we can obtain a relation
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between r, Nne=, m, and h; and if we introduce tliis

relation in Dr. Lindemann's expressions for v, all the
different expressions become identical.
By a consideration of dimensions only, we cannot

calculate the numerical factors which determine the
exact values for the frequencies of the spectrum of an
element; in order to do this, we must introduce more
detailed assumptions as to the constitution of the atom
and the mechanism of emission of radiation. A dis-
cussion of the special assumptions used in my calcula-
tions will be found in a paper on the influence of
electric and magnetic fields on spectral lines, which
will appear shortly in the Philosophical Magazine.

N. Bohr.
The University, Copenhagen, January 5.

Dr. F. a. LlNDEMANN (NATURE, January i) dis-
agrees with the theoretical interpretation of my recent
work on X-ray spectra {Phil. Mag., December, 1913).
He objects to my statement that the results so far
obtained strongly support the views of Bohr, and con-
siders that they yield no information about the structure
of the atom beyond confirming the views of Rutherford
and van den Broek. My work was undertaken for
the_ express purpose of 'testing Brock's hypothesis,
which Bohr has incorporated as a fundamental part
of his theory of atomic structure, and the result of the
test certainly confirms the hypothesis. In my opinion,
however, further definite conclusions can be drawn
from the results, and these conclusions strongly sup-
port other features of Bohr's theory. -Moreover, I

cannot accept the alternatives which 'Dr. Lindemann
offers to my formula representing the values of the
princinal frequencies observed.

Dr. Lindemann's arguments are based on the prin-
ciple of dimensions. This method of treatment is of
historical interest, as wc owe to it the introduction
of Planck's quantum /; into the discussion of atomic
structure. So long as the only factors, common to all
atoms, on w^hich this structure was known to depend,
were e, in, the charge and mass of an electron and
Ne the charge of the nucleus, it was impossible to
obtain a quantity of the dimensions of a frequency.
In an electromagnetic system the introduction of c,
the velocity of light, might get over this difficulty,
but it has proved more profitable to treat the problem
as electrostatic and make definite calculation possible
by using h.

We will call the assumption that h is a funda-
mental factor in the atom the h hypothesis. It then
follows from the principle of dimensions that the

frequency of an atom, v=/ "'
, where / is a numerical

constant which depends on N, and also on the arrange-
ment of the electrons in the atom.
The reason why Dr. Lindemann arrives bv the

same argument at an indefinite result is that he'takes
r. the distance of the electron from the nucleus, or
else rN to be an independent factor in the calculation.
No independent natural unit of length, which would
apply to an electrostatic problem, is known, and the
separate introduction of r or rN appears to me to be
unwarranted. Bohr has pointed out that the funda-
mental frequency v„ of ordinary scries spectra is

obtained by putting j= 2n- in the formula given above,
while my work shows that the frequency of the prin-
cipal line in the X-ray spectrum of elements from
Ca, X = 2o to Zn, N = 3o corresponds witli

/= 27r=.2(N-i)=.

The simplicity of the expression / in these two cases
is itself an argument in favour of the h hypothesis.
It is, however, more strongly supported by the fact
that the frequencies in the JC-ray spectrum are pro-
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portional to (N— i)^. Two alternative explanations
can be given for the occurrence,of (N— 1) and not N.
It is just possible that two of the elements which
precede calcium have the same atomic number. .A

mistake would then have been made each time in

reckoning N, and v would really be ccN^. It is much
more likely that the repulsion of the other electrons

cannot be neglected compared with the attraction of

the nucleus, and then N must be replaced by (N— o-,,).

In either case we conclude that as we pass from atom
to atom V 0= (Fr-)-, where F is the resultant electro-

static force on the vibrating electron. In other words,
a quantity of dimensions T(ML^T--)- remains con-

stant, and since the mass is always the mass of an
electron M?'L-T-' remains constant. By putting /)=i
a quantity is obtained of the same dimensions as /;.

For these reasons I conclude that the experiments
support the h hypothesis, which has been put forward
in three distinct forms, first by Nicholson, then by
Bohr, and recently by J. J. Thomson.

I have not succeeded in obtaining agreement be-

tween my results and the vibrations considered by
Nicholson. Bohr's theory, on the other hand, explains
why there is a general spectroscopic constant, v,,,

given by /=2--, and at the same time demands that

the principal X-ray frequency should be given by
/=2n--.J(N— )'. This agrees with the experi-

mental result if the vibrating system is a ring
of four electrons, all vibrating together ; since
o-, = o-96. Two things, however, suggest that either

Bohr's theory or my interpretation of it requires modi-
fication. In the first place, it fails to account for the
second weaker line found in each spectrum. In the
second place it is difficult to see how a ring of four

electrons can store up enough energy to vibrate as a
whole. Perhaps the examination of the spectra of

other groups of elements will suggest a solution of

these difficulties. H. Moseley.
Oxford, January 5.

" Atmospherics " in Wireless Telegraphy.

With reference to Prof. Perry's letter on "atmo-
spherics " in Nature of January 8, a description of
some experiments made by us in the summer of 1912,
and continued last summer, may be of interest. .\

receiving station was erected near Rothbury, in

Northumberland, with an antenna consisting of two
horizontal wires stretched about 3 ft. from the ground.
The receiving apparatus consisted of a galena-tellu-
rium detector and telephone circuit coupled to two
inductances connected to the antenna wires and
having a variable condenser in circuit between them. *

The length of the antenna was varied during the
experiments, but for most of the time was about 500
yards each way, the direction of the wires being
approximately north-west and south-east. No earth
connection was used.
The antenna was laid on a slight slope, the receiv-

ing hut being situated in a field, but in each direction
the antenna wires passed through extensive woods,
the whole district in the vicinity being thickly wooded.
During the observations of 1912 the ground was
nearly always very wet owing to the excessive rain-
fall.

According to the views put forward by Prof. Perry,
it would naturally be expected that atmospherics would
be either absent or greatly diminished in intensity
with an antenna such as we used. So far from this

being the case they were both numerous and loud,
so much .so that we adopted this form of antenna as
being suitable for investigating the direction from
which atmospherics emanate. For this purpose we
used crossed horizontal wires connected to a form of
radio-goniometer, the well-known directive effect of
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horizontal antennae being thus utilised. The observa-

tions were not sufficiently numerous to justify definite

conclusions being drawn, but so far as they went they

tended to support Mr. Marconi's results as to the

southerly origin of these disturbances.

The aerials of many stations are, of course, to some
extent directive, and this may account for the com-
parative immunity of one station from atmospherics
while another in its vicinity is more disturbed by
them, although both might be affected equally by local

thunderstorms. Wilfred Hall.
H. MORRIS-.'^IREV.

q Priors Terrace, Tynemouth,
Northumberland, January 12.

A Recently Discovered Stone Circle, near Matlock,
Derbyshire.

0.\ the summit of "Bilberry Knoll," in the district of

Matlock, latitude 55° 7' i|", and longitude i° 32' 15"

W., there are remains of what I believe to have been
an important station in prehistoric times, dedicated
to the sun-worship cult.

The highest point of the hill is crowned by a

mound, obviously artificial, built up of large boulders
and earth, and, although much disturbed, many of

the stones occupy positions in which they were origin-

. ally placed. Some of them appear to form part of the

circumference of a circle with thirty-six bays, or divi-

sions, of 144 ft. diameter. Near the centre there are
two chambers, one in horse-shoe form, and the axis

through these chambers is in line with the " Nino
Ladies," a well-known circle, on Stanton Moor.
The range of hills (of which Bilberry Knoll forms

the highest point, 92S ft. above O.D.) occupies a verj'

strong natural position, and the summit was appar-
ently further protected by ramparts, remains of which
may be seen about 200 yards south of the circle

mound.
The circle commands an extensive view in every

direction, and there are in sight more than thirty

positions which bear distinctive names.
To discover the significance of some of these posi-

tions I have taken observations of the sunset on those
days usually regarded as sacred in the " Druidical," or
sun-worship cult, more particularly of the May Eve
and June Solstice festivals. But sunsets down to the
horizon are rare, and I had no data by which to

determine the true date of Hay Eve. I ultimately
decided on May 11 as being consonant with May
Eve (old style), and this year, on that date, the full

disc of the sun rested upon a distant horizon (altitude

10'), exactly over the intersection of intervening hills,

on an alignment N. 58° 00' W.
.^t the June solstice the results were more decisive,

the sunset being almost exactly over the "Nine
Ladies." This well-known circle lies a little more
than five miles away, N. 46° 30' W., and the height
of horizon is about 13'. .And N. 46° 00' E., with a
similar altitude, stands " Blakelow Hill"; this hill

would thus indicate the rising sun, and. conjointly
with the " Nine Ladies," provides irrefutable evidence
of purpose. For, whereas " Blakelow Hill " is a dis-

tinctive natural feature, the " Nine Ladies " occupies
a chosen site, slightly below the highest ground, on a
broad plateau. And, whilst it is in sight, and indi-

cates the sunset from "Bilberry Knoll," it is not in

sight from a circle only ij miles away on Harthill

Moor, nor from "Arbor Low," which is within

5^ miles, though a difference of very few yards in

position, on higher ground, would have placed it in

sight of all three. It was therefore clearlv estab-
lished as an adjunct to " Bilberry Knoll."
Comparing these results with data which I have
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since obtained from Sir Norman Lockyer's valuable
work on "Stonehenge," 1 find the alignment for sun-
set on May 6 to be about N. 61° 00' VV., but the date
actually observed appears to be subject to local varia-

tion, the Roman calendar being May g (the date of a
fair day at Matlock). Making allowance for this, and
for variation in obliquity of the ecliptic, it seems prob-
able that this hill intersection would indicate the sun-
set on the eve uf the May year festival.

The alignment for the June solstice I make N. 47°
15' W., which is so near as practically to confirm my
conclusions.

Investigations on the various sites would, I be-

lieve, prove that the better-known Derbyshire circles,

".\rbor Low," the "Bull Ring" at Dove Holes, and
"Wet Withins " on Eyam Moor, were also established
with alignments to distinctive features that would
indicate the rising and setting sun on these dates.

John Simpson.
Spring Mount, Bank Road, Matlock,

• January 5.

Trepanning among Ancient Peoples.

.\ NOTE in N.ATURE of October 30, 1913, p. 273,
referring to the late Dr. Lucas Championniere's paper
on prehistoric trepanning, which was read at the last

annual public meeting of the Five Academies in Paris,

contains this observation :

—

"It is remarkable that the operation was not prac-
tised among highly civilised races like Greeks,
Egyptians, .Vrabs, Hindus, and Chinese. . .

."

But the subjoined quotations would seem to militate
with the soundness of this expression so far as it

concerns the ancient peoples of Greece and India :

—

" In surgery his (Hippocrates's) writings are im-
portant and interesting, but they do not bear the same
character of caution as the treatises on medicine ; for

instance, in the essay ' On the Injuries of the Head,'
he advocates the operation of ' trephining ' more
strongly and in wider classes of cases than would be
warranted by the experience of later times " (" Encyclo-
pjedia Britannica," 1910, vol. .xiii., p. 518).

"The next most elaborate chapter (of the Hippo-
cratic collection) is that on wounds and injuries of the
head. . . . Trephining was the measure most com-
monly resorted to, even where there was no compres-
sion " {ibid., vol. xxvi., p. 125).

"Jivaka (afterwards termed the King of the
Phj'sicians) had learnt the whole art of healing with
the e.xception of the operation of skull-opening. Now
a man who was afflicted by a cerebral maladv came to

-•Vtreya (Jfvaka's master) and asked him to treat him.
Atreya replied that the man must dig a pit that dav
and provide it with dung. . . . When .'Xtreya came, he
placed the man in the pit, opened his skull, and was
about to seize the reptile with his pincers (when Jivaka
advised him how to take it away). . . . When all this

had been done the man was cured" (E. A. von
Schiefner, "Tibetan Tales," trans. Ralston, 1906,

p. 98). The same book, p. 100, relates how Jivaka
cured a man whose head itched greatly by drawing
out of his skull a centipede through the same opera-
tion. In the " Lives of Jivaka and Amrapali (his

mother)," translated into Chinese in the second
century a.d., he is said to have used a golden knife in

skull-opening.
" Les Saniassis sont enterr^s jusqu'au col; un

Religieux du meme ordre casse des cocos sur la tete

du mort jusqu'^ ce qu'elle soit bris^e; ensuite on la

couvre de terre. On ignore aujourd'hui le motif de
cette pratique singuliere, k moins que ce ne soit pas
pour faciliter k leur ame le moyen de sortir par une
ouverture plus honnete que la bouche, les oreilles et
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d'autres issues du corps, qu'on regarde comme impures
ct souill^es " (Pierre Gonnerat, " Voyage aux Indes
Orientales et <>. la Chine," i Paris, 1782, vol. i., p. 93).

KUMAGUSU MlNAKATA.
Taiinbo, Kii, Japan, December 13, 1913.

Systems of Rays on the Moon's Surface.

A GREAT deal has been said, and a great many
theories have been put forward, as to the cause of

these marvellous systems of rays on the surface of

the moon. I now venture to put forward an explana-
tion which has occurred to me, and should like the
opinion of some of your readers upon it.

It is generally admitted that the volcanic action of

the moon was of an enormous character, "even
when the low force of lunar gravity is taken
into consideration," and from our knowledge
of the amount of lava emitted from one of
our own small craters, we can conceive what
a huge volume must have been thrown out from such
ijiganlic craters as Clavius, Ptolemiius, or Copernicus.
Now, from what we can sec even to-day, the lunar
surface is exceedingly mountainous, and 1 suggest
that when these craters were in their full power huge
volumes of lava were thrown out, and in many cases
practically filled up valleys, or canons between the
mountains. We know the rays are from five to ten

miles broad, even up to twenty miles, and from the
action of the volcano there would always be the
tendency for the lava to run away from the crater
itself, thus forming these rays, like spokes from a
hub. Some of the rays are, however, apparently of

a prodigious length, up to 2000 miles long, but Prof.
Pickering tells us that this length is an illusion, the
long rays being made up of rays from difi'erent

craters, which appear to form one long continuous
ray, which satisfies the question of length.

Then many of these rays apparently run
right across and almost obliterate (at full

moon) such craters as Clavius and Maginnus.
Now I think it is generally admitted that the ray
systems from Tycho, Copernicus, and Kepler are the

largest on the moon, and they are also three of the
very largest craters. This points to the fact that they
were the first eruptions on the lunar surface, and
being the first, threw out the greatest volume of lava.

This filled up the valleys in their neighbourhood, but
afterwards other craters were erupted through the
lava-covered rocks, though without breaking up the
"lava valleys." It is highly probable that in these
circumstances most, or all, the craters have their rays,
though too small to be detected through even the
largest glass. Their brilliance would, of course, be
accounted for, by the sun shining directly upon them,
through no atinospherc at all, or none worth men-
tioning. It seems, therefore, to me, that these rays
must be geologically old remains of eruptions, dried
up now, but still showing themselves on the lunar
surface, thouqrh it is doubtful if the matter will ever
be satisfactorily cleared up. C. Hubert Pf.ant.

49 Lichfield Road, Walsall, December 16, 1913.

THE CAPE OBSERVATORY.'
TX the preface to this vi-ork Sir David Gill relates
-•- that when, as a young astronomer, he was
connected with Lord Crawford in the design and
erection .of the observatory at Dun Echt, he
turned for assistance to Wilhelm Struve's "De-
scription de rObservatoire Astronomique Central

1 " A History and Description of the Royal Observatorv, Cape of Cood
Hope." Bv Sir 'lav.d "^iM K.C.B. F.R..S. Pp. cxc+ 136+plates.
(London : H.M. St.Ti..nery Oflfir?, ,911 )
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de Poulkova." Remembering the help and
pleasure which Struve's work had given him, he
resolved, in humble imitation, to write a descrip-

tion of the Cape Observatory.

"Struve," in the words of Gill, "had the true

genius and spirit of the practical astronomer, the

love of refined and precise methods of observa-

tion, and the inventive mechanical and engineer-

ing capacity."

Struve had the rare opportunity of building an
observatory after his own heart, regardless of

expense, which should fulfil the highest require-

ments of the astronomy of his time. Gill,

animated by the same spirit as Struve, and with
similar qualifications, greatly extended and re-

modelled an historic observatory. Thanks to his

grasp of the trend of astronomy, his skill in the

design and construction of instruinenls, and his

administrative ability and energy, he left the Cape
Observatory, at the close of his directorate, one
of the best equipped and most efficient observa-
tories in the world.

The volume, as its title indicates, is divided
into two parts. The first consists of a history

of the observatory from its foundation to the pre-

sent lime, with Ijrief biographical notices of those
who have filled the position of H.M. Astronomer,
and an appreciative criticism of their work and
their contribution to the de\elopment of the ob-
servatory. Following this is a brief account of the

past and present instrumental equipment, and a
comprehensive survey of the important astro-

nomical and geodetic results which have pro-
ceeded from the Cape Observalor}'. The second
part of the book is devoted to a detailed descrip-

tion, illustrated by many photographs and
diagrams, of the important instruments which
have been erected at the observatory during Sir

David Gill's directorate.

The value of the Cape as a site for the exten-
sion of astronomy and geodesy to the southern
hemisphere was first appreciated by Lacaille, who
in a brief visit in the middle of the eighteenth
century made observations of the positions of
more than 10,000 stars, and measured an arc of
the meridian.

After the British occupation, the establishment
of a permanent observatory at the Cape was coji-

sidered by the Board of Longitude in February,
1820; the appointment of an astronomer was
recommended, and estimates were obtained from
Troughton, Doiiond, and Jones for suitable equip-
ment. The Board of Admiralty expressed its

concurrence with this proposal, and the observa-
tory was established by Order in Coimcil on
October 20, 1S20, the staff to consist of one
astronomer, one assistant, and one labourer.
The Rev. Fearon Fallows, fellow of St. John's

College, Cambridge, was appointed H.M. Astro-
nomer, and directed to make observations so far
as possible similar to and complementary to those
at Greenwich. He fixed the site of the observa-
tory on part of a bare, rocky hill, covered with
thistles and infested with snakes, but tolerably
free from the sandy dust prevalent near Cape
Town, and commanding a good view of Table
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Bay, so that ships anchored there might be able

to observe the time-sigrials. The order to com-
mence building was signed in 1822, but did not

reach Fallows until 1825. After a change of

<;overnment in 1827, 10,000?. was cut off the

cstimales for building, so that when completed

I he observatorj' was a mere block of masonry on

a desolate hill, without protection, an adequate

water supply, or roads. The instruments were,

however, installed, and some valuable observa-

tions made.
Fallows died in 1831, after eleven years' work,

full of anxiety and disappointment, and was suc-

ceeded by Henderson, who remained at the Cape
only one )ear, but crowded into that time an
enormous number of observations of various

kinds. His most permanently valuable work is

his catalogue of positions of the principal southern
stars, obtained with similar accuracy to that of

the northern stars at ihe sam.e epoch, but his

most striking discovery and that which his name
invariably calls to mind, is his determination of

the parallax of o Centauri.

flenderson's successor was Maclear. He re-

mained director of the observatory from 1S33-70.
Maclear was a man of great energy and practical

abilit}'. He faced the difficulties which had dis-

heartened Fallows, and from which Henderson
had shrunk, and succeeded in making the barren
hillsides into fertile grounds, in obtaining a pure
water supply, in breaking the force of the south-
east winds by planting trees, and establishing a
communication with the main road to Cape Town.
At the same time the scientific work of the

observatory was carried on untiringly, both with
the meridian instruments and equatorials. Owing
to the smallness of the staff, the observations
were not all reduced and published at the time,

but Maclear's successors, Stone and Gill, were
able to publish these valuable observations. In

addition, he found opportunities to extend help
and infuse enthusiasm into the educational and
scientific projects of the growing colony.

Maclear was succeeded by Stone. He had
been trained at Greenwich in the systematic school
of -Viry, and left as a lasting monument of his

nine years at the Cape (1870-79) a catalogue of

12,881 stars.

Gill was appointed H.M. Astronomer on
I-\bruary 19, 1879, and retired on February 19,

u)o7, after completing twenty-eight years of ser-

^ice. .4t the University of .\berdeen he had the
good fortune to come under the influence of Clerk
'Maxwell, and gain inspiration from his teaching.
His interest in astronomy began with the installa-

tion of a time service for Aberdeen, which he
carried out with the assistance of David Thomson,
professor of natural philosophy. Shortly after-

wards he purchased a 12-in. mirror, mounted it

cquatorially, and used it in measuring double
stars, taking photographs of the moon and other
observations. In 1872 he was offered charge of

the observatory which Lord Lindsay was erecting
at Dun Echt ; he relinquished his business career,
and accepted without hesitation the opportunity
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thus presented of devoting his whole time to

science.

Gill now entered on the congenial task of assist-

ing in the design and erection of Lord Lindsay's
magnificent private observatory, and the testing,

mounting, and adjustments of its numerous in-

struments. Soon afterwards he accompanied
Lord Lindsay to Mauritius to observe the transit

of Venus, and in this connection made several

important determinations of longitude. In 1877
he made an expedition to Ascension, and from
observations of Mars with a 4-in. heliometer,

determined the solar parallax as 8'78", with a

probable error of +o'oi2".

Thus fitted bj' his training and experience, Gill

found at the Cape Observatory ample scope for

his energy and for his mechanical and observa-
tional skill. In 1879 the only instruments at the

Cape were the non-reversible transit-circle, the

7-in. equatorial, and the photoheliograph. During
his tenure of office a 7-in. heliometer, an astro-

graphic equatorial of 13 in., the Victoria tele-

scope, presented by Mr. McClean, consisting of

a 26-in. photographic telescope for spectroscopic

work, with an i8-in. guiding telescope, and a

new reversible meridian circle were all added to

the equipment, and from all these instruments
important results have already been obtained.

With the non-reversible transit instrument observa-
tions of fundamental stars, bright southern stars,

and stars the positions of which were required as

comparison stars for heliometer observations were
carried on systematically, and particular mention
may be made of a catalogue of 8650 reference

stars for the astrographic work at the Cape.

From the commencement of his tenure of office

Gill urged the necessity of a reversible instrument
for fundamental work. The project was not

sanctioned, however, until 1897. The greatest

care was lavished on the instrument, the building

and the foundations. The full description,

occupying one hundred pages of the book, and
illustrated by many photographs and drawings,
cannot be summarised in a short review, and only

a bare mention can be made of the most striking

and interesting features. Besides being revers-

iljle, the object-glass and eye end of the instru-

ment are interchangeable, so that flexure may be
eliminated, except for the sagging of the wire, in

the mean of opposite positions. The microscopes
are carried on iron piers, which are covered ex-

ternally by non-conducting material, and are filled

with water so that their temperature may be
uniform in horizontal layers, and no tendency to

twist be introduced. To detect any shift of the

telescope in azimuth, stable meridian marks are
obtained by connecting optically the marks and
collimator lenses N. and S. of the instrument,
with points fixed on the solid rock at the bottom
of deep iron cylinders. These have proved so
successful that the movement of the pole in

azimuth corresponding to the variation in latitude

has been observed. The instrument is furnished
with an impersonal micrometer for the elimination

of magnitude equation from the observations of
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right ascension. To save the strain on the

observer this is moved at approximately the right

rate by an electric motor with suitable mechanism
for giving the rate corresponding to the declina-

tion of the star. The great success of this in-

strument is attested by the results already pub-

lished by Mr. Hough.
A full description is also given of the \'ictoria

telescope, presented to the observatory b)' Mr.
Frank McCIean. It is furnished with a spectro-

scope for the determination of velocity in the line

of sight, and with two large objective prisms of

24 in. aperture and refracting angles of 8° and
12° respectively. These can be used singlj' or

together. Excellent results, including a deter-

mination of the solar parallax by Dr. Halm, have
been already obtained with the line of sight

spectroscope. The Cape Observatory is there-

fore, thanks to the generosity of Mr. McClean,
admirably equipped for astrophysical work.
While the reversible transit-circle and the Vic-

toria telescope are probably the instruments which
will be most valuable to Sir David Gill's suc-

cessors, it is with the 7-in. heliometer that most
of his own personal observing work has been
done. This instrument was obtained in 1887 to

supersede the 4-in. used at Ascension. With it

(parth' in cooperation with Dr. Elkin) he made
the well-known determinations of the parallax

of the sun and of the brightest stars of the

southern hemisphere, remarkable alike for the

smallness of their accidental error and the care

with which causes of systematic error were
eliminated. In addition, the 7-in. heliometer has
been used in other important investigations, par-

ticularly in the determination of the mass of

Jupiter and the orbits of its satellites, researches

in which two young astronomers, Mr. Bryan
Cookson and Mr. de Sitter cooperated.

Sir David Gill includes an account of the Cape
Photographic Durchmusterung. Knowing that

this survey of the southern sky was proposed,
Prof. Kapteyn volunteered to undertake the

arduous work of measuring the photographs and
discussing the results. From this cooperation, a

catalogue containing the magnitudes and approxi-

mate positions of 450,000 stars resulted, giving a

complete survey of the southern skies ; it is noted

that the preparation of this work first directed

Kapteyn to the study of the problems of cosmical

astronomy.
.4 very interesting account of the Geodetic Sur-

vey of South Africa is supplemented by an

appendix by Dr. Wilhelm Balin (translated from
the Beilrlige su Geophysik) on the South African

arc of meridian. Arcs of meridian were measured
by Lacaille and Maclear, and between 1859 and
1862 the triangulation of the southern coast of

Cape Colony was taken in hand. Soon after

Gill's appointment, he pointed out to Sir Rartle

Frere the advantage to be gained by a com-
prehensive survey, and recommended a gridiron

system of chains of principal triangulation ex-

tending over the Cape Colony, the Orange Free
State, Natal, and the Transvaal. This work has
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been carried out under the direction of Sir William
Morris in the field, with Sir David Gill as scien-

tific adviser, who kept constantly in view the
service to geodesy which would be derived from
the measurement of a large arc on the 30th
meridian of east longitude. This was afterwards
continued through Rhodesia, and the extreme arc

measured extends over nearly 22° from 31° 36' S.

lat. to 9° 41' S. lat. There are six base-line deter-

minations along the arc, and sixty determinations
of astronomical latitude. The measures of the

South African arc of meridian indicate a some-
what larger terrestrial spheroid than that of

Clarke, and are in accordance with the results

obtained by Hajford in the United States. The
extension of this arc to join the Egyptian arc, and
the connection round the eastern end of the

Mediterranean to join the Russian arc measured
by Struve is of great scientific importance, and,
as Sir David Gill points out, offers no very
formidable dltficulty if international cooperation
is secured.

In this article only portions of the volume have
been touched upon. Sir David Gill is to be con-
gratulated on the production of a work the his-

torical and narrative portions of which are of
interest to all men of science, while the technical

portions are of the greatest value to astronomers.
He may be assured that others will find guidance
and inspiration in this history of the Cape Ob-
servatory, as he himself did in Struve's account
of Pulkova. F. W. Dyson.

SCIKXTIFIC METHODS OF IDENTIFYING
PICTURES.

1 7P to the present time the identification of^ works of art has been entrusted entirely

to the art e.Kpert, who brings to bear upon the

problem his wide experience and artistic training ;

and, in addition, it is probable that among those

engaged in buying and selling pictures, many
devices kept as trade secrets are useful in

identifying pictures. While not for a moment
denying that the final word should lie with the
trained art expert, it is of interest to see how
far scientific methods can be brought to bear
upon this problem. The first step in this direc-

tion is a careful study of the history of pigments.
By the examination of ancient documents, such
as the illuminated manuscripts of the monks,
X'enelian Ducali, and the Coram Rege Rolls, it

has been possible to plan out the history of

pigments probably with suflficient accuracy for

practical purposes, and to fix the dates approxi-

mately of certain pigments which appear and
others that disappear from the artist's palette.

This method, where applicable, may be regarded
as infallible, as the presence of a pigment of a

date more modern than the date at which the pic-

ture is supposed to be painted proves either

forgery or repainting, and a careful microscopic

examination make it quite possible to tell whether
the picture has been repainted or not.

This, however, docs not settle the authorship
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of the picture, and there are certain periods in

the history of art during- which for a considerable

length of time there was no change in the artist's

palette. It is necessary, therefore, to bring other

methods as well to bear upon the problem. One
of these is the study of mediums used at different

dates, and in this study sufficient progress has

been made to prove it of use for dating purposes.

Ikit, as will be obvious to a chemist, the analytical

difficulties here are much more serious.

I'hc microscopic study of pictures by magnify-
ing under low powers revealed remarkably dis-

tinctive characters in the artists' brushwork ; and
the more pictures examined, the more valuable

did the method appear as a trustworthy njeans ol

and a drawing of lines which are themselves in

some cases not more than one-tenth of a milli-

metre in diameter, and yet are put in with perfect

certainty. The study of foliage is also of special

interest, as each man's method of handling foliage

is characteristic.

.\mong the large number of photographs taken
it is difficult to know which to select as examples
of the method, but probably tho.se will be of

most interest which illustrate an actual problem.
Such a problem is offered by the picture in the

National Gallery known as "The Old Gray
Hunter," which is signed "Paul Potter," and has
been stated by no less authority than Dr. Bredius
to have been painted by \'erbeecq, a contemporary

Fit;. I.— Brushwork of ihe hfad of a cow in an undoubted picliirc by Paul
Potter in the National Gallery.

determining the authorship of a picture. There
are probably certain schools of art to which the

method does not apply. A great deal of the

sixteenth-century Italian work, for instance, is

handled in a very similar way, and it may be
very difficult to apply this method successfully to

some of these painters. But there is a \\ ide field

in which the artist has left his individual mark
upon his paint, and has so drawn for the future a

signature which it is impossible to forge. One
of the most interesting revelations is that many
of these touches are so fine as to be really beyond
the limit of unaided sight. For instance, the

brushwork of Teniers and of Watteau can be
magnified up to four or five diameters, revealing

an accuracy of touch and a delicacy of modelling
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Fii;. 2.—Brushwork of the he.id of the horse in " The Old Grey Hunter.
'

shown hy the touch not to be by Vtrbeecq, and Inferior to Paul Potter's
best work.

artist. There is another Paul Potter in the

National Gallery (No. 849), the authenticity of

which has never been questitmed, and which a

comparison of photomicrographs with photo-
micrographs of a pedigree Paul Potter in The
Hague Museum shows to be genuine.

The first photograph here reproduced (Fig. i) is

the head of a cow in this genuine Paul Potter

for the comparison with the head of the horse

(Fig. 2) in "The Old Gray Hunter." It is at

once obvious that, while there are certain simi-

larities in the brushwork, the painting of the

horse's head is by a very inferior hana to that

of the painting of the cow. The probability is,

then, that it is not Paul Potter's work, although

this cannot be considered as absolutely proved.
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The method of photomicrography has been
appHed to the examination of pictures by other
artists. One example examined was in a private

collection, and it had every appearance of being
by Teniers. Curiously enough, there appeared in

it an old man who is to be seen in moie than one

of Teniers's genuine works. The picture, there-

fore, had come from Teniers's studio, as the same
model was to be found in it, or it was a copy and
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a forgery. Tiie two photographs reproduced in

Figs. 3 and 4 show the old .man as painted by
Teniers in the- well-known picture in the National
Oailery of Teniers's "Chateau," and the face
painted in the private picture. The difference of
brushwork in the modelling of the face is at once
iipparent, while the careless painting ot the beard,
when compared with Teniers's, is clearlv

revealed. A. P. Laurie.

AMERICAN AND GERMAN INVESTIGA-
TIONS ON SOIL FERTILITY.^

"inHERE is always a refreshing novelty about
-* the publications of the American Bureau of

Soils that makes an irresistible anpeal to the

student of agricultural science on this side of the

water. We may not always agree with the con-
clusions reached, and we may sometimes think
that the facts might be interpreted otherwise, but
we cannot den)- the ingenuity and freshness of the
\\ ork done.

Of all difficult problems connected with the soil,

lew are more promising than the investigation
I'f the remarkable carbon compounds produced
(luring the decay of plant residues in the soil. It

is known in a general way that cellulose and pro-
u in (two important plant constituents) are broken
down in the soil to ammonia and carbon dioxide,

but the intermediate products have scarcely Ijcen

investigated in spite of the great biochemical in-

I

terest of the process. Dr. Schreiner and his col-

leagues have recently attempted the problem, and
I
their results are set out in a series of bulletins

issued from the bureau.
Examination of the soil has shown that numer-

ous nitrogen compounds can be obtained from it

as the result of applying certain methods of ex-

traction ; among them are hyooxanthine, xan-
thine, guanine, adenine, cytosine, as well as the
split-products of the proteins. There can be little

doubt that these arise from the decomposition of

decaying plant residues and other substances
added as manure. The fact of their existence

in the soil is of considerable interest, but it is still

more interesting to inquire whether they serve

any useful purpose in relation to plant growth.
The current view is that they decompose to form
nitrates, which are then absorbed by the plant,

and built up once more into complex proteins,

nucleoprotcins, &:c. Messrs. Schreiner and Skinner

suggest that some of them at any rate are ab-

sorbed as such, and utilised direct for the forma-
tion of protein. One is accustomed to this view-

in animal physiology, but hitherto it has not been
commonly held among plant phvsiolos-ists. Ex-
periments arc here described, showing that

histidine, creatinine, and asparagine caused in-

creases in green weight in wheat, even when a
1 " Nitrogenous Soil Const
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culture solution was present, and that a mixture

of the three constituents gave better results than

either separately. Maximum results were obtained

when 150 parts of the substance per million were
present. Evidence is presented to show that the

organic compounds are absorbed as such by the

plant, and are not decomposed to form ammonia,
nitrites or nitrates in the solution.

The development of this new view will be

watched with interest, not only by plant physio-

logists, but by soil students as well.

In another bulletin Messrs. Schreiner and Brown
investigate the black soil material insoluble in

alkalis, and find lignite particles, coal particles,

and other materials, some of which suggests inter-

mediate stages of formation. The coal-like

material seemed to be present in every soil, and
is considered to Ije formed during the decomposi-
tion of the organic matter. If this turns out to be

the case it will add one more to the remarkable
reactions going on in the soil.

Messrs. Sullivan and Reid have investigated the

power of soils to decompose hydrogen peroxide,

and they suggest that this catalytic power is due
not to an enzyme, but to the inorganic and
organic matter in the soil. The subject is of

some interest because it is important to study the

conditions under which the reactions go on in the

.soil.

.'^n entirely different problem is attacked by
Prof. A. Wieler in his monograph on the effect

on plant growth of removing calcium carbonate
from the soil, especially when this removal is

brought about by smoke. This is a continuation

of the author's earlier work on the effect of

sulphur dioxide on plants, which led him to con-

clude that the injurious result was due not only

to an action on the leaf, but to one on the soil.

The Claustal (the region investigated by the

author) has, like parts of our own Lancashire,

lost its trees, and the author concludes that this

has come about because the soil has become too
depleted of lime for tree growth to be possible.

This thesis is developed at considerable length,

and a section is added on the injurious effect of

metallic salts on plant growth.

NOTES.
The council of the Royal Geographical Society has

made a grant of looo/. towards the expenses of Sir

Ernest Shacklcton's Transantarctic expedition. Mr.
Rudyard Kipling is to lecture before the society on
February 17 upon "Some .\spects of Travel."

The Geological Society of London will this year

award its medals and funds as follows :—Wollaston
modal. Dr. J. E. Marr, F.R.S. ; Murchison medal,
\V. \. E. Ussher; Lyell medal, C. S. Middlemiss;
Wollaston fund, R. B. Newton ; Murchison fund,

F. N. Haward; Lyell fund, Rev. W. Howchin and J.

Postlethwaitc.

A\ Institution of Petroleum Technologists has been
formed, with Sir Boverton Redwood, Bart., as presi-

dent. Dr. D. T. Day, of the L'nited States Geological
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Survey, and Prof. C. Englcr have been elected

honorary inembers of the institution. Form of appli-

cation for mebership may be obtained from the secre-

taries, 17 Gracechurch Street, E.G.

The council of the Royal .Anthropological Institute

has made arrangements for an address by Prof. Bald-

win Spencer, C.M.G., F.R.S., on the life of the .\us-

tralian tribesmen, to be given in the theatre of the

Civil Service Commission, Burlington Gardens, W., on

Tuesday, January 27, at 8 p.m. The address will be

illustrated by means of kinematograph films and

phonograph records.

On Tuesday next, January 20, Prof. W. Bateson

will deliver the first of a course of six lectures at the

Royal Institution on animals and plants linder domes-
tication, and on Thursday, January 22, Mr. W.
McDougall will begin a course of two lectures on the

mind of savage men. The Friday evening discourse

on January 23 will be delivered by Sir James Dewar
on the coming-of-age of the vacuum flask.

The volcanic Mount Sakurashima, which forms an

island situated at the head of Kagoshima Bay, south

of Kiushiu, after being dormant for a century and a

quarter, burst into eruption on Monday, destroying

the villages on the island and affecting the ancient

city of Kagoshima on the mainland a few miles away.
It is reported that from Sunday morning to Monday
more than two hundred shocks were felt in Kago-
shima. When the eruption began, enormous columns
of illuminated dust and vapour burst out from the

sides of the volcano, and soon enveloped the whole
island of Sakurashima. Forty minutes later an
eruption began from the summit. The heat from the

volcano was intense, and could be felt in Kagoshima.
The city of Nagasaki, a hundred miles from Sakura-
shima, has been covered with a fine deposit of volcanic

ash.

The death is reported, in his eighty-fourth year, of

.Mr. John Phin, the author of many popular scientific

text-books, and a former editor of several New York
papers, including The Manufacturer and Builder, The
Technologist, and The American Journal of Micro-
scopy. He was born in Melrose, Scotland, and was
educated at the parish school, and the Musselburgh
Academy, subsequently studying civil engineering in

Edinburgh. He went to the United States in 185 1,

and afterward became professor of chemistry and
technology in the People's College, Havana, N.Y.,
and professor of agriculture in the Pennsylvania .Agri-

cultural College. In addition to his scientific interests,

he was a devoted Shakespeare student, and compiled
a Shakespeare cyclopaedia and glossary.

Mr. Griffith Taylor, in a paper read before the
Royal Geographical Society on Monday last, described
at length the topographical and geological features of
the .\ustralian federal territory, which forms an enclave
in New South Wales. It is an area of considerable

physiographical interest, and though only of some
900 square miles' area, participates (with the sur-

rounding country) in four well-marked divisions,

namely the Lake George plains, an undissected country
of recent surface-form, the Murrumbidgee scarp and
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Cullaiin searp, with "youthful" features, the Gourock
highlands, &c., with their mature valleys and rounded
ridges, and the Canberra plains, in a "more mature
stage of erosion." Mr. Taylor dealt not only with

the geography but briefly with the political considera-

tions which dictated the choice of the site. It for-

tunately happens that political and geographical con-

siderations coincide, for Mr. Taylor showed how the

federal territory is situated on "a line joining the

centre of population with the nearest good port,"

namely Jervis Bay, where the seaport of the new city

will be situated. Mr. Taylor described the physical

environment of the territory, and incidentally men-
tioned conditions affecting south-eastern Australia as

a whole ; he drew an effective comparison between this

country and the United States of America, having

regard to the points in the history of their settlement

and development which each has reached.

During the Christmas holidays the Lawes and
Gilbert Centenary Fund Committee ceased work so as

not to interfere with the ordinary Christmas appeals

;

it has now begun work again to collect the last

1600Z. needed to complete the scheme. The object of

the centenary fund is to build and equip a satisfactory

laboratory for the prosecution of researches in agri-

cultural chemistry, a subject largely founded on the

experiments of Lawes, who was born just loo years

ago, and of Gilbert, who was born three years later.

These investigators founded the Rothamsted Experi-

mental Station, the oldest, and for many years the

best-equippid agricultural experiment station in the

world. Rothamsted has maintained its high position

in respect of its staff and its field plots, but it has

fallen behind in laboratory accommodation, and a

serious effort is now being naade to remedy this defect.

The committee has ascertained that a satisfactory

laboratorv can be erected and equipped for i2,oooZ.,

and it has decided to collect the money, and to put

up the laboratory this year in commemoration of the

centenary of the birth of the founders. Its efforts

have been so far successful that only i6ooZ. is now
required ; and an urgent appeal is addressed to all

interested in agricultural science to aid the committee

in closing the list so that the work can be put in hand

at an early date. Subscriptions should be sent to the

secretary, Rothamsted Experimental Station, Harpen-

dent, Herts.

Sir HERBERr Maxwell, in a letter to Ihc Times

of December lo, throws doubt upon a cherished belief

of fly-fishermen. Great care is taken by salmon-

fishers in the selection of their flies, which are formed

bv tackle-makers with rare and bright feathers sup-

posed to be particularly attractive to the fish. As a

fisherman with more than fifty years' experience of

the habits of salmon in many rivers, and as an

observant naturalist, Sir Herbert states that he has

failed to detect the slightest preference on the part of

salmon for one pattern of fly over another. He adds :

"
I should be perfectly willing, during the few angling

seasons which may remain to me, to use no flies

except those composed of the feathers of native game
birds or barndoor fowls, dyed or undyed, with silk

and tinsel to smarten them up to human, if not to
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piscine, taste." It has been stated that a large number
of beautiful birds are sacrificed every year to the

demands of fishermen for brilliantly coloured artificial

flies. The demand is based upon the assumption that

a salmon is capable of discerning details of form and
colour in a small object passing between its eye and
the high light ; although a human eye, in a similar

relative position, could perceive nothing but a dark
silhouette. According to Sir Herbert's observations,

the colour and materia! of the lures used are of little

consequence ; and if this be the case, the destruction

of numerous brightly plumaged birds in order to pro-

vide feathers for artificial flics is not only useless, but

also a waste of beauty.

COMMENDATORE BoNi has made another notable dis-

covery in the course of his excavations on the Palatine

Hill at Rome. He has found the famous mundus, or

pit, leading to the infernal regions, sacred to Dis and
Proserpine. This was covered by the lapis manalis,

a square, rough-hewn slab of tufa pierced by two
round holes. It was the innermost shrine, the most

holy centre of the Roman religion, consecrated to the

ancient mysteries, whence germinated and spread forth

the fundamental energies of the Roman people. The
later Romans had lost the site of this sacred spot,

and the Emperor Augustus, in his desire to re-

establish the ancient usages, searched for it in vain.

A shaft, filled with debris, discovered in the course of

recent digging, ma}' well represent the exploration by
Augustus.

A JOURNAL dealing with Egyptian antiquities has

long been needed. We are glad to welcome the

appearance of a new quarterly magazine, having the

title. Ancient Egypt, which, under the editorship of

Prof. Flinders Petrie, promises to supply the want.

The first issue is well printed and illustrated, con-

tains much interesting matter, and is procurable at

the modest cost of 7x. per annum. Prof. Petrie notices

an interesting fact about early glass manufacture.

.Sir Gardner Wilkinson (" Manners and Customs,"

ed. 1878, Fig. 3S0) published a drawing supposed to

represent men blowing glass bulbs on the end of rods.

But though examples of early glass, especially about

1500-1400 B.C., are abundant, not a single piece of

bjown glass can be dated before Roman times. The
men are really using reed blowpipes for a jeweller's

furnace, and as these blowpipes would soon be burnt

at the end, a lump of mud was put on as a nozzle to

the pipe. The new journal is published by Messrs.

Macmillan and Co., Ltd.

It vi'ill be remembered that the eighteenth Inter-

national Congress of Americanists was held in London
during May, 1912. Two articles appeared in Nature
dealing with the congress; one on April 18, 1912

(vol. Ixxxix., p. 169), gave the outstanding items of the

programme, and the other on June 6, 1912 (vol. Ixxix.,

p. 379), summarised the proceedings. The editorial

committee has now issued in two volumes running to

570 quarto pages (London : Harrison and Sons, 2I. 2s.

net) the full proceedings of the session. Full lists

are included of the names of the officers, organising
committee, delegates, members, and associates. The
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presidential address of Sir Clements Markham and the

papers read in the various sections are given in full,

and many of the latter are handsomely and profusely

illustrated. The success of the congress must be very

gratifying to Sir Clements Markham, Dr. A. C.

Haddon, and Mr. A. P. Maudslay, to whom the

organisation and arrangements were entrusted.

Ik the number of Biometrika issued in October,

a;,, Dr. H. S. Stannus describes cases of albinism

1 deficiency of pigment in natives of Nyasaland. He
classifies them into several groups, ranging from com-

|jlele albinism to a condition in which the skin is

light brown, the hair yellow, and the irides hazel,

and also separates off throe distinct groups of pie-

balds and " spellings. " He also describes cases of

pathological leucoderma, and discusses its relation

with albinism. The descriptions indicate that there

is considerable grading between the different classes;

the examples classed as complete albinos have some
pigment in the fundus and iris, and there seems to

be no sharp line of distinction between these and cases

with pigment in the skin. The more extreme cases

are often associated with bad teeth. The short pedi-

grees given show no instance of direct transmission

from parent to child, but several of more than one

case in a family.

In The Field of December 13, 1913, Mr. Lydekker

adduces evidence to show that the Circassian goat

may be a domesticated derivative from the markhor
{Cafira falconeri), which it resembles in the direction

of its liorn-spirals, and thereby differs from other

domesticated goats—the offspring of the wild C. hircus

aegagnis.

Is the Proceedings of the U.S. National Museum,
vol. xlv., pp. 651-57, Dr. F. W. True describes a new-

species of beaked whale from the Californian coast,

under the name of Mcsoplodon minim, a preliminary

diagnosis having been given in an earlier note. The
species is related to Sowerby's beaked whale (M.
bidens), and also to M. europaetts, from the latter

of which it differed by the form of the beak and of

certain other elements of the skull.

The new generic and specific name, LetirospoiidvUis

tiltiiniis is proposed by Mr. Barnum Brown (Bull.

Amer. Mus. Nat. Hist., vol. xxxii., pp. 605-15) for a

plesiosaurian from the Upper Cretaceous Edmonton
beds of Alberta, Canada, which is of special interest

on account of being the latest member of its order at

present known. It was a relatively small species, the

vertebral column measuring about 7 ft., and related

to Elasniosaurus, among its distinctive features being
the medium length of the neck, the shortness and
width of the centre of the vertebrae, and the single-

headed ribs.

In an article on the inheritance of left-handedness

in the American Naturalist for December, 1913, Prof.

F. Ramaley points out that the peculiarity, in its true

form (i.e. when not acquired), seems to be connected

with an unusually high development of the right

cerebral hemisphere. As the result of the record of

1740 cases, of which 610 were parents, it is concluded
that as regards inheritance, left-handedness is a
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Mendelian recessive. Out of 305 families there were
only two in which both parents were left-handed, and
in one of these one of the three children was right-

handed, whereas if the inheritance were recessive all

should have been left-handed. A possible explanation

of the anomaly is that one of the parents was naturally

right-handed. ^
To the large number of extinct bisons from the

superficial formations of North America already de-

scribed as distinct species, Dr. O. P. Hay, in a paper

published in the Proceedings of the U.S. National

Museum, vol. xlvi, pp. 161-200, adds a new one,

under the name of Bison regius. It is typified by n

sku.'I discovered in iqo2 near Hoxic, Sheridan County,

Kansas, and appears to be nearly related to B. lati-

frons, of Ohio, from which it differs by the greater

length, slenderness, and curvature of the horns, and
also by the folding of the enamel of the central pits

in the crowns of the upper molars. The latter feature

is the one on which the author chiefly relies in dis-

tinguishing the new species from B. lalifrons, as the

difference in the horn-cores might be merely sexual. The
paper, which is illustrated by eleven plates, also contains

a synopsis of all the other species, with a "key" to

their distinctive features. In a second paper the same-

author {op. cit., pp. 267-77) recognises seven species

of the North American Pleistocene genus Camelops,
and at the same time discusses the characters distin-

guishing this genus from the existing Lama
(Auchenia), with which it has been regarded by some
writers as identical. Among the more important

differences are the absence of a vertical ridge at the

antcro-external angles of the last two lower molars
of Camelops, the longer and narrower skull, the more
elongated grinding surfaces of the upper molars, the

more procumbent lower incisors, and the narrower
upper portion of the nasal bones of the skull.

We have received a reprint of a paper from The
Salmon and Trout Magazine, July, 1913, by Mr. J.

Arthur Hutton, on Wye salmon (results of scale read-
ing, 1908 to 1912), in which the author gives numerous
statistics of the length, girth, weight, &c., of a con-
siderable number of salmon caught each year, together
with some information as to age and spawning, as
shown by examination of the scales of the fish. Work
of this character is most valuable from the point of
view of the study of the life-history of the fish, and
it would lead to a considerable increase of our scien-
tific knowledge of the salmon if fishermen would
make similar observations on the fish of other British
rivers. One of the most interesting results brought out
by Mr. Hutton 's figures is that the proportion of
girth to length of Wje salmon, which may be re-

garded as a measure of the condition of the fish, is

highest (0523) in fish netted at the mouth of the river,

whilst it gradually decreases in fish taken in the
higher waters, until it sinks to 0497 in those salmon
caught above Builth, which is 115 miles from the
sea.

Miss Doris Mackinnon contributes to the Quarterly
Journal of Microscopical Science (vol. lix., part 3) some
interesting notes on certain flagellate Protozoa found
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in the intestine of the common leather-jacket, or

larval crane-fly. It appears that no fewer than eij^ht

kinds of flagellates and two amoebae are found in this

situation, feeding upon a rich bacterial flora. The
author suggests that the term "parasite" is scarcely

applicable to such organisms, which appear to fulfil

a useful function in keeping down the bacteria, and
points out that the richest intestinal fauna was gener-

ally found in the largest and healthiest looking grubs.

She believes that totally different species of animals,

when they frequent the same feeding grounds, may
serve as hosts to the same species of protozoan para-

sites. The beautiful form known as Rhizomaslix
gracilis was described by Alcxeieff in 1912 from the

Axolotl, and Miss Mackinnon now records and figures

it from the crane-fly larva, filling in certain particulars

as to its life-cycle. A new subgenus and species,

Tctratricbotnastix parisii, is proposed for another

flagellate from the same host, the subgeneric name
being chosen on analogy with Tetratrichomonas. It

is true that Tetratrichomonas possesses an undulating

membrane which may represent a fifth flagellum, but

the fact that five separate flagella are actually present

in the new subgenus makes the proposed name dis-

tinctly misleading.

The rust-fungi (Uredinea?) of Nova Scotia arc dealt

with in detail by W. P. Fraser in vol. xii., part 4,

of the Proceedings of the Nova Scotian Institute of

Science. The author gives an excellent introductory

account of the structure and life-history of the group,

followed by detailed descriptions of the ninety-two

species known from Nova Scotia, including several

not hitherto found in any other part of North America.

In the descriptions the terminology proposed by

Arthur in his well-known work on North American

Uredineas is followed, though it is doubtful whether

botanists in general will perceive any special advan-

tage in the new terms adopted for the various pore-

forms in place of those which have become familiar

by long usage.

A VAi.UAnLE contribution to our knowledge of soil

gases and the complex conditions surrounding the

growth of crops in swamp rice soils has been made
in the Memoirs of the Department of .Agriculture in

India, vol. iii., No. 3, chemical series, by Mr. \V. H.

Harrison and Subramania Aiyer. The results obtained

show that the normal fermentation of green manure
in swamp paddy soils leads to the production of a

relatively large quantity of methane, a smaller amount
of nitrogen, together with some carbon dioxide and

hydrogen. This in itself is not surprising when one

considers the anaerobic conditions obtaining in the

flooded soil, but it has been further observed that the

introduction of a crop greatly modifies the composition

of the soil gases, cither by directly retarding the rate

of fermentation and restricting the formation of

methane and hydrogen, or by a portion of the inter-

mediate products of decomposition being removed out

of action by absorption by the roots. The latter has

been experimentally demonstrated in various recent

investigations, and the nutrition of paddy rice would
appear to consist in the assimilation of nitrogen either

in the form of ammonia or of organic compounds pro-
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duced by the decomposition of the proteids of the

green manure, since nitrification is impossible under

the anaerobic conditions that obtain in these soils.

Those who desire to keep pace with modern \iL\vs

on crust-displacements and mountain-sti'ucture,

whether as an aid to geographical or geological

studies, will find a well-illustrated summary in Otto

VVilckens's "Grundziige der tektonischen Geologic''

(Jena : G. Fischer
;
price 3.50 marks), which covers

matters that arc not to be found in every text-book.

The Government: Printing Ollicc at Kingston.

Jamaica, has issued a coloured geological map oi

Jamaica, which may be found generally useful, on

the scale of one inch to twenty miles. It is publishi 1

separately as Publication No. 420, with an explanaticr

by Maxwell Hall, but might be overlooked by gei-

logists, since it officially forms part of the memoir 01

"The Rainfall of Jamaica from about 1870 to enu
of 1909."

The Cottcswold Naturalists' Field Club maintains

its reputation for original publication in its eighteenth

volume (1913). L. Richardson and C Upton describe

new species of brachiopods from the Inferior Oolite,

and the former author, with E. T. Paris, publishes

a supplement to previous work on the echinoids from
the saine formation. The photographs of important

species are in both cases admirable. The country

where William .Smith found such welcoming friends

as Benjamin Richardson and Joseph Townsend will

never forget the principles of straligraphical geology.

"A Bibliography of Russian Ethnographical

Literature" forms vol. xl., No. i, of the Zapiski of

the ethnographical section of the Russian Geograph-
ical Society. It covers the }ears 1700 to 1910, and is

compiled by M. D. K. Zelenin on behalf of the Com-
mission for the Construction of an Ethnographical

Map of Russia.

Prok. KbzNEisO!--, whose historical sketch of the

flora of Daghestan has already been referred, to in

these pages (vol. Ixxxviii., p. 600), gives an account

of his investigations and results in the Izvestiya of the

Russian Geogi'aphical Society, Nos. i.-iii., 1913. At

the end of the number is a map showing the distri-

bution of the most distinctive forms, and a full list,

compiled by M. P. P. Popof, of the plants collected.

The narrative of M. Zhitkof, who explored the

Yamal Peninsula, in 1908, is published in the Zapiski

of the Russian Geographical Society, vol. xlix. The
name Yamal, meaning "end of the earth," in, the

Samoyed language, is more correct than the usual

Yalmal, which signifies "mouth of the river" (Ob).

The country is low, especially in the north, where
it slopes down to the Malygin strait, and the water-

shed is there inconspicuous. In the south it is more
marked, rising at the Yarro-to lakes to 300 ft. above

sea-level. The eastern and western coasts often rise

in steep cliffs of clay and sand. Lakes and basins

partially filled up arc numerous in the central part.

The work includes chapters on the fauna and flora,

the Samoyeds and reindeer grazing. M. Rudovit-

conlributes a report on the meteorological nbscrva-
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tions, and General Shokalski on the hypsometrical

determinations. The volume contains numerous illus-

iiation*;, a map of the peninsula, and one of the lalces

Noi-to and Yambu-to, from a survey by Captain

\'vedeiislii.

In the last annual re[)orl of the Meteorological

Committee it was stated that, at the request of H.M.
Treasury, the committee had entered into negotiations

with the Scottish Meteorological Society with the

object of placing the finances of the latter upon a

satisfactory footing as regards the supply of informa-

tion to the public generally, and of securing a closer

cooperation with the Meteorological Office in respect

of climatological stations in Scotland. The Journal of

the society (vol. xvi.), and the last report of the coun-

cil to the general meeting of the society, show that

the financial position of the latter had long caused

great anxiety, the only additions to its ordinary in-

come (derived chiefly from decreasing voluntary

sources), being small annual payments for observations

by the Registrar-General (Scotland) and the Meteoro-

logical Committee. .A strongly supported appeal to

the Treasury ultimately re^'ulted in the action above

referred to, and we are glad to find that the delibera-

tions between the various authorities interested have

been crowned with success. The amount hitherto

paid by the Meteorological Committee is very mate-

rially increased (from April i, 1913), and that

paid by the Registrar-General will be continued. A
Meteorological OtVue has been established in Edin-

burgh, the organisation of the supply of information

on the lines above-mentioned has been secured, and
the arrangements are considered to be "in the best

interests of meteorology and of the society." The
public funds will be administered by a representative

committee (including several members of the society),

with Dr. W. N. Shaw as chairman.

A CAKKilL examination of the effects of temperature

on the phvsical properties of a number of minerals

has been vmdertaken by the geophysical laboratory of

the Bureau of Standards. The first communication

dealing with the results obtained, appears in the

Journal of the Washington Academy of Sciences for

December 4, and is devoted to the measurements of

the change in the crystal angles of quartz made by

Mr. F. E. Wright at temperatures between 0° C. and
1250° ("., with a special two-circle goniometer con-

structed for the laboratory. The author finds that

the polar angle for the unit rhombohedron (loii)

decreases from 51° 475' at 0° C. to 51° 37' at 575° C,
the quartz then changes from the o to the 6 form,

and the angle becomes 51° 35' and remains constant

up to 1250° C. The agreement between these observa-

tiiitis and those of Randall on the expansion of quartz,

those of Sosman on its specific volume, and the

tabulated values of its birefringence is very close over

the range 0° C. to 550° C.

We have received copies of Nos. 5 and 6 of the

Piiblicatious de la SocUte de Chimie-Physiqite, issued

by the Librairie Scientifique \. Hermann et Fils,

Paris. No. 5 is entitled "L'Etude physico-chimique

des sels chromiques," by M. A. Sen^chal (pp. 28, price
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2 francs), and No. 6 " L'additivite des propri^t6s

diamagnetiques et son utilisation dans la recherche

des constitutions," by M. P-.ul Pascal (pp. 26, price

I franc). These form part of the useful series of

monographs issued by the society, and were originally

delivered as lectures before the members.

In the Sitzungsherichte of the Imperial Academy of

Sciences, Vienna (vol. cxxii., class ii. b, p. 75), Messrs.

V. Rothmund and A. Burgstaller describe a method

for the estimation of ozone and hydrogen peroxide in

presence of each other, for which purpose no accurate

method is yet known. .A,dvantage is taken of

the fact that, by the addition of a trace of

molybdic acid, it becomes possible accurately to deter-

mine hydrogen peroxide iodometrically. Difficulties

are encountered in estimating ozone directly in a

similar manner, but by adding potassium broinidc

under certain defned conditions, and subsequently

potassium iodide, iodine is liberated quantitatively,

and the two methods can be combined so as accurately

to estimate both substances.

The presidential address delivered to the American

Chemical Society at Rochester, N.Y., by Mr. A. D.

Little, is reprinted in Science (vol. xx.wiii., No. 984),

under the title, " Industrial Research in America."

Mr. Little points out that although Germany has

long been regarded as pre-eminently the country of

organised research, a new competitor is arising in the

United States, "that prodigal among nations, still

justlv sligiriatised as the most wasteful, careless, and

improvident of them all." Within the last few years

enormous funds have been allotted to the organisation

of research in a large number of the principal indus-

trial concerns of the United States, and a very striking

account is given of some of the most important

achievements of this new system. " Research has

firmly established itself among the foundation-stones

of our industrial system, and the question is no longer

'What will become of the chemists?' It is now,
' What will become of the manufacturers without

them? ' " There are in the United States at least fifty

notable laboratories engaged in industrial research for

private companies, in several of which the expendi-

ture is more than 300,000 dollars a year. .\n interest-

ing summary is given of the activities of Govern-

ment departments, such as the Department of Agri-

culture, the Bureau of Mines, and the Bureau of

Standards of the Department of Commerce, which

alone devotes about 700,000 dollars annually to scien-

tific work.

The Engineer for January 9 has an illustrated article

on the motor ship Fionia, the largest and highest

powered ship of this liind in service. This vessel is

the ninth motor ship built by Messrs. Burmeister and

Wain, of Copenhagen, and is 395 ft. long, with a

dead-weight capacity of 7000 tons. She is propelled

by two sets of Diesel engines, having a combined

horse-power of 4000. Each set has six cylinders as

compared with eight in earlier ships, and the cylinder

sizes have been increased from 530 mm. diameter and

730 mm. stroke to 740 mm. diameter and iioo mm.
stroke. The speed has been reduced from 135 to 100
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revolutions per minute. Tlie Fiouia ran licr otTicial

trials in Copenhagen Sound on December i8 with

uniformly favourable results.

An article in Engineering for January 9 directs

attention to the waning supply of petroleum. Although

a continually greater supply of petroleum is being

placed on the market, this increased output is secured

only by sinking more wells and boring to a greater

depth, showing that the surface supply is becoming
exhausted. At the beginning of this century the wells

touched iioo ft., and to-day the average level of the

oil may be placed at 2000 ft.—an ominously rapid

rate of sinking. Dissatisfaction with existing methods

and acute appreciation of the necessity for increased

effort to keep up the yield have induced the United

States Bureau of Mines to issue a warning, and to

suggest improved methods of working. It cannot but

be regarded as a happy augury that the authorities are

alive to the extent of the drain made on the stores of

oil, and of the necessity of husbanding the resources

of the future. America, by reckless expenditure of her

resources, has increased her annual output to 200

million barrels, yet the demand for oil for special

purposes has become so great that the rise in price is

considerable—so great, indeed, that competition with

coal for ordinary purposes has become impossible.

The entire production of petroleum from all sources

is only about one-fifth of the coal produced in England
alone, and already schemes are on foot for obtaining

a motor fuel from other sources.

The issue of "Willing's Press' Guide" for 1914 is

the forty-first to appear. The first 297 pages are

devoted to an alphabetical list of newspapers and

periodicals. Among other useful contents may be

mentioned the classified list of the periodical Press of

the United Kingdom according to the interest or

subject dealt with, and the lists of metropolitan news-

papers, the provincial Press, and American news-

papers.

OUR ASTRONOMICAL COLUMN.
Comet 1913/ (Delavan).—This comet is gradually

creeping up in north declination and getting brighter.

The following is an ephemeris for intervals of four

days :

—

Berlin Midnieht.

Jan. 12
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I EDUCATIONAL CONFERENCES.

THE annual Conference of Educational Associations

just concluded at the University of London was

a -,tn-nuous business spread over eight days. The

inauifural address by Mr. James Bryce contained a

|)K-a that the strongest and finest minds should be

pushed forward. In reference to this key to national

". success, it was noted that the tide runs now towards

I

scientific studies just as fifty years ago it ran towards

humanistic studies, and it was pertinently asked :

What subjects and what sort of teaching of those

subjects, are best calculated to train men to think, to

enable the mind to see facts as they are, to analyse

them, to draw just conclusions from them, to rise

above prejudices, to play freely round the phenomena
of life? Are mathematics and physics or chemistry

sufficient for this purpose? The note of caution here

applied in one direction was also sounded in connection

with the additional expenditure of public money on

education, with a single e.Kception, that concerning

the payment of higher salaries to the teachers.

This same note of caution was noticeable in many
of the speeches made both at the London conference

and at the North of England Education Conference.

The London paper, by Sir H. G. Fordham, on the

problem of rural education opened with the reminder
that so great has been the effect of modern methods
of locomotion upon the movement of population,
' there is nothing to be gained by attempting to make
an educational distinction between the town man and
the country man." Agriculture, he asserted, can, in

no circumstances, be usefully introduced as a subject

of instruction in elementary schools, and can only very

indirectly be utilised as a subject of instruction in

Mcondary schools.

.Sir Robert Baden-Powell dealt with character build-

ing in schools, and, after asserting that the Scout
movement had captured the boys, truly laid his moni-
tory finger on one of the defects of the Scout move-
ment ; it has not captured the teacher. Theoretically,

the movement is good ; how often does it fail because
the teachers are not scout-masters?

Mr. H. Holman warned us that manual teaching
was not going to transform education, however much
it would reform it. It was not going to do away
with reading, writing, and arithmetic, but it would
deprive them of their usurped and false pre-eminence.
These subjects would be better taught.

In the north of England Dr. M. E. Sadler reverted
to the review of education made by Principal Griffiths

in his presidential address to the Educational Science
Section of the British Association. In Dr. Sadler's
opinion English education is at the moment torn
asunder by hesitancy as to ideals. It is puzzled, self-

critical, harried by doubts. It is frightened of making
a venture. But there is encouragement in this condi-
tion ; for the hesitation is the outcome, not of palsied
will-power, but of harrassed fair-mindedness; and
there are signs that a clear purpose is taking the place
of this uncertainty.

Consequently, the Geographical Association can be
congratulated upon its definite successes. This year
the association attained its majority, and Dr. Scott
Keltic has become the president of the association
thirty years after his issue of the famous report on
geographical education. Dr. Keltic's resume of thirty

years' progress was distinctly exhilarating. Geography
has a definite place in education, and its sphere of

labour is by no means circumscribed ; the plan is in

being, and the stately edifice is being erected.

.\ definite aim in education emerges from these
conferences in reference to examinations. On many
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occasions e.xpression was given to the opinion that

the written examinations, which Dr. Rouse labelled

as the fetish of the British people for sixty years,

required the definite addition of a face-to-face test.

In connection with the examination of modern
languages, a rough equivalent of the face-to-face test,

viz. free composition, was stated to be showing bene-

ficial results.

The meeting of the Private Schools Association in

London was notable for the severe criticism levelled

at the Board of Education. The Rev. G. H. Moore
said that the Board had displayed such despotism that

at times it might seem to be anxious even to deprive

the parent of the choice of school for his own children.

A single inspector's opinion came with the whole
weight of the Board behind it. The reputation of a

teacher could be ruined in an hour by his inability to

satisfy the standard of the Board's inspector of the

moment.
The Montessori system was treated cautiously in

the north and ambitiously in London. The title of

the paper read in London is significant, "The New
Hopes Due to Scientific Investigation of the Child's

Natural Development." The London speakers revelled

in their proclamation of a new scientific method, and,

therefore, of a new science of experimental psychology.

The Montessori system was claimed as the applica-

tion, for the first time in the world's history, of science

to the problems of education. The system applies the

laws of environment which are more powerful than

the laws of birth ; no more than i per cent, of young
children are hopelessly inefficient from birth ; on the

basis of an experience of a few brief years and in

reference to these young children, it was claimed that

a class of forty children trained on the Montessori
system became a class of forty efficient children with-

out a single backward or stupid scholar. The caution

which was absent on this occasion from the speeches

in London must have risen to the minds of the

teachers present as they heard acclaimed as new tho.se

methods of pedagogy which most good teachers have
long practised, e.g. waiting until the pupil is ready

before giving a lesson on a new subject. Teachers
know they must so wait ; but owing to the fact that they

teach classes, thev cannot wait for all individuals
;

hence the novelty lies solely in individual instruction.

In the north stress was laid on the need for caution

in regard to the Montessori apparatus. There semis
to be a very real danger in the overbalance of minute,
isolated sense training, against the minimum of story-

telling, of play, and happy dancing and singing. In

relation to the Montessori principle of auto-education,

of freedom, it was asked with due reason, "But should
not the apparatus give scope, so that it helps him at

five years old to become aware of his neighbour?
For this apparatus offers little, if any, scope for neigh-
bourliness." Similarly, the system demands that thi'

child shall not be made aware that he has made ;i

mistake. Is it not wise to realise that an intelligi'nt

failure is more hopeful for the future than an un-
intelligent success? There is some hope in class-

teaching after all.

RHEOSTATS.
A N example of the great attention given to details
'*• nowadays in connection with apparatus for the
laboratory and lecture-room use, and general experi-

mental work, is afforded by a 104 pp. list which a
firm of electrical instrument makers (Messrs. Isen-
thal and Co.) have sent us, devoted entirely to

rheostats. It is not within the scope of the present
article to indicate all the various patterns and modifi-
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cations of these, but we may mention that we notice
among the designs some convenient "twin" and
" universal " patterns which enable a large range of

resistance and accurate regulation to be obtained with
apparatus of smaller dimensions than a simple rheo-
stat would have for the same requirements. The
catalogue contains a diagram of the " Ruhstrat

"

winding, designed to eliminate, so far as possible.

capacity and safe induction. Two wires are wound
in parallel in opposite directions and symmetrically,
as shown in Fig. i, which may be compared with the
ordinary double winding shown in Fig. 2, and the
Chaperon winding in Fig. 3.

The idea used to prevail that practically anything
would "do" to insert as a resistance for reducing
the voltage of the supply mains for experimental
work or various miscellaneous purposes. This has
resulted in trouble from time to time, and more care
is now exercised in the selection of suitable pieces of
apparatus. One form of rheostat, for instance, which
was at one time extensively used in connection with
medical applications of electricity, has a particular
element of danger. It was customary to use a coil of
very fine wire wound on slate connected as a potentio-
meter between two supply mains, as shown in Fig. 4

;

an apparently small and easily adjustable difference of
potential is thus obtained between the points A and

H, but the danger is

that if the part of

the rheostat wire be-
i ween these t w o
points should burn
out, the pressure be-
tween A and B will

suddenly rise to the
full 220 volts.

Another method of
applying such a
rheostat is shown in

Fig. 5 in connection
with an electric bath.
The bath, of course,
is porcelain. '1" h e

main resistance in

the circuit in this

case is the lamp B,
so that the current

'"' * passing through the
bath can be adjusted

with considerable accuracy by moving the slider along
tlie rheostat, and in ordinary circumstances the poten-
tial difference between the two electrodes in the bath
is not high. It must be remembered, however, that
if the two points .\ and D are connected across ihe
supply mains, one of these will be at earth potential.
If this is the point A it is evident ih.Tt the jjoint D,
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To Electrodes or Bdth

which is directly connected to one of the electrodes, is

actually at 220 volts potential, and a patient sitting

in the bath and touching a water tap would imme-
diately receive a 220-volt shock. If the connections
between the rheostat board and the electric lighting
mains are made through an ordinary two-pin plug, as
shown in the diagram, it is an even chance whether
this wrong connection is obtained or not. A similar
shock could be obtained, no matter what was the
polarity of the connections if the lamp were to become
short circuited.

For heavy currents proper precautions must also
be taken in the construction of rheostats. If, say, a
2o-ampcre arc lamp for a high-power lantern projector
is used from a 220-volt main, it necessitates trie use
of a resistance whicli shall cause a drop of about
170 volts, i.e. the consumption of power of
170x20 = 3400 watts, or about 42 h.p. If wire of
sufficient thickness is not used, this will rise to a
very high temperature, and, no matter what the
gauge of the wire, it is clear that if the lamp is used
for a long period at a time a very large amount of
heat has to be dissipated. The wiring rules of the

Fii,. 5.

Institution of Electrical Engineers, which unfor-
tunately are not always observed in such cases, limit

the maximum temperature of the case containing Ihe
resistance to 176° F. (80° C). The rules also specify
that the resistances must be enclosed in cases of in-

combustible material, or protected by wire gauze or
perforated sheet metal, and fixed so that no unpro-
tected combustible material is within 24 in. vertically
above the case, or within 6 in. in other directions.

Largely owing to the development of apparatus for

electric cooking, considerable progress has also been
made in recent years in the composition of the wire
itself. For cases in which large currents arc em-
ployed, wires made of special alloys have been pro-
duced which will stand a very high temperature with-
out oxidising or becoming brittle. It is true that when
a constant resistance, practically independent of tem-
perature, is required, such alloys may not always be
suitable, but for heavy current work, such as Indi-

cated above, they can naturally be used with consider-
able advantage. In the mechanical construction of
resistances, great progress has also been made.
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MODERN METHODS OE MEASURIXG
TEMPERATLRES.^

'^I^HEKE are few manufacturing processes in which
^ llic question of temperature is not involved, and

it mav be of use to review briefly the methods now
available for the measurement of temperatures.

As a result of the work of Guillaunie,- Chree,-^ the

Phvsikalische Technische Reichsanstalt, and others,

hi- mercury thermometer has become an instrument

ji considerable precision. Hard glasses such as the

French verre dur and the Jena glasses i6"' and 59"",

an- now used almost universally for making at least

the bulbs of the best thermometers. In all mercury
thermometers intended for accurate work the two
fundamental points (0° and 100° C.) are introduced

whatever may be the range of the thermometer ; this

i^ done by making small enlargements in the capillary.

.\ssuming that such a thermometer has been
properly constructed and its corrections determined at

one of the National Physical Laboratories, it is pos-

sible to measure temperatures with it to an accuracy
of 0001° C, throughout its range.

For nearly all engineering work an accuracy of

0001° C. is not required,' and the recent develop-

ments in mercury thermometers have been in the

direction of making them easier to read ^ and more
robust. The introduction of an inert gas under pres-

sure above the surface of the mercury in the tube of

the thermometer raises the temperature at which the
mercury boils, thus permitting the thermometer to be
used up to a temperature of 540° C, this limit of

temperature being due to the softening of the glass
envelope.
Thermometers of various kinds have been developed

in which metal tubes have been substituted for the
glass envelope, and gases, saturated vapours, or
liquids for the mercury. Mercury-in-stccl instruments
are proving themselves very practical instruments in

engineering work. They consist of a steel bulb to

which a steel capillary tube is attached, the latter

being connected to a form of Bourdon pressure-gauge.
The whole system is filled with mercury and hermetic-
ally sealed. The hand, attached through some simple
mechanism to the pressure gauge, is arranged to
point over a dial or to carry a pen which writes on a
circular sheet of paper rotated by clockwork. The
recording or indicating mechanism may be placed at
distances up to 75 ft. from the bulb of the thermo-
meter.

Thcrnto-clcctric Thermometers.

Expansion thermometers have a limited range of
LLinperature over which they may be employed, and
some of the other physical properties of materials
must be used for the determination of high tempera-
tures. The most valuable for this purpose is the
property by which a thermo-electric force is set up
when a junction of two dissimilar metals is heated
when this heated junction forms part of a closed
circuit, the magnitude of the current and its direction
depending on the metals employed. Le Chatelier
showed that platinum, platinum-rhodium (10 per cent.
Rh) was the most satisfactory of all thermo-elements,
and this has been generally adopted as the standard

1 Abridged frnm a p-iper read before the Institution of Mechanical
Engineers by Roberts Whipple.

•- Tr.iitS Pratique de la ' hennoniitrie de Priici^im, C. E. Guillaume.
^ rhiloso/ihical Magazin,; M.iicli and April, i?q:i, C. Chree.
* As nn insiaiicr when ei'gincr. r- have been keenly in'eresled in tempera-

ture measurement to this degree of accuracy, mention must he made of the
work of Prof. Barnes, on Iraiil ice. He has shown ihat difference* m the
water temp- rature ol o'ooi' v... may brine about the formation of frazil ice
which may thiow out of action a romplete hydro-elei trie pla-it. In his ra>e
all the me.isuiements were made with tesi-tanre therinometer*. See " Ice
Formation, c'lap- v., H. T. Barnes. (London: Chapman and Hall, Ltd.)

E.ff. the lens-'ront thtrinO'ieier inv-nted by Luigi Peroni.
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couple. Owing to the high price of platinum many
attempts have been made to find satisfactory thermo-
couples made of comparatively inexpensive wires.

Ihe most satisfactory of these so-called "base"
metal couples is silver-constantan (the latter being
an alloy wire sold commercially as a resistance mate-
rial, and consisting of copper 60 per cent., nickel

40 per cent.), and it may be employed up to 700° C.
Copper is frequently used instead of silver as one
element of this couple, but in practice it will not be
found so trustworthy as silver for temperatures above
500° C.
For temperatures from 700° C. to 1100° C. the

Hoskin's couple, which consists of nickel used in

conjunction with nickel-chromium (10 per cent. Cr)

may be employed.
The electromotive forces given by various thermo-

couples differ very much, as the following table will

show. In each case the cold junction temperature
is o" C.

Approximate electro-

Name of thermo-cjuple motive foice in milli-

volts at 500' C.

Platinum-platinum, 10 per cent,

rhodium ... ... .-. --- 44
Platinum-platinum, 10 per cent.

iridium ... ... 74
Nickel-nickel, :o per cent, chro-

mium (the Hoskin's couple) ... lo-o

Iron-nickel ... ... ... ... 120
Iron-constantan ... ... ... 267
Silver-constantan 27-6

Copper-constantan ... ... ... 27-8

The relation between temperature and the E.M.F.
produced by a thermo-couple when the cold junction

is maintained at 0° C. is given by Holman's empirical

formula ° :

—

logE = AIogf-l-B,

when E = E.M.F. of the thermo-couple in microvolts;

t = the temperature of the thermo-couple in degrees
Centigrade, and \ and B are constants depending
on the wires employed. For the chief thermo-couples
in general use at the present time this equation is

as follows :

—

Platinum, platinum-rhodium, approximately log E=
I-lqlogt-f 0-52.

Platinum, platinum-iridium, approximately logE=
i-iolog t-l-O-Sq.

Silver-constantan, approximatelv logE = i-i4!og

t+i-34.
In accurate thermo-electric work the universal prac

tice is to immerse the cold junction of the thermo-
couple in melting ice and to adopt the potentiometric

method of measuring the electromotive force given.

In industrial practice the E.M.F. is measured directly

by a galvanometer, which should be placed in a spot

\Vhich is not subject to great variations in tempera-
ture. It is only necessary, therefore, to run the wires

from the hot end of the thermo-couple straight to the
galvanometer, and this is the course generally fol-

lowed in the case of the base metal couples. Owing
to the costliness of the material, it is impossible to

do this with platinum couples, and several proposals

have been made to overcome this difficulty. The most
satisfactory method is one originally due to Bristol,'

but suggested independently by Peakc," in which
an inexpensive alloy is substituted for the platinum
wires, the allov being so chosen as to give the same
E.M.F. against copper as that given by the platinum,
platinum-alloy couple. The resultant E.M.F. gene-
rated by this compound couple is the same as if the

6 /'/,//. Mag.. xH., p. 46=, 1P96-

7 British Patent Sp-^cifica'ion, No. 145H- A-r. lo' 4
8 /h'l/.. No. 370. A. ti. 1909.
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entire couple were of platinum, platinum-alloy. For
accurate work it cannot be assumed that variations

in the temperature of tlie vicinity of the galvanometer
are of no importance. Corrections must be applied
to reduce the readings to the correct values at o° C.
In practice it will be found that the simplest way of

maintaining the cold junction at a constant tempera-
ture is to use a Dewar vessel or thermos-flask filled

with oil (see Fig. i) into which the cold junction of
the thermo-couple, or of the composite thermo-couple,
is placed.

.\ simple form of potentiometer in conjunction with
a direct moving-coil galvanometer, has largely in-

creased the usefulness of the direct-reading instru-
ments by opening out the scale to any desired extent.
For the autographic recording of temperature the
photographic arrangement originally due to Le Chate-
iier is still the only way of recording very small and

Fig. I.—Thermos-flask cold-junction control.

rapid changes in temperature. In the majority

of recorders now in general lise the galvanometer
pointer is depressed intermittently by clockwork, or
some electrical mechanism on to either an inked
thread or typewriter ribbon which is pressed on to a
chart mounted on a rotating drum (clock-driven), the

resulting record being a series of ink marks. The
thread recorder (Fig. 2), designed by Mr. Horace
Darwin, may be taken as a typical example
of one of these recorders. The action of

the clockwork in depressing the galvano- thread m

meter boom on to the paper is so rapid
o s mm

I hat the boom is only under control by
the chopper-bar for less than two seconds out of the

minute. The figure illustrates a double recorder in

which two galvanometers connected to two separate

thermo-couples are recording on the same drum.

Resistance Thermometers.

Sir William Siemens was the first to suggest, in

1871, that the change in the electrical resistance of j
^vire with temperature might be employed as a means
of measuring temperatures. In the hands of Cal-
lendar and Griftiths this has become the most accurate
method of measuring temperatures up to 1200° C.
Callendar pointed out that if R„ denoted the resist-

ance of the thermometer coil at 0° C. and R, its

resistance at 100° C, a temperature scale could be
established for that particular wire which might be
called the scale of platinum temperatures, such that,

if R were the resistance of the coil at any tempera-
lure t on the gas scale, the temperature on the
platinum scale would be R — Rj/R, — R„ x 100. For
'his quantity he employs the symbol pt, its value
depending on the sample of platinum chosen.

In order to reduce the temperatures on the platinum
scale pt to the gas scale, it is necessary to know the
law connecting t and pt. They are, of course,
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identical at 0° and 100° C, and experiment has shown
that the formula :

—

»

/-//.
I iiooj

when 8 is a factor depending on the purity of the
wire for making the thermometer, expresses the
relationship between them in other parts of the scale.

The t — pt curve being a parabola, it is only neces-
sary to determine the resistance at three different

temperatures in order to ascertain the value of J, and
thus to standardise the thermometer completely. The
three temperatures usually employed are 0°, 100°, and
444-70° C. (the boiling point of sulphur).

The resistance of the thermometer is usually

measured by the ordinary Wheatstone
Bridge methods, and several instruments
have been designed for this purpose.
The methods of measuring temperature I0

a very high degree of precision are outsidi

the scope of this paper, but reference to them
found in Dr. Burgess's book," which also

contains a full bibliography of papers on the subject.

Both thermo-electric and resistance thermometers
have a distinct upper limit of temperature beyond
which thev should not bo employed. The resistance

thermometer cannot be used beyond 1200° C, owing
to the disintegration of the mica frame, and even th-i

thermo-couple can rarely be used above 1400° C,
because of the impossibility of finding a gas-tight
protecting envelope that will last above this tempera-
ture.

The porcelain tubes made by the Royal Berlin

Porcelain Manufacturing Co. are on the whole the
most satisfactory. This firm have comparatively re-

cently introduced a tube made of a new material
called " Marquardt," which will resist temperatures

be

ofdouhlt-llir-ad recorde

up to 1700° C. (approximately the melting point of

platinum). Unfortunately tubes made of this mate-
rial are very brittle, and great care must be taken in

handling them, especially in allowing them to coul

slowly. Tubes made of fused quartz are also em-
ployed, but it will be found that these tubes soon
devitrify and become brittle if used continuously at a
temperature of 900° to 1000° C.

» "The Measurfnienl of Wish Temperatures" pn- 1.2-218. 47^-471. By
G. K. Burgess and H I.e t'hatelier. (London: Ch.-ipman and Hall, Ltd.)
In lliis connection it may be mentioned that Principal K. H. Griffiths suc-
cessfully made d fferential letnreratuie measurements between the freezing
points of two liquids to one-millionth of a dei"ree C'nligrade by mean^ of
resistance thermometers and a sensitive bridge.
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optical and Radiation Pyrometers.

The temperatures reached in many modern manu-
facturing processes are so high that the temperature

can only be measured by optical or radiation methods.

It was not, however, until Le Chatelier '° invented

his optical pyrometer in 1892 that any really satis-

factory attempt was made to determine the tempera-

ture of a hot body by measuring the radiations

emitted by it.

The intensity of the light emitted by a hot body

Fig. 3.—Diagram of F^ry absorption pyrometer.

varies immensely with the temperature," and there-

fore, at the first glance, one would assume that the

easiest way to measure a temperature would be to

compare photometrically the light emitted by the hot

body with that emitted by a second hot body at a
definite temperature. This would be the simplest way
of doing so, if all bodies at the same temperature
emitted the same amount of light, but unfortunately

such is not the case, the light, for example, from
incandescent iron and car-

bon is much greater than
that of porcelain or

platinum at the same tem-
perature.

KirchofT first propounded
the idea of a "black-body"
as being a body which
would absorb all radiations

falling upon it, and would
neither reflect nor transmit

any. He also showed that

the radiation from such a
black-body ib a function of

the temperature alone, and
was identical with the

radiation inside an enclo-

sure, all parts of which are

at the same temperature.

All substances, if they are

heated inside a black-body,
will emit the same radia-

tion, and if looked at

through a small opening in

the furnace will appear of
uniform brightness. Stefan
was the first to state that Fig.

the energy radiated was
proportional to the fourth power of the absolute tem-
perature. Boltzmann later deduced the same law
from thermodynamic reasoning. This law Tias since
become known as the Stefan-Boltzmann radiation
law, and may be stated as follows :

—

1" "On the Mea»uremet.t of High T-mperalures," H. Le Chatelier
(jOont/'tes retuius, vul. cxiv., pp. 214-216, 1S91).
n If the intensity of red ligh' A = o'656m emitted by a hot body at 1000* C.

The total energy radiated by a black-body is pro-

portional to the fourth power of the absolute tem-
perature, or E=o(T' — T„'), where E is the total

energy radiated by the body at absolute temperature
T to the surroundings at absolute temperature To and
0- is a constant depending on the units used.'-

This law has received ample experimental verifica-

tion throughout the range over which temperature
measurements can be made.
As previously mentioned, the first satisfactory

radiation pyrometer w-as that designed by Le Chate-
lier.

The instrument is really a form of photometer, in

that it is arranged to match the luminous radiation

obtained from an incandescent body against that ob-
tained from a standard lamp. This instrument in the
form modified by F6ry is illustrated in Fig. 3. It

consists of a telescope DB, which carries a small
comparison lamp E attached laterally. The image of

the flame of this lamp is projected on to a mirror,
F, placed at 45° to the axis of the telescope, the
mirror being silvered only over a narrow vertical

strip. The telescope is focussed on the object the
temperature of which it is desired to measure, the
object being viewed on either side of the silvered

strip. A coloured glass in the eyepiece ensures mono-
chromatic conditions. A pair of absorbing-glass
wedges, C and C,, are placed in front of the objective

of the telescope, and these wedges are moved later-

ally by means of a screw until the light from the
object under observation appears of equal brightness

to that emitted by the standard lamp. A table pro-

vided with the instruments converts the readings
obtained by the scale into degrees centigrade.

The Holborn-Kurlbaum pyrometer is shown
diagrammatically in Fig. 4 ; it is a photometric in-

J=L

I
T.

tj"

45 Mirror

Absorbing Screen

-=-B

nAaaaAaaa- ^^_
Section on AC
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SlI'JNT

MiLLi Ammeter
-The Hotborn and Kurlbaum optical pyrometer,

is calk
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telescope is focussed on the incandescent body, thus
bringing its image into the plane AC. The current
is then adjusted by means of the rheostat until the
filament is of the same colour and brightness as the
object. A previous calibration of the current for the
particular lamp used, in terms of temperature, will
then g-ive the temperature of the hot body.

Radiation pyrometers differ from the optical types
previously discussed in that they employ all the radia-
tion received from the hot body. The first practical
form of pyrometer making use of total radiation was
invented by F^ry. The instruments is shown in section
in Fig. 5. The radiation from the hot body is

focussed by means of the concave mirror on to a
sensitive thermo-couple mounted at D ; the electro-
motive force generated by
the couple is indicated on a
galvanometer connected to

the terminals, B, B In
another form of the instru- galv/nomet

ment Fery has replaced the

thermo-couple by a bi-metallic

spiral placed in the focus

of the mirror. When heated
the spiral uncoils and carries

an aluminium pointer over a
dial divided in degrees of tem-
perature.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—Dr. H. F. Baker, F.R.S., fellow and
lecturer of -St. John's College, and Cayley university

lecturer in mathematics, has been elected Lowndean
professor of astronomy and geometry in succession to

the late Sir Robert Ball.

f Fcry radiation pyrometi

The author discussed briefly the capabilities and
limitations of the optical and radiation pyrometers
with the view of assisting observers in their use. He
also threw out suggestions as to the best forms of
pyrometer to be used in various industrial operations.

In discussing the question of the standardisation
of pyrometers, the author pointed out that unless
pressed for time the observer would find it advis-
able to send his instruments to the National Physical
Laboratory, when they would be examined and their
corrections determined for a moderate fee. In a
works where there are a large number of instruments,
it is advisable to kee:" a set of instruments which have
been examined at the National Physical Laboratory
as standards of reference. If this is not possible,
corrections at one or two points in the range of the
thermometer can generally be determined. The author
mentioned "the boiling points of some liquids and the
freezing points .of some pure metals and salts which
would be found useful as standardisation points.

NO. 2307, VOL. 92]

Dr. Liv'I.ngston F.vrr.wd, professor of anthropology
at Columbia L'niversity since 1903, became president

of the l'niversil\- of Colorado on New Year's Day.
A native of Newark, New Jersey, he graduated at

Princeton in 188S, and, after completing a medical
course in America, studied for two years at Cambridge

and Berlin, before receiving
.in appointment as instructs

in psychology at Columbi.
in 1893.

It is proposed to establish

a club for graduates,
teachers, and officers of the
University of London. The
proposal has been approved
by the Senate of the Univer-
sity and by Convocation.
Negotiations are in progress
ior the lease of 19 and 21

Gower Street, W.C, and,
subject to a satisfactory

assurance as to the number of
meinbers joining the club if

istablished in tfiese premises, the
Organisation Committee is willing
to continue negotiations. The
adaptation of the premises will

take some time to carry out, but
it is hoped that the ckib may be
open to members immediately after
the Easter vacation. The sub-
scriptions in the first instance will

be two guineas for town members,
and one guinea for country mem-
bers. The entrance fee will be
one guinea, except that the first

thousand original members will be
exempt. .\ form of application for

.'idmission to original membership
may be obtained from Mr. T. LI.
Humberstone, secretary. Univer-
sity of London Club Organisa-
tion Committee, L'niversity of
-ondon, .South Kensington, S.W.

SOCIETIES AND ACADEMIES.
London.

Society of Chemical Industry, January 5. Dr.
W. R. E. Hodgkinson in the chair.—J. L. Strevens :

The viscosity of oils. The author, after emphasising
the importance of the determination of absolute vis-
cosity and its relation to temperature for anv particular
lubricant, proceeds to correct certain figures previously
published.— L. T. Wright : The oxygen content of the
gases from roasting pyrites. The' author on examin-
ing a number of analyses of " burner " gas from
various sources noticed that the oxvgen "deficiency"
is the greater the greater the dilution of the gas, a'nd
this suggests that there is in addition to the well-
known production of SO3 and metallic sulphates .some
other cause, such as a constant error in the analyses,
which influences these. In anv case, the evidence of
these gas analyses shows that the manner in which
the oxygen is disposed of would prevent the "burner"
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gas containing more than about 12 per cent, of SO, as

I a maximum when all the oxygen of the air supplied

was used up, and the author states that his various

attempts to obtain more llian this in practice by Iceep-

int;- burner gas long in contact with incandescent

pyrites have failed.— L. C. Jackson, L. McNab, and
A. C. H. Rothera : The electrical conductivity of milk
<luring the concentration, w ith suggestions for a prac-

tical method of determining the end point in the manu-
facture of sweetened condensed milk. Although the

measurement of electrical conductivity is of no value

in determining the degree of concentration of a

separated unsweetened milk, it can be made the basis

of a worlcing process for watching the concentration

I

of sweetened whole milk. .\ device in which the re-

I

sistance of sweetened milk in the vacuum pan is com-
pared with that of an approved sample of condensed
millc maintained at exactly the same temperature is

described.—S. J. Johnstone : Monazite from some new
lotalities. Wide variation may occur in the quantity

[
of thoria present in samples ; notable amongst these

i are ranges shown by those, from Ceylon, the thoria

i

percentage of which varies from 9-5 to 282 ; from
Malava, 34 to 9-4; and from northern Nigeria, 23
to 80.

Paris.
Academy ot Sciences, January 5.—M. P. Appell in the

•chair.—L. Lecornu : A project of " Monument de
I'hcure." Suggestions for the erection of a monu-
ment at Villers-sur-Mer on the meridian of Greenwich.
— I'i. de Forcrand : Ferrous sulphate and its hydrates.
Methods are given for preparing the hepta-, tetra-, and
mono-hj'drates of ferrous sulphate in a pure state. The
pure anhydrous salt could not be prepared, some basic

sulphate being always present. The heats of solution

of these four salts are given.—M. Coggia : Observa-
tions of the comet 1913/ (Delavan) made at tlie Ob-
servatory of Marseilles with tlie comet-finder. Posi-

tions are given for December 21 and 22.—Ch. Platrier :

A characteristic property of surfaces of constant
negative total curvature.—E. Goursat : Certain exten-
sions of Stokes's formula. ---Emile Borel : Some
problems of geometrical probabilities and hypotheses
of discontinuity.—Pierre Weiss : The molecular field

and the magnetising action of .Maurain. Maurain has
studied experimentally the magnetic properties of iron

deposited electrolytically in a magnetic field; it is

shown that the law of variation with distance (in-

versely as the sixth power) previously deduced bv the
author holds in this case.— .Marcel Boll and ^'ictoi'

Henri : The non-inllucnce of oxygen on certain photo-
chemical reactions. Two reactions were studied, the
decomposition of tetrachloroplatinic acid, and ot oxalic
acid in presence of uranyl nitrate, and the reaction
velocities in absence and presence of air compared.
It is shown that Bodenstcin's theory is inapplicable to

these two photochemical reactions.^L. Gay : The rela-

tions between tlie covolume h and the critical con-
stants. The critical constants of substances not
strongly polymerised can bo determined with fair

accuracv from the constancy of the ratios
V,./6 and Rfl/n-fc.—Paul Pascal ; The magnetic
properties of the alkali metals in their com-
pounds.—Manuel Veres : Researches on cadmium
Description of the preparation and properties of the
double sulphate, 2CdSO,.(NH,),SO,.—A. Bouzat and
Ed. Chauvenet : Tlie heat of formation of some com-
pounds of cupric chloride with ammonium chloride.

—

H. TaHanel : Tiie combination of gaseous mixtures and
reaction velocities.—A. Sartory, J. Gratiot, and F.
Thiebaut : The rejuvenation of the potato. Experi-
ments on raising potatoes from seed. The plants
raised were vigorous and free from disease.—Marcel
Dubard : General remarks on the place and characters
of classification of the Mimusopeje.-—J. Magrou : Svm-
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biosis and tuber formation in the potato. It has been
found by experiment that with the potato growing on
poor soils, comparable with soil in which the wild

potato is found, symbiosis exercises a decisive influence

on the formation of the tubers. These results are in

agreement with views of Noijl Bernard on symbiosis

and evolution.—Etienne Rabaud : The experimental
study of an instinct. A study of the conditions govern-
ing the migration of .Vyc/oii cribrcUa in its larval

state, from the head to the stem of the plant serving

as its host.—M. Lecaillon : Rudimentary partheno-

genesis in the golden pheasant (Phasiaiius pictus).—
iVlax Kollmann and Louis Papin : The chondriome of

the Malpighi body of the oesophagus ; the significa-

tion of Hcrxheimer's filaments.—P. Masson : The endo-

crinal gland of the intestine in man.—H. Bierry and
Mile. Lucie Fandard : The sugar of the blood plasma.

—Ch. Dliere : The photographic determination of the

fluorescence spectra of the chlorophyll pigments.

—

Charles Lepierre : Zinc and .Aspergillus. The experi-

ments of M. Coupin and M. Javilli'cr.—Em. Bourquelot

and A. Aubry : The influence of the alcoholic strength

on the biochemical synthesis of a-ethylglucoside and
a-propylglucoside.—F. Garrigou : The utilisation of

phreatic sheets by towns built on alluvial terraces of

vallejs.—Emile Haug ; The zone of the Jurassic hills

of Nans.^—Alfred Angot : Value of the magnetic

elements at the \"al-Joyeux on January i, 1914.
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Institution OF Civil Engineers at i.—Further Discussion: Super-
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MINERALOGY-CRYSTALLOGRAPHY-

PETROGRAPHY-GEOLOGY.
Ask for our new

GENERAL CATALOGUE XVIIL
(2nd Edition)

for the use of Middle and High Schools and Universities.

Part I, 260 pages, no Illustrations.

This catalogue hais Wen prepire<i with llie view of making an exhaustive

compitaiionof all educational appliances for the teaching:
of Mineralogry and Geology irom a scientific as well as from
a practical p int of view. All ihe subjects are treated typically, and
instructive specimens have been selected with the greatest care. A close

examination of the catalogue will show, that owing to its careful compo-
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IMPERIAL
C0LLEGE
OF SCIENCE AND TECHNOLOGY

SOUTH KENSINGTON. S.W.

The following Special Course of Advanced Lectures will be %\\

mencing in February next :

—

Stihjcct.

Chemicil Engineering (Pjrt II)

Fuel Technology

—

Part II : Carbonisation and G
Producer Practice

Refractory Materials

Principles of tbe Manufacture
Sulphuric Acid

For further particulars of tbest

the RE(,isrRAR

Coiuiiictcd by

Mr. J. W. HiNciiLEV, A.R.S.M.,
Wh.S., F.C.S.

IVof W. A. Bone, D.Sc, Ph.D.,
F.R.S.

Prof. M. G. Christie, Dr. Ing (of

the Olio Coke Oven Co., Ltd ).

Mr. Hancock, B A., F.I.C.

Mr. r,. I. Finch (Dipl. Tec. Chem.
Zurich).

urses application should be made to

IMPERIAL
C0LLEGE
OF SCIENCE AND TECHMMjOGY

SOUTH KENSINGTON, LONDON, S.W.

dvanced Course of Lectures will be given commencing in Februiry
follows :—

CITY & GUILDS (ENGINF.ERING) COLLEGE.
Subject : Conducled by :

Reinforced Concrete. Mr. Oscar FAiih:K, B.Sc, A.M.LC.E

For further paiticulars of this Course, application should be made to

the RegiMr.-ir.

IMPERIAL
COLLEGE
OF SCIENCE AND TECHNOLOGY

SOUTH KENSINGTON. S.W.

The following Special Advanced Ccur.e o( Lectures uith Labor.itory

Work will be given, commencing in February next ;
—

Subject. Conductcl by

Structure and Diseases of Trees
f

Dr. Ghoom, MA., F.L.S. (Prof, of

and Timber the Technology of Wouds and
\ Fibres at the Imperial College).

For further information as to this Course, application should be made to

the Registrar.

ROYAL ANTHROPOLOGICAL
INSTITUTE.

Professor BALDWIN SPENCER, C.M.G., F.R.S., of Melbourne
University, will deliver an Address on " The Life of the Auslr-ilian Tribes-

men." at 8 p.m. on Tuesday, January 27. at the Theatre of the Civil

Service Commission, Bu.liiigton Gardens, \V. The Address will be illus-

trated by original cinematograph films .ind lantern slides, and by phono-
graphic records.

PRIFYSGOL CYMRU. UNIVERSITY OF WALES.
THREE FELLOWSHIPS, each of the annual valu

lor two years, are open to Graduates of this Universit

Applications musfbe received before June ist,i9i4, by
University Registry, Cathays Park, Caidiff, from whon
mation may be obtained."

of .£125, tenable

y.

Registrar,

UNIVERSITY OF LONDON.
The following Public Lectures have been arranged :

—

A Course of eight Advanced Lectures on " PhvsiologiCai, Effects of
Anaesthetics and Narcotics." by M S. Pembrev, M.A., M.D., and
J. H. RvFFEL, M.A., B C, at Guy's Hospital, at 4 p.m. on Thursdays,
beginning on January 2?nd
A Course of nine Advanced Lectures on "The Theory of Heat

IN Rki.ation to Atmosiheric Changes," by Dr. W. N. Shaw, F.R.S.,
University Reader in Meteorology, in the Meteorological Office, South
Kensington, S.W., at 5 p.m. on Fridays, beginning on January 23rd.
A Course of four Advanced Lectures on "Carbohydrate Fermbn-

ation " by Professor Arthur Harden, D.Sc, F.R.S., at King's
days, beginning on January 26th.

ed Lectures on "The Protozo Parasitic
\. MiNCHiN, M.A., F.R.S., at the Lister
on Tuesdays and Fridays, beginning on

College, at 4.30 p. I

A Course of twi
'

IN Man, "by Pro
Instiiute, Chelsea
January 27th.

A Course of eight .Advanced Lectures on " Recent .SxtJuiES ON the
Phenomkna of Son. Fertility," bv Dr. E. J. Russell, at the
Imperial College of Science and Technology, South Kensington, at 5 p.m.
on Wednesdays, beginning on January 28th.

A Course of seven University Lectures on "Anaphylaxis," by Dr.
L. Rajch.man, in ihe King's College Department of Bacteriology, 62
Chaiidos Street, W.C., at 5 p.m. on Thursdays, beginning on January 29th.

Admission is Ir-e to all toe Lectures, which are addressed to advanced
.students of the University and others interested in tbe various subjects.

Further particulars may he obtained from the undersigned.

P. I. HARTOG, Academic Regi-trar.

NORTHAMPTON POLYTECHNIC
INSTITUTE,

ST. JOHN STREET, LONDON, E.G.

SPECIAL COURSES IN ELECTRO-TF.CHNICS.
The following Special Courses will commence in the last ueek in

January, ^„^, :-

(-1 A Special Course of SIX LECTURES on SECONDARY BAT-
TERIES, by Mr. W. R. Coofer. A.M.I.C.E., M.I.E.h.., un WtDNES-
DAY EVENINGS, commencing January 28.

(.) A Social Course of LECTURES and LABORATORY WORK on
RAOIO-TELEGRAPHY, by Mr. E. S. Pfrrin, B.^c.(Eng.), A.M.I. C.E..
A.M.l.E E.,on MONDAY and THURSDAY h-VENlNGS, commencing
January 26, and continuing until May 14 or longer.

Full particulars as to syllabuses, fees, &c., for either course.", may be
obtained on application to

R. MULLlNEUiC WALMSLEY, D.Sc,
Principal.

BEDFORD COLLEGE FOR WOMEN
(UNIVERSITY OF LONDON),

YORK GATE, REGENTS PARK, N.W.
On Tuesday, January ;?, 1014, .at 5 p m., in the l..ge Lecture Hall, Si

)1IVER Loui.E, F.R.S, D.Sc. (Principal ol the University of Hi '

1.), will deliver a Lecture on " The Ether of Spai
ng-

cello ill take ihe ch.-ii Adn .n free itho

WORCESTERSHIRE EDUCATION
COMMITTEE.

STOURBRIDGE SECONDARY SCHOOL FOR GIRLS.
An ASSIST.ANT MISTRESS is r-.quired in the above School, to begin

duly as soon as possible. .Applicants must have Science Degree (or equiva-
lent), must be capable of teaching Physics and Mathematics to Intermediate
B.Sc. standard, and must have had previous teaching experience in a Girls'

Secondary or High School. Ability to take part in games is desirable.

Salary ;(Ii20 per annum, non-resident.
Appli^at oils, accompanied by copies of recent testi

made Forn = 79 (copii

Education, 37 Foiegate
the Head Mistre.s, Mi:
bridge, without delay.

of whi
Stri

,
W.
h may be obt

), a-d .

Girls' S

ed fi

hould

inials, must be
the Diiector of
; sent to reach

lary School, Stour-

37 Foregate Street, Wo
January 19, 1514.

AMGUEDDFA GENEDLAETHOL
CYMRU.

NATIONAL MUSEUM OF WALES.
The Council will shorily appoint an Assistant in the Department of

Botany and one in the Depattment of Geology and Mineralogy. Candi-
daitj'i must pioduce evidence of having received a thorough scientific

Training.

Tbe salary will be ,1^150 per annum in each case.

Applications must be received on or before February 14, igi4.

Fur form of application and particulars as to duties apply to

THE DIRECTOR,
National Museum of Wales,

Cardiff.



NATURE
THURSDAY, JANUARY 22, 1914.

MATHEMATICIANS IN COUKCIL.
I'riicccditi^s of the Fifth International Congress

(I I Mathematicians. (Cambridge, Aut^^ust 22 -

jS, iyi2.) Edited by Prof. E. W. Hobson and
i'rof. A. E. H. Love. Vol. i., Part i., Report

of the Congress. Part ii., Lectures: Com-
munications (Section L) Pp. 500. Vol. ii.,

Communications to Sections II-I\'. Pp. 657.

(C.imbridgfe University Press, 1913-) Price

30.V. net, two vols.)

ARI-;\IEW of thesefljbeautifully printed pub-

lications of the Cambridg-e Press neces-

sarily constitutes in some measure a survey of

the prorcedings of the Filth International Con-
gress of Mathematicians. Although more than a

M ;ir has elap.sed since these meetings were held at

(, irnbridge, il may not yet be too late to form
an opinion en ihe work that was then done, and
its inlluences on the progress of malhematical
science, and on the position of mathematics in

Great Britain. 'Jhese are subjects on which no
two people can be expected to hold the same
opinions, and it is therefore of great importance
that a reviewer should be able to state his own
views without prejudice to those held by other
members present at the Congress, reaikrs of
the proceedings, or, indeed, anxone else.

While the corresponding records for Heidelberg,'

(1904) are contained in one volume of 756 pages,
and for Rome (1908) in three volumes, of which
the first two contain 218 and 318 pages, the
Cambridge volumes occupy 500 and 657 pages
respectively. Nor was the attendance at the

meeting less satisfactory. A\'hile Great Britain

only contributed 2 per cent, of the members at

Heidelberg and 4 per cent, at Rome, the attend-

ance of 221 British members out of a total of

574 =1^ Cambridge compares favourably with
Germany's representation of 173 out of j^^fi at

Heidelberg, and Italy's 190 out of 535 at Rome.
Turning next to the published p:ipers, these

reflect in no small degree the influences that have
been making themselves felt in recent years in

raising higher mathematics to the dignity of a
science, and saving it from degenerating into mere
cut-and-dried algebra. Even in that most difficult

of all to popularise section—arithmetic, algebra,
and analysi.s—the papers deal largely with analvsis,

and are not overloaded with formuhe, while a

pleasing variety is introduced by descriptions of

mechanisms for solving equations, and cases

where a sum of powers is equal to the same power
of one number. A physicist who was exclusivelv
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a physicist might find much to interest him in

some of these papers. On the other hand, in

the geometry section, where one naturally ex-

pects to find results adapted to visualisation, there

are very few papers in which the investigations

are not expres.sed in symbolic form. The paper
on rational right-angled triangles would have been

better phiced al(;ngsi(le of the one above referred

t<j on sums of powers. Is it the fact that pure
geometry is exhausting its resources in three

dimensional space, and that it is becoming in-

creasingly diHicult to find new subjects of investi-

•ratiori which do not require the use of extended

algebraic formula-?

Coming now to applied mathematics, the most
noticeable feature is that the papers presented

contain no conspicuous reference to aeroplanes,

and, indeed, judging from their general character,

it seems almost, if not quite, certain that the aero-

plane has nowhere received mention in the pro-

ceedings of this section. We have work sub-

mitted on the old hackneyed "problem of three

bodies," performing motions which no living man
will ever see realised experimentally, also theories

of the anher and gravitation. Now the peculiar

type of brain which is capable of investigating

the hypothetic.il motions of three hypothetical

bodies is just the intellect required to investigate

the motions of the most general character

described by an aeroplane, and if it is necessary

to assume a simplified law of air resistance, the

conclusions will certain!)- afford some definite

basis for a comparison of theory with experiment.

As for the a-ther, this might well stand over when
we know so little about the air, and with regard

to gravitation, the fact that it may be propagated
with finite velocity through space can scarcely give

an axiator any hope of saving his life in the

event of his aeroplane collapsing. The aviation

problems awaiting solution at the time that this

congress was held—and after—would have amply
sufficed to occupy the proceedings of a separate

section.

Possibly an appeal to Prof. Reissner might have
elicited some contribution on this subject. With
reg^jird to workers in our own country, it seems
not improbable either that Lord Kelvin died too

soon, or that aeroplanes came too late. Lord
Kelvin had an extraordinary p>ower of command-
ing both the attention and respect of the practical

engineer and the interest of the mathematician,
and had he been able to investigate the stability

of aeroplanes, it is certain that the present dead-

lock would never have arisen ; on the contrary,

mathematical proceedings would have been filled

with aeroplane papers, and aviators would be

Y
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presented with results of far deeper reasonirif,'

than is contained in the writings of some authors

who have dealt with the subject. The balancing

of the four-crank engine and a paper on the

graphical recording of sound waves accompanied

by diagrams wnich seem instinctively to represent

graphically the strident tones of the gramophone,

have at least some relation to the vast complex of

unsolved problems which present themselves in

everyday life.

In view of the e\er-gro\\ ing importance of

statistical science it is gratifying to find the sub-

section dealing with this subject represented by

eleven papers, nearly half of them by British

contributors. The next section deals with philo-

sophy, history, and teaching of mathematics.

There are ten papers and discussions on "didac-

tics," but the most important feature of this

section is tin- lepoit ol the International Com-
mission on Mathematical Teaching, which was

constituted at Rome with I'rof. Fehr, Sir George

Greenhill, and Prof. Klein as executive committee.

The list of publications drawn up by them and

by the various subcommittees for different

nations occupies twelve pages of the volume. The

publication ol these reports has received sub-

stantial financial aid from the Governments of the

iespecti\e countries, and they deal fairly

thoroughly with the conditions of mathematical

teaching in all grades of schools and in the univer-

sities. The main danger is that tew people will

have the time to read the reports for any except

their own nation.

In addition to the sectional meetings of the

congress, we have eight lectures by Profs.

Bocher, Borel, Brown, Enriques, Prince Galitzin,

Prof. Landau, Sir J. Larmor, and the late Sir

W. H. White.

Profs. Hobson and Love are to be greatly

congratulated on their success in organising the

congress and bringing out this splendid record

of some of the advances of mathematical science

in the four years preceding the meeting.

In the opinion of the present reviewer, how-

\ er, i)ne important element of success was missing.

The holding of a mathematical congress in Great

Britain afforded a unique opportunity for bringing

the claims of British mathematicians before the

British public. A discussion on this subject could

easily have been organised on purely international

lines, and representatives of different nations would

have been able to give us their own experiences as

to the extent that their efforts arc recognised and

backed up by public support in their countries.

The proceedings of such a discussion would have

been widely circulated in Press reports, and would
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have appealed to, and been read with interest

by numbers ol, people to whom papers of an

abstract character are unintelligible and uninter-

esting. Had the congress been a classical one,

there is little doubt that discussions on the educa-

tional value of Latin would have been widely re-

ported in all the newspapers, and often accom-

panied by long leading articles.

But no such discussion was held. On the con-

trary, the address by the late Sir William White

on "The Place of Mathematics in Kngineering

Practice "—the one address sulliciently popular

for the ordinary newspaper reporter and readei

—was certainly not calculated to remove existini^

prejudices against the "unpractical" mathe-

matician. But if the position of English mathe-

matics and mathematicians did not figure in tin

official programme, it was freely discussed in the

reception room, the refreshment tent, and the j

college halls where guests were hospital)ly enter- ,

tained. References were not infrequent to cases i

of hardship where able mathematicians had failed
;

to earn adequate incomes from teaching work, and i

to fallings-off in the numbers attending mathe-

matical classes both in Cambridge and elsewhere.

This private interchange of experiences between

the initiated could scarcely serve any useful pur-

pose; while a vigorous appeal to the public in '

plain English language, supported by a sufficient

body of English speakers, and aided by the

opinions of foreign experts, might have exercised

a marked influence over the progress of future

events.

In short, the Cambridge Mathematical Congress

has done nothing towards impro\ing the prospects

of the brilliant mathematician who is too good

to spend his life in badly paid teaching appomt-

ments e\ en when he can secure them.

It has done nothing to stop the exodus from

our university classes of the best mathematical

talent that is sent up from the .schools, and which

is attracted by the better prospects that are open

to students of chemistry or enginering.

It has done nothing towards increasiiig the

staffs of our uni\ersity colleges, and providing

them with an adequate number of mathematical

professors, each a specialist in his own line ; while

on the other hand the diversion of students into

other channels frequently renders such increases

financially impossible.

It has thus done nothing towards helping our

English unixersily colleges to come into line with

those C;f other countries as centres of higher study

and mathematical research.

.\nd such an opportunity is not likely to recur

for manv a \ear to come. G. H. Brv.an.

i
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THE CASE AGAINST RELATIVITY.

Die Physik der bezvegten Materie vnd die Rela-
Uvttdtstheorie. By Dr. Max B. Weinstein
Pp. xii+424. (Leipzi^r:

J. A. Barth, 1913.)
Price 17 marks.

PEVV general theories have suffered more al

1 the hands of their own exponents than the
prmciple of relativit)-. The call to reconsider our
preconceptions as to the measurement of space
and time, sounded by Einstein in 1905, was the
-sij,'nal for many self-confident minds to reconsider
everythmjr, and a flood of literature appeared in
which it was difficult to find anv real sense of
physical reality.

It was given to Minkowski to express the funda-
mental idea of the principle in a form which, while
severely mathematical and repulsive to many
physicists' minds, was concise and elegant, and
furnished a powerful method of examining the
consequences of the general hypothesis. It
enabled him, for example, to modify the electro-
magnetic equations for moving bodies as adopted
by Lorentz in such a way as to conform exactly
to the hypothesis of relativity, while agreeing with
them to the degree of approximation to which
they were experimentally \erifiable.

But beyond this Minkowski's method opened the
way for a rediscussion of the foundations of
dynamical theory, and here its anticipations are
beyond the reach of experiment, and in this
region particularly ha^ e many writers lost touch
with reality.

In the work before us Dr. Weinstein tries to
check this enthusiasm, and to compare critically
the outcome of Minkowski's theory, which may-
be looked upon as a descendant of the electro-
dynamics of Lorentz, with the earlier work of
Maxwell and Hertz, and with what experimental
evidence is available.

His main conclusion is that the experimental
basis of the principle of relativity is so meagre
as scarcely to justify its adoption and application,
although his admiration for the work of Minkowski
is so great that he dedicates the volume to his
memory. Further than this, Dr. Weinstein is not
entirely prepared to admit the theory of Lorentz as
a necessary correction to the Maxwell-Hertz theory,
being dissatisfied with the conclusiveness of the
experiments of AVil.son and Eichenwald in favour
of the former, and while deprecating the multi-
plication of theories, he suggests yet another modi-
fication of the Hertz theory to explain the supposed
discrepancy between it and the facts of aberration
and of the Fizeau experiment.
Some of the criticisms raised, however, are

singularly unconvincing. The validity of the
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Michelson-Morley experiment is questioned on the
ground that the origin of the interference figure
which was actually observed is not explained,
although no doubt is thrown on the fact that the
figure did not change when the apparatus was
rotated. The case made out against Einstein's

addition equation which is fundamental to the whole
theory of relativity seems to the present writer to

be lai-king in logical accuracy, and tends to

strengthen the impression that the author set out
on the task of writing this large volume with a
mind not entirely free from prejudice against what
he terms "an impatience which almost bars the

progress of .science."

But one is tempted to ask whether to cling tena-

ciously to the conception of the ajther formulated
by Hertz, or even to the immovable aether of

Lorentz, is not to place at least as great a barrier

in the forward path as to search (jut with

enthusiasm the consequences of an idea which
is at least to an equal degree supported by, and
the outcome of, experiment, and must in

any case leave an enduring impression on our
views as to the nature of physical magnitudes, in

particular ot space and time, as primary elements
of thought.

REFLEX ACTION.
j(i) lintuhility: A Physiological Analysis of the

Ceiu-nd Effect of Stinruli in Living Substa}icc.

By Prof. Max \'erworn. Pp. xii -f 264. (London :

Oxford University Press ; New Ha\en : Yale
Univer.sity Press, 1913.) Price i-;.s. net.

(2) Studies on the Influence of Thermal Environ-
ment on the Circulation and the Bodv-Heai. By
E. R. Lyth. Pp. vi-i-72. {London : John Bale,

Sons and Danielsson, Ltd., 1913. j Price 2s. (W.

net.

(i) I ""HLS book is the outcome of the series

X of lectures gi\en by Prof. X'erworn
under the Silliman Foundation of the Universitv
of Yale in 191 1. Prof. Verworn has summarised
the results of the inxestigations carried out bv
his co-workers and himself during the past twenty
\ears, and in his preface he claims that he here
presents "a uniform exposition of the general
effects and laws of stimulation in the living sub-
stance." The book is certainly wide in scope,
and is divided into nine chapters. The first of
these is very interesting, as it deals with the his-

torical aspects of the question, full credit being
given to Francis Glisson as the founder of the
doctrine of irritability. The subsequent lectures
deal with the quality of the stimulus ; the effects

of stimulation, in which Prof. Verworn 's well-
known \iews on the so-called metabolic equi-
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librium are discussed in full ; the processes and

the nature of the conduction of excitation ; the

conception of specific irritability, and the refrac-

tory period and its relation to fatig-ue ; the inter-

ference of excitations, and finally the processes of

depression.

In spite of the inherent interest of thf subject,

and althouffh some of the discussions arc \ery

interesting', the book as a whole is somewhat dis-

appointing. The disappointment is due partly to

the fact that there is really but little new material,

the matter having: been for the most part pre-

viously published at length in readily accessible

journals, and partly to the fact that a number

of the conclusions reached are simply deductions

drawn from pure hypotheses. Further, althoug-h

Prof. \'erworn in his preface states that he utilises

the results obtained by other observers, the truth

is that but little attention or criticism is devoted

to the work of other investigators, and he makes
but little reply to the criticisms which have been

IcNclled at his own work.

The translation has been \ery well carried out

by I-Vau Prof. Verworn, with the assistance of

Dr. Lodholz, of the University of Pennsyhania.

L'nfortunately no index has been provided,

:dthough as a kind of compensation the contents

of each chapter have been g'iven in some detail.

(2) This small book contains rather a curious

and, in its way, interesting; collection of observa-

tions (the author states that he has made more
than 25,000) on the pulse rate, the blood pressure,

and the superficial (skin) and deep (rectal) tem-

peratures of the body under various conditions of

heat and cold. It is to be regretted that the

author confines himself solely to his own obser\a-

tions, which seem to ha\e been carried out largely

upon himself, and does not refer at all to the fairly

abundant available literature on the subject.

.Vlthough the conditions of his experiments are

not ideal, some of his data on the pulse rate are

exceedingly interesting'. The book is well illus-

trated with charts.

OVR BOOKSHELF.
The I' sc oj \'egc1utioii for Reclaiming Tidal

Lands. By Gerald O. Case. (Reprinted from
Engineering, Aug'ust 22 and September 12,

1913.) Pp. 36. (London: St. Bride's Press,

Ltd., 1913.) Price 2s. net.

Tilt; author has done g'ood ser\ ice by bringing
together in this handy booklet the .scattered in-

formation contained in \'arious books and papers
dealing with the part played by veg'etation in the

reclamation of tidal lands. X large part of this

is drawn from the remarkable observations made
by Prof, v.- W. Oliver during his long-continued
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work on the physiography and plant ecology ol

maritime regions, especially at Krquy, in Brittany,

and at Blakeney Point, in >k)rfolk, with reference

to the stabilisation of drifting- sand and shingle

by means of vegetation. .As these and other

I

obser\'ations summarised in this booklet clearly

I

show, there are larg-e areas of foreshore in this

i country which might profitably be planted with
' suitable vegetation and subsequently reclaimed

from the sea. The author has taken pains to

avoid cxcessi\c use of botanical terms used in

i
ecology, but it is to be feared that son-.c of the

I

terms he does use will pro\e somewhat puzxling

to non-botanical readers, especially as soire of

thrm are used rather carelessly
—"halophyte" and

" halophytic," for instance, appear disguised as

"hallophyte" and " hallophitic." F. C.

' The A.H.C. Ciiidc fn Astronomy. (Third ediliim. >

By Mrs. H. I'eriam Hawkins. Pp. 124.

i

(London: Simpkin, Marshall, Hamilton, Kent
and Co., Ltd.) Price i.v. hd. net.

l.\ this little book Mrs. Hawkins brings together

H \ erv u.seful amount of information which is

admirably suited to be serviceable as a general
yoi'rce c) reference to those not well acquainted
with :istr(>nomical terms. The information is

arrang-cd alphabetically, and under each heading
is a brief explanation or description. The catch-

words are printed in heavy type, so that they ari-

at once conspicuous when turning over the leaves.

The text h:(s been brought well up to date, and an
appendix gi\es, among other information, a li>t

ol useful astronomical books.

Tlie Purpose of Education. An Kxamination ol

the Education Problem in the Light of recent

psychological Research. By St. G. L. Fox Pitt.

Pp. ix+83. (Cambridge L'ni\ersity. I'ress,

1913.) Price 25. hd. net.

The sub-title of this small xulume sufiicientiv de-

scribes its purpose. Experimental psychology Is

extending year by year our knowledge of the

working of the human mind, and the attempt is

made here to apply the results of recent psycho-
logical research to the solution of educational diffi-

culties. The book may be commended to ordinarv

readers interested in education but unacquainted
with psychology.

E.\perience Teaches. Some .\d\ice to Youths,
and incidentally to Young Women, as to their

Careers in Life, with Notes on various social

and coniniercial Problems. By Ivon Trinda.
Pp. xi4-i94. (London: Simpkin, Marshall,
Hamilton, Kent and Co., Ltd., 1914.) Prict

4.';. net in leather, 2s. 6d. net in cloth.

It may be doubted if many voung people read
books of advice as to conduct, and probably this

chatty volume will pro\'e of most assistance U>

parents and teachers whose duty it often is to offer

words of warning. The advice is gi\en here undti

the headings : school and what to learn, business
married life, recreation, and things in general.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond 'ivith

the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.]

The Present-day Occurrence of Spontaneous
Generation.

As is well known, Dr. Charlton Bastian has for

several decades been investigating the occurrence of

spontaneous generation—the development of living

organisms from non-living matter. However opposed
to what seems to be our common experience this may
be, its occurrence at some time or other is at least

suggested by modern doctrines of evolution. Dr.
Bastian makes use of solutions containing colloidal

matter, from which, if it has done so, living matter
may be presumed most probably to have sprung.
.Although such .solutions apparently contain no carbon
and other constituent elements of protoplasm, an
ample sulViciency of such elements to supply all re-

quirements is present as " impurities " in the solu-
tions.

I have carried out .some e.xperiments similar to

those of Dr. Bastian, and although I have not yet
been able in my laboratory to confirm Dr. Bastian's
observations, I have obtained no evidence to prove
that his are erroneous. I have on several occasions
prepared the solutions, sealed them up in tubes, and
submitted these to a single boiling. I^efore sterilisa-

tion, subcultures from the solutions have yielded
abundant growths of micro-organisms, but after the
single boiling I have never obt.iined growths on sub-
<:ulturing. This suggests that the three boilings to
which the tubes are commonly subjected docs kill all

organisms present in them. I have, moreover, never
\

once obtained the common forms of sporing bacilli
from the sterilised tubes; had sterilisation been in-
complete, these organisms would certainly have been
expected.
The structures resembling organisms seen on manv

occasions in Dr. Bastian's tubes are, I am convinced,
really organisms, and are not artefacts, pseudo-
organisms, &c. : whether they be living or no cannot,
of course, be determined microscopically, unless they
be motile, which has been the case on two or three
occasions (bacteria). Dr. Bastian has drawn up the
following statement in order that his latest results
may be brought before the scientific world.

R. T. Hewlett.

Experimental Data in Evidence of the I'resent-day
Occurrence of Spontaneous Generation.

In the autumn of 1905 I found that microbes would
grow and slowly multiply when inoculated into a
weak solution of neutral amnionic tartrate in distilled
water, and that though the organisms would grow
in this solution without the aid of light, that light
distinctly favoured the process, since when an
inoculated solution was equally divided, the half which
was left exposed to ordinary diffuse davlight became
turbid much more quickly than the other half which
had been placed within a dark incubator, even though
the temperature of this latter was as much as 20° F.
higher than that of the portion exposed to daylight.'

This was an experience in opposition with previous
bacteriological doctrine, and it has been found to be
of nuieh importance in connection with experiments
vhich 1 soon after commenced, and have ever since

1 Sre Knenvhdge, .August. 1905, p. igq.
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been continuing, bearing upon the question of the
origin of life.-

Nature of the Experimental Solutions.

.My first e.xperiments were made with ordinary com-
mercial sodium silicate (water-glass) diluted with an
equal quantity of distilled water : a few drops of this

tluid, varying from l-8, being added to an ounce of
distilled water containing six drops of dilute phos-
phoric acid and six grains of ammonium phosphate,
or else to an ounce of distilled water containing simply
eight drops of liq. ferri pernitratis of the British
Pftarmacopoeia.
These .solutions at first, and up to the summer of

19 10, were the two experimental fluids always made
use of, varying only in the number of drops of the
dilute sodium silicate employed, in accordance with
varying strengths of different samples of this product.

j

These solutions of water-glass have been found to

deteriorate and imdergo some slow changes (a rather
I copious white deposit gradually forms in the bottle

I

in which they are kept), and after about eighteen
I months my solutions would no longer yield the same
j

kind of experimental results as at first. Moreover,
1
during the last twelve months I have been unable to

I obtain any .satisfactory .sample of water-glass.^
Str.ingely enough, Kahlbaum's lo per cent, solution

of sodium silicate, which is a comparatively uniform
product, has never yielded any satisfactory results
when it has been used in the preparation of my solu-
tions.

On mentioning these troubles in the summer of 1910
to Dr. Otto Rosenheim, of King's College, he kindiv
g.ave me some of a very dilute solution of colloidal
silica, prepared with great care after (Iraham's
method, and made with the aid of the 10 per cent,
solution of sodium silicate above referred to, the use
of which had hitherto always proved unproductive.
This solution of colloidal silica gave more uniformlv

good results than I had ever obtained before, when
I used ten to twelve drops of it to the ounce with
the usual quantities of dilute phosphoric acid and of
amnionic phosphate -though I have never been able
to obtain a single successful result when using it with
pernitratc of iron in the preparation of the yellow
solution. Unfortunately, however, the weak solution
of silicic acid, like the common water-glass .solution,

has seemed gradually to deteriorate, and that, too,
much more rapidly, though in appearance the solution
shows no change. Up to the present I have never
been able to repeat successful results with a second
solution when it was more than four months old.

Thus, it seems clear that the specimens of water-
glass with which I first experimented successfully
must have contained other favouring ingredients not
present in the 10 per cent, solution of sodium silicate;
further, that though this solution yielded onlv barren

I
results, yet the colloidal silica prepared from it and
from strong hydrochloric acid yielded the best results
of all when used as an ingredient of one of the colour-
less solutions, but uniformly poor results when mixed
with iron for a yellow solution.

From the point of view of the capabilitv or llie

reverse of the different fluids for engendering living
- Sec"The F.voluti.in of Life," 1907 ; and "The Oriein of Life " and

edilion, 1913 (Wans and Co.)
^ nelaiU on thiv suhject will be found in " The Origin of Life," 2nd edit.,

pp. 86-91. Recenlly, however, Messrs. .\llen and Hanbury have pnt me in
communication with the London agents of their makers of water-tlas--, who
have kindly supplied me with some samplfs of different specific gr.avity. An
examination .f them leads me to believe that the recpnt failures have been
due to my having been supplied with -amples of hleher alkalinitv than
formerly. I have made new trials with a sample of 75" sp. gr., after diluting
it with an equal bulk of distilled water .ind its behaviour with the other
reagents (m their usual proportions) seems to be similar to th.it of the samples
which 1 obtained in 1910, so lo a as/o«>- oryfrr rfrnfs to the ounce are used
for the jrrllow solution, and Mirf tirats to ihe ..unce for the colourless
solution. Samples of this diluted solution may be obtained frx>m Messrs.
Allen and Hanbury, of 6 Vere Street, W.
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matter (owing' to differences in chemical composition)
these seeming contradictions may have no real sig-

nificance ; though the opposite point of view that my
positive results may be due to the pre-existence of

organisms in these particular solutions and not in the

others which yielded negative results is a position that

would seem quite impossible of reconcilement with
the variations in composition above cited—even if the

process of sterilisation had not intervened.

Stcrilisalion tiud AjIcr-TreaUneni of the Experimental
Vessels.

The experimental tubes were prepared in this

manner. A little more than half an ounce of either

of the solutions was put into each of a number of

sterilised glass tubes. These were then hermetically

sealed, and subsequently heated for five to twenty
minutes to temperatures ranging from 125° to 145° C,
or else lo 100° C. for twenty minutes on three suc-

cessive days.

.\s in ail previous e.xperiments concerning the pos-

sibility of spontaneous generation by Pasteur, Pouchet,
Tyndall, and many others, the destructive influence of

heat was relied upon for ridding the fluids and vessels

of any pre-existing living things that might be con-
tained therein—these being very much less numerous
in my saline solutions than in hay infusions and other
organic media of which it was the custom formerly
to make use.

.Saline solutions were used by me because they could
be submitted, within limits, to higher temperatures
th;m organic infusions without destroying any possible
])roductivity ; and because in using them there would
be a closer appro.ximation to the conditions that must
have existed when the surface of our earth first cooled
down below the temperature of boiling water, so that
a natural origin of living matter might thereafter
become possible.

.\fter sterilisation the sealed experimental vessels

are exposed to diffuse light and a varying amount of

actual simshine for periods of from four to ten months
or more before the contents of the tubes are examined
microscopically, though the terminal month may, with
advantage, be passed in an incubator at some tem-
perature between 27° and 37° C.
When "controls" are opened, say anv time within

one or two weeks of sterilisation, no organisms,
except it may be one or two embryonic forms, are
to be found, especially if the solution of amnionic
tartrate has been filtered through No. o Swedish
paper, though when other tubes of the same series

come to be examined after the several months of

exposure to light and heat above mentioned many
well-developed organisms are often found, which can
be provi'd to be living.

These organisms are for the most part Torula, and
minute simple moulds of different kinds. Specimens
of such organisms are .shown in Fig. i, as thev were
taken direct from the tube, the Torula; in this case
being unusu.-illy abundant.

Bacteria are much less frequently met with, mostly
motionless, though occasionally motile. Plasmogenic
products simulating cocci and bacilli in appearance
are al.so by no means uncommon in these colloidal

silicate solutions.

.\ccording to De Barry and other authorities, no
germs of moulds can survive a single immersion for
.1 few minutes in water at 100° C. ; while Torulae are
uniformly admitted to be killed by immersion for a
minute or two in water at 60° C.

I have ascertained that the mixed Torulae and
fungus-germs to be found in the bloom on the surface
of grapes have been killed by immersing the grapes
for only thirty seconds in boiling water:'

* See " Thf " i^ritin of Life," snH edition, p. q6 (Watts and Co.)
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Further, I have found that the Torulse and minute
moulds that tend to appear after a short time in un-
heated weak solutions of silisic acid are, like other

fungus-germs, unable to survive a single boiling for

five minutes. \vl the least severe sterilising heat .

employed in my experiments has been a boiling for

twenty minutes on three successive days.

Objections and Replies Thereto.

Those who rely upon existing evidence as to the

thermal death-point of such organisms as have been
found within niv tubes (rather than like Sir E. .\.

Schjifer pinning iheir faith to mere preconceptions

as to the impossibility of the origin of living matter
in these particular solutions) will agree that the

sterilising processes employed by me should have been

verv much more than adequate to kill any germs of

Torulae or moulds that may have pre-existed within

the tubes.

Those who are incredulous as to my results are

compelled, therefore, to fall back upon one or other

of the three following objections :

—

(i) There ;ire first the mere surmises of superficial

objectors who postulate contaminated pipettes, or the

dropping of organisms on to the microscope slide from
the atmosphere before the application of the cover- j

glass. These are puerile objections against a pro- i

longed research such as mine. Of course, pipettes

have been carefully sterilised immediately before usr :

and as for the dropping of organisms from the atmo-
sphere, such objectors would find it hard enough, if

they tried, to find definite kinds of organisms, and
often numbers of them (as in Fig. i) on slides and
under cover-glasses prepared by themselves. Tli

next paragraph, however, will show the unreality

these mere surmises.

(2) It is assumed by many that the bodies found 1

me in my tubes are not really organisms. It

thought that they must be mere plasmogenic sinn

lacra of living things, such as Leduc, Herrera, llv

brothers Mary, and many others have found in silical.

.solutions. This objection has been made oVer ami
over again. It is true that such bodies are occasion-

ally to be met with in my .solutions, and however
important these mere simulacra may be as inter-

mediate products between living and non-living matter

.

the other bodies which I find are not of this order.

Those who have seen some of my tubes opened, and
the bodies in question taken therefrom, such as Prof^.

Hewlett and Shattock, Profs. Farmer and Blackm.in
at the College of Science, and several others, an-
unable (o doubt that the\ have seen actual organisms
taken from the tubes.

Moreover, on August 18 I received a letter from
Paris written by two celebrated plasmogenists. Albert
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and Alexandre Mary, in which they told me that thty

had confirmed my experiments. Following my direc-

tions implicity, they had, after some months, found
typical Torula and Micrococci within the tubes, and
had convinced themselves that they were actual living

organisms. Thus, in regard to the latter, they say :

" les ayant inocules dans des solutions de glucose ii

2 per cent, avec une Mgere quantite de lactate de fer,

les microcoques plus haut decrits ont prolifere d'un
fa^on remarquable, et la culture a offert 1 'aspect d'un
sediment se r^unissant au fond des tubes."

This adhesion to my views by Albert and Ale.xandrc

Mary should hfe a complete answer to the second

objection, so often formulated, that the bodies found

by me were only plasmogenic products such as Leduc,

Herrera, they themselves, and others had previously

described as occurring in colloidal solutions, and should

go far towards meeting the final doubt—the only one

open to those who in this country have seen what
they believed to be actual organisms taken from my
tubes, namely the doubt whether the organisms, which
they were bound to recognise as such, were still

living.

(3) This brings me to the final objection advanced
by some. Thev admit that many at least of the bodies

that have been photographed are organisms, but

believe them to be merely organisms that pre-existed

in the solutions, and which, when found, were dead,

having been killed by the sterilising process to which
the tubes had been submitted.
As to this, it must never be forgotten that minute

organisms are either very scarce or not to be found

at all in "control" tubes opened soon after sterilisa-

tion, and to be often abundant after months in other

tubes of the same series which have been exposed to

light and heat and which had never previously been

opened. If they were not there at first, and arc there

in numbers subsequently, how are we to resist the

conclusion that they are living, and that ihcy have
developed and multiplied 7i'itbin the previously steri-

lised tubes ?

In illustration of this important point I may state

that I have recently received from New York two
slides containing swarms of stained bacteria. These
were taken by Dr. Jonathan Wright, the director of

the Post-graduate Laboratories there, and his prin-

cipal bacteriologist, Dr. MacNeal, from tubes which
thev had prepared and sterilised. They had been re-

peating my experiments, at first with negative results

— even though three of their tubes had been inoculated

with a culture of the hay bacillus previous to th<-

triple heating. The organisms on the slides sent to

me had been taken from tubes of two other series

—

one of them sterilised fifteen months, and the other
four and a half months previously. The experi-

menters had some doubts at first whether the very
numerous bodies on the first slide were really bac-

teria, though no such doubt was entertained by Dr.
Hewlett or myself. In the second case they reported

that thev had found what were unquestionably bac-

teria in "enormous numbers." They now, at first,

inclined to the belief that notwithstanding their

enormous numbers the bacteria found must have been
" in the original materials." But in the last letter

received from Dr. Wright he reported that they had
made a bacteriological examination of the materials
in question with negative results. He adds: ".So far

as we have gone, therefore, we cannot take refuge in

the supposition either that these organisms are crystal-

line simulacra of life, or that thev were derived from
the original materials, and were killed but not dis-

integrated by the triple heating. We have no sugges-
tion to make other than your interpretation, and in-

deed we desire to be entirely non-committal as yet."
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I am, therefore, waiting for information concerning
the examination of other tubes of these two series.

These facts would seem sufficiently to answer tlie

third objection now under consideration. Still, one
very remarkable example of this kind ought to be
cited. .\ series of five tubes containing .sodium silicate

and pernitrate of iron was boiled for twenty minutes
on May 17, 18, and 19, 1912, and these tubes were
exposed to light and heat in the usual way. .\t the
expiration of seven and a half months (December 9,

1912) I opened one of these tubes, and took from it

a small amount of reddish sediment, similar to that
which e.xisted in each of the others. On microscopical
e.xamination I found in this sediment two minute
masses of mould associated with compound spore-like
bodies such as I had never seen before. I sent the
specimen to an eminent authority, Mr. Geo. .Massee,
of Kew, and was told that the mould with its peculiar
spores was allied to the genus Oospora. .\t the end
of February of last year another of these tubes was
opened by Profs. Hewlett and Shattock ; early in

March one was opened by me in the presence of
Profs. J. B. Farmer and V. H. Blackman ; and in

May another was opened by me in the presence of
some bacteriologists and chemists at the Lister Insti-

tute, and in each case more or less of the characteristic
Oospora spores
were found. The
mycelium was not
in each case
found, and I

know that some
of the observers
were sceptical as
to the nature of

the spores.

The last of

the.se tubes was
ke|)t by me for

some future occa-
sion, and was not
again particularly

noticed until July
22. Then, on
examination of the

unopened tube,
much to my sur-
prise there was to

be seen at the bottom, by the sidi

sediment, two tufts which had all the appear-

ance of being moulds, one of them about half

an inch in diameter and the other smaller.

These were seen by many others, in the unopened
tube, who took the same view as to their nature.

On October 3 this tube was opened by Prof. Hewlett
in his laboratory, and he took therefrom, as I ex-

pected, some of the Oospora. Portions subsequently
taken by me were photographed, and one of them
is shown in Fig. 2. That this mould had grown
within the sterilised tube is perfectly clear

;
yet several

of those already mentioned had failed in their various
efforts to obtain cultures from samples that were found
in the other tubes.

.Successful cultures of organisms obtained from the
tubes may occasionally be obtained by inoculating
some of the organisms found into sterilised 3 per cent,
glucose or ammonic tartrate solutions. Torulit will

often multiply or moulds will develop as a result, after
several days, in such solutions. Fig. 3 shows a
number of Torula; which had thus multiplied within a
glucose .solution after six days.

.\nother and a more ready means of proving that
the organisms taken from the tubes are living has
been commonly adopted by me. The cover-glass of

Fig. 2.—Portion of a large tuft of mould
(Oospora) which was seea growing at the
bottom of tube No. 35tj. X 325.

of the
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unclci

lions.

the microscope slip on which ihey are contained, is at

once ringed with paraffin meltinj^ at 40° C and the

slip is then put aside in a warm place for a few days.

Kig. 4 shows a portion of a mould that had developed,

and Fig. 5 shows Torulse that after several days had
greatly multijjlied,

sueli eondi-

Why t h p

taking of t h e

organisms out of

llie tube, and plac-

ing them between
two layers of glass

surroimded by para-
ffin should so

greatly favour their

development I am
unable to say, but

ih.it it does do so ]

am perfectly cer-

tain. I will cite one
very striking in-

stance that I ob-
served a short time since. In .some of the
sediment taken from the ccntrifiiged contents of ;i

lubf, I found, beneath the cover-glass, during a
thorough e.\,-uiiination, about forty to liftv minute
solilary h;idi<'s like embryo Torul;e. The cover-glass

w;is ringed and the
slide put aside. When
I examined it again
after only thirtv hours,
in plac:' of the solitarv

bodies groups were seen
of larger bodies from
which hyphtC w e r e

b e i n g developed in

almost all case.<. I have
s e V e r a I photographs
illustrating this, and
one of the largest of the
groups is shown in

Fig. 6, while another
group is shown in

Hg. 7, as seen some
days later, , under a

1 which the hypha; had
1 he tube had been pre-

pared ;uid sterilised many weeks [ireviouslv, and during
that time within the tube onl\- ver\ minute solitary
bodies had been produced. Hut in thirty hours after

having b e e n
taken out of
the tube and
placed beneath
the cover-glass
Ihey g r e \v,

they multiplied,
and developed
h y p h ;c, a s

.shown by the
photographs.
From the

evidence above
detailed it

-s e e m s ver\-

difficult to re-

si s t the fol-

lowing conclu-
sions :—

(1) That the bodies alleged to have been taken from
the experimental tubes have really been taken there-
from, and are not mere accidental products which have
dropped from. the atmosphere during the transit of the
sterilised pipette from the tube to the microscoi)e slide.
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\. 4.— Moul.i Irom 3 per
on ninlh day alter il

Irom lube No. 557. x 500.

t. glu

lower magnifiealion, but
grown considerablv longer.

iound beneath a
h day, from tube

(2) That the bodies in question are actual organisms,
and not mere plasmogenic simulacra of living things,
such as are often to be found in colloidal solutions.

(3) That they are actual living organisms which,
as shown by the evidence of the "control " tubes, liavc

increased and mulliplied within the tubes, .and
I will often IxhnM in ,1 ^iniil.ir nianmr atl.r lliev have

been taken from the lubes and placed under favourable
conditions.

(4) That as .all the organisms in question have been
shown to bi' killed bv a brief single exposure in fluid-
to the temperature of boiling water (ioo° C), non.
of them, even if present, could have survived lb
much higher or much more prolonged heatings t'

which the tubes and their contents were p.xpose<<

during the process of sterilisation— that is to sa\

.

these tubes should have been afl(>r that process ;i-

devoid of living things as was our earth in the far

Flc. 7.—Further dei

the same c

elopment of another group of fungus-germs under
)ver-glasR, as seen six days later, x 325.

remote past, and just as then, at some period, tlui-
must have been, as is now generally admitted in Ih
world of science, a dc novo origin of living matu i

on the previously lifele.ss earth under the influence ol

purely natural causes, so now it would seem that th.
simple living organisms which appear within the

experimenlal lubes must have been produced, dc )ior,-
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under the influence of physico-chemical processes of

ihe same order as those that must have been operative

jn the past.*****
In my woric entitled "The Nature and Orijjin of

Livinjj Matter," an abridfjment of which has been

published by the Rationalist Press Association,^ I

have considered the question of " spontaneous ijenera-

tion " from a broader point of view (pp. 128-141), and
have endeavoured to show how multitudes of facts

can be explained in accordance with my views, that

from the time when livinjr matter first appeared upon
the earth it has probably ever been constantly re-

appearing, as at present, and givingf birth to the

simplest living units, such as now swarm upon its

surface. These processes are such that they must
.Tlways lake place beyond our ken, seeing that they

necessarily begin with mere molecular collocations,

sjradually goinji on to the formation of particles of

;ui ultra-microscopic order. Such infinitesimal par-

ticles gradually emerge into the region of visible

things as revealed by high powers of the microscope,
and take on this or that simple organic form in a
manner that (though by processes much more com-
plicated) is somewhat akin to the mode by which
crystals emerge from difterent mother liquors, and
take on this or that particular crystalline form.

Thus, while the fact of the present occurrence of

the dc novo origin of living matter is, in my opinion,

beyond the region of doubt, I fully recognise that

the actual steps of the process remain to be discovered.

I have elsewhere '' referred to some of the probable
steps of the process, and the prominent part that may
b:' taken by inorganic catalysers under the influence

of sunlight, and in some quite recent experiments
by Prof. Benjamin Moore and J. .A. W'ebster, in a
paper entitled " Synthesis by Sunlight in Relationship
to the Origin of Life," " they have been able to demon-
strate the probable actual first step of such a process
—one that is known to occur as a first step in the
nutrition of plants. We are, however, as yet only on
the threshold of anything like an explanation of the
various stages of this supreme mystery, for the un-
ravelling of which philosophers and chemists have
hitherto striven in vain. .\s with many other natural
phenomena, the fact of the occurrence of which cannot
be questioned, so here only conjectures are available
as to the preci.se mode in which it may have been
brought about. We must, however, repose our faith

in the uniformity of natu-^ \1 phenomena, as one of the
cardinal postulates of science, and if living matter had
a natural origin in the far-distant past, there is, from
that point of view, good ground for believing what
our experiments seem to testify, that it also occurs at
the present day. H. Citarlto.v B.\sti.\n.

Atomic Models and X-Ray Spectra.

Ir is universally assumed that the atom of an
•element can form a Saturnian system with more than
one ring of rotating electrons, and this idea is used
in particular by Moseley in the theoretical discussion
of his recent experiments. But in an .\dams prize

essay, not yet published \n cxien%o. this is shown to

be impossible. If the law of repulsion between two
electrons, or of attraction between electron and
nucleus, is that of the inverse square, more than one
cop\anar ring cannot exist. W\ the electrons in anv
plane must lie in the same ring, and even if thev are
in difl^erent planes, the radii of the rings must be
rearly equal. .\ consideration of a simple case will

5 Watts and Co.. lOio.
'' '* The Oricin o\ Ltfe," 2nd'edilion, 1913. pp. 6t-6=.
" ProceeHines of the Royal Society, B. 593, p. 163.

'
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illustrate this. For example, it is at first sight prob-
able that the system in the accompanying diagram,

consisting of two coplanar rings
of thri'e electrons each, sym-
metrically arranged with all the

angles equal to bo°, can exist with
some angular velocity oi, if the

radii of the outer and inner rings
arc (I and b, the latter being much
smaller than a. But it is easily

onditions of steadv rotation of suchshown that th

a svstem are

—

'^={^

=
(
X - ' V - '

2h - a

Y b l^^l!'-„l^i

and the resulting equatitjn for tlie ratio b ci has only
one root /)'a=i, whatever value be attached to N,
where \c is the charge on the nucleus. .\ny other
simple case which is tried will be found to lead to the
saine conclusion.

This conclusion not only belongs to any ordinary
dyn.imical theory of the rings, but to Bohr's theory
also. For Bohr supposes that the steady rotation

of the system can be derived by ordinary mechanics,
.md, in fact, the equation so derived is vital to his

formula for spectra. If Bohr's theory is to remain

—

and it is so attractive that its retention is desirable, in

the writer's opinion—we must give up the idea of

concentric rings in the atom, with X-radiation coming
from .'in inner ring. For any way of avoiding the
present conclusion, for example, by making a change
in the law of attraction in the immediate neighbour-
hood of the nucleus, at once destroys the formula on
which Moseley bases his view that his experiments
support Bohr's theory.

How then, if there is only one ring of electrons, .mil

if X-radiation is due to a ring—a point on which
.Moseley has given a cogent reason for doubt—does
X-radiation originate? The answer is that without
a serious reduction in its radius, the single ring may,
on Bohr's theory, give radiation of the X-ray type,

l-'or Bohr's spectral formula for an atom with nucleus
\<> and ); electrons is

=^'^-"K^^^0
where .< in the Balmer series is 2, and ;8 takes integral

values. But the principal line given by the formula
corresponds to a= I, P= 2, and its wave-lengtli in cm. is

at once found to be

12157 t o""

(N-SJ-i

To obtain a wav«^length A.= 3-3b8. 10-', Moseley's
v.ilue for calcium, we only require N—.S„ = 18-98,

which Moseley interprets as meaning N = 20, 11=4.

Thus .1 ring which gives the ordinary hydrogen spec-

trum when N = i can give an X-ray spectrum when
X = 2o, in spite of the enormous difference of wave-
length concerned. But the radius would not be so

widely different in the two cases. For in the normal
atom it is inversely as N — S„, and since on Bohr's
view, the radius of a hydrogen atom is 5-5.10-' cm.,

that of calcium would be 3-10-'", quite a possible

value.

There is ground, accordingly, for retaining Bohr's
theory, if onlv one ring exists, and then the calcium
X-rav spectrum me.ans exactly the same thing as the

ordinarv hydrogen spectrum, and no element should
show such X-rav spectra until N becomes large. The
X-ray or Biiimer speilrum of helium, for example,
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would havo .a principal line, A = 694-5.io-\,, between
the ultra-violet and the X-ray regions.

But there is a serious difficultj'. If N = 2o, )i=4,

where are the other i6 electrons required to make the

atom neutral? Perhaps it is more reasonable to sup-

pose that N for calcium is higher, and given by
N - Sn = K). In this case, N would not denote the

place of the element in the periodic table, but would
allow for intermediate and unstable forms of matter

—

an allowance which may well be necessary. The only

alternative is to explain X-rays by the structure of the

•nucleus. .\ny internal ring must be one of doublets,

such as neutral a panicles.

There is one other point to which I must refer.

.Mr. .\loseley states that he has not found a corrc-

s|)ondence between the X-ray sjjectra and the vibra-

tions of the element ncbulium treated in one of my
papers. This correspondence is not to be expected, for

the two investigations are unrelated. The simple-ring

atoms which 1 have used to interpret astrophysical

spectra are supposed to have a simple nucleus, or to

contain no a particles, and to be incapable of giving

series spectra. They are not identical with ordinary

atoms, into which, however, they appear to change
in the stars which follow nebulae in order of evolution,

and, as is shown in a paper in the iloiilhly yotices of

th:' R.A.S. for December last, almost certainly by a

modification of their nuclei. When this change
occurs, they show series spectra, which must depend
on the nucleus, and perhaps on tubes of force, in a
wav which a mechanistic interpretation of Bohr's
theory may perhaps explain. In a paper read at

the January meeting of the Royal .Vstronomical

Society, these series were shown to lead to the same
conclusion as Bohr's with regard to the nature of a

hydrogen atom. J. \V. Niciioi.soK.

University of London, Kiiig's College.

Prof. Turner and Aristotle.

In 'Ihc Tiiitci report of December 20, I'J'J. of

Prof. Turner's lecture at the Royal Institution, his

remarks on Aristotle are summarised in a way which
will surely appeal to his sense of humour after his

astonishment at my letter has abated.

".\ristotle said that a weight of to lb., for example,
fell ten times as fast as a weight of i lb., and the world
went on believing it for 2000 years. This raised the

question whether it was better to believe things just

becau.se people told one, or to try to find out for

oneself."

.Aristotle never said this at all. Who l^rst

fathered it on to him will perhaps never be known
now, but since Galileo made the statement notorious

323 years ago, the world has gone on believing it.

If anyone wishes to find out for himself, let him
consult the Teubner stereotyped Greek edition of

.'Vristollc's "Physics," Book IV., cap. viii., seel. X-ii,

or the Leonine edition of St. Thomas .\quinas's
" Opera Omnia," tome ii., commentary on .Aristotle's

physics, texts 71 and 74, pp. 183-7. It is in the

British Museum.
Aristotle is discussing the notion of a vacuum, and

using the argument from motion. Lection xi. in

" Opera Omnia," containing the argument, begins
on p. iSo, and is headed, "Ex parte motus ostenditur

non esse vacuum separatum." .\n intelligible para-

phrase of the important parts of texts 71 and 74, or

sect. S and 11, is as follows:—"§8: We see that a

heavv bodv is borne (or transUited) faster for two
reasons, either because of differences in the medium
through which it passes, as earth or air or water, or

other things being equal, because the body itself

differs bv reason of its superior gravit\' or Inioyaney.
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.\s regards the medium, the reason is that it resists.

. . . If air is twice as subtile as water, then for an
equal distance the time of translation in water will

be twice that in air. ... § 11 :*As regards differences

in the body itself. We see that those bodies which
have greater )jotentialities of movement (fxmfiD, \n-

clinationem), whether downwards by reason of their

weight, or upwards by their buoyancy, other thing>

being equal as regards their shape ((rx'?M"»i, figuris)

are translated quicker over equal spaces, and this

according to their proportionate magnitudes. But
whv should this be .so in a vacuum? Therefore a
vacuum is impossible. But why is it that they have
different rates of translation? In a plenum it is

indeed of necessity, for that body which is the faster,

is so by reason of its power or of its shape or of its

potentiality of motion whether of translation or pro-
jection, whereby it divides the mediu.m more effec-

tively. But in a vacuuin all are equally etfective, so
that all are faster than one another. Which is im-
possible." § 1 1 is usually relied upon to co.nvict Ari.s-

totle of error, but it is evident that motion through
a resisting medium is premised.
The commentary of the .\ngelic Doctor makts this

quite clear. The reader will find, probably to his

amazement, that the new and modern notions of
velocity were explicitly present to his intellect when
he wrote. Special attention may be directed to § 13

of the commentary on p. 187, beginning " Deinde cum
dixit, .Secundum autem eorum." He actually used
till- words, " vcl propter aplitudinem figurae quia
acutum est penetrabilius," just as though he was
describing the peculiar property of a modern pointed
bullet. In the new and technical language of

gunnery "motus" or "motus naturalis " is rendered
precisely by the expression, " terminal velocity," the
velocity at which the retardation of the medium, air,

is exactly equal to the acceleration of gravity, result-

ing in a constant speed of fall. That Aristotle ever
supposed for an instant that a 2-lb. weight fell, in

the ordinary sense of words, twice as fast as a i-Ib.

weight is an absurdity. What he taught was that
the terminal velocity of a heavy body, such as Prof.
Turner's sovereign, was greater than the terminal
velocity of a light body, such as a feather, in a
medium such as air or water. A penny can never
fall faster than about 30 ft. a second through air.

I performed the experiment last week, dropping
pennies from Clifton Bridge, 250 ft., into the .Avon.

They take eight or nine seconds to reach the water.
Sir George Greenhill has often expressed doubts to
me as to the correctness of the accusation against
.Aristotle's common sense, but could never persuade a
scholar to find the pas.sage. .V year and a half ago
he showed me the above reference in the introduction
of Mr. Lones's new book on .Aristotle's " Natur.il
History," and asked me to look it up. I consulted St.

Thomas's Commentary in the British Museum, with
the startling result I have mentioned, and fetched
my former professor over to the reading-room to

verify my discovery. That he did verify it must be
my a|)ology as a soldier for intruding into the domains
Lisually ])res<rve(l for scholars and philosophers of the
higliest order.

J. H. Hakdcasti.k.
27 Cranhnuik Kiiad. I-lrislol, lanuary o.

Tkl'rnkej's edition of .Aristotle's " Physica " is out of
print, but the equivalent passage is found in his
Aristotle's " De Coelo " (C. PrantI), p. 73, where the
law is enunciated that the terminal velocity of a body
in a medium is proportional to the weight.

.\ristotle's law was justified by Newton in his ex-



January 22, 1914J NATURE 5S5

pcrimeiits in St. Paul's, repeated by Desaguliers, as

described in the " Principia," lib. ii., prop. xl.

.\ristotlc is speaking of motion such as of a rain-

drop or hailstone falling vertically in the air, or of a

smoke particle up the chimney; also of a stone
dropjiinjj^ in water, or a bubble risinfj.

But in "De Motu Gravium Naturaliter Accclerato."
I .alileo is discussinjj the start of such a body from
II St, while gettinfj up speed, like a steamer or train

from a station, when the motion is slow enoutjh for

n sislance to be insensible, as he verified on the

Leaning Tower of Pisa, dropping lead weights.

A train starts from the station with the full Galilean
acceleration of the net pull of the engine, but as the

speed and resistance increases the acceleration falls

off, and finally, at full speed for the most part of the

journey, Aristotle's state of motion is attained, and
the inertia is eliminated, in the language of the

engineer.

Galileo versus Aristotle can be shown off in .'i

tumbler of soda-water, where a bubble starts up from
the bottom with double Galileo's gravity acceleration,

hut before it reaches the surface the velocity has
aliained very nearly the terminal velocity of .Aristotle.

1 hope Capt. Hardcaslle will be encouraged to

iNvote his learned leisure to the preparation of a
Defence of .Aristotle's Dynamics," on the lines of

Duhem's recent book, Les pr^curseurs parisiens dc
(ialilee." G. Grekniiii.i..

I Staple Inn, W.C, January 14.

Tungsten Wire Suspensions for Magnetometers.

OwiNC. to the troublesome changes of zero and
torsion constant of the silk suspensions of magneto-
meters, experiments have been m.ade at the Roval
Observatory, Greenwich, with the view of finding a
satisfactory substitute. Quartz fibres were first tried,

but were too rigid in proportion to their tensile
strength. Success has, however, been obtained with
tungsten wires such as arc used in metallic filament
electric lamps. These were suggested to us bv Mr.
1". Jacob, of Messrs. Siemens Bros., who kindiv ob-
tained various samples of wire for us; of these a
iungsten wire of circular section, and diameter
20 microns, has been adopted as the suspension for
our declination maenet, which is of the ordinary
Elliott pattern, weighing about 50 grams. This wire,
about 25 cm. in length, has now been in use for five
months, during which time its zero has not changed
within the limits of measurement, i.e. certainlv less
than 10°; the effect of go° torsion on the wire is to
turn the magnet through 4' (it may be noted that a
thicker wire, of diameter 51 micron's, which was also
tried, gave a deflection of the magnet of more than
2° for go° torsion).

This success encouraged us to try a similar wire for
the vibration experiment in the determination of abso-
lute horizontal force, also with satisfactorv results.
The deflection of the magnet for 90° of torsion is

5i', and the zero is constant.

For determining the moment of inertia of the de-
llecting magnet the latter wire was too weak, the
inert i.i bar doubling the weight carried. .A wire of
dianiiler 30 microns is therefore used for this purpose,
in a separate box. The advantage of tungsten wire
for moment of inertia e.xperiments is that the torsion
constant does not vary with the weight borne by the
w ire ; with silk suspensions this is not so.

The ends of the wire ar': held by simple squeezing,
the lower end being gripped between grooved metal
checks held together by a screw collar just as pre-
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viously for the silk fibres. Another device was
adopted for the top end, consisting of a spring clip

with a sliding collar ; any method involving soldering
is unsatisfactory. The wire used here can be bought
for 3d. per foot. S. Chapm.\n.

W. W. Bryant.
Roval Observatorv, Greenwich.

The Pressure of Radiation.

In his letter of January i Prof. Callendar gives his

reasons for doubting the formula for the pressure of

radiation as it is usually accepted. He makes use of
Boltzmann's proof of the fourth power law for the com-
plete radiation, extends it to e.ich separate frequency,
and deduces that the energy in every frequency ought
to be proportional to the fourth power of the absolute
temperature. Since this is known to be untrue he
concludes: "Either Carnot'.s principle does not apply,
or E/i; is not equal to 3/) for each separate fre-

quency," and chooses the latter alternative. But it

would appear that Prof. Callendar's use of Carnot's
principle is somewhat questionable. For, in order to

investigate the pressure in an enclosure it is essential

to alter its volume, and any change of size will bring
the Doppler effect into play and cause a small change
in the frequency of the radiation. If this be taken
into account, the result leads straight to the displace-

ment law of VVien

—

Ea=/(AT)/A'—and beyond this

gives no information. Moreover, a recapitulation of
Wien's work with a different law of pressure fails to

give the displacement law, so that this law must be
abandoned, if the pressure formula is to be altered.

Prof. Callendar wishes to change the pressure for-

mula in the hope of accounting for the observed radici-

tion curve without making an open breach with our
present electromagnetic theory. In his paper in the
October I'hilo^ofih'xcai Magazine he extends his con-
ception of caloric from matter to sther, and obtains
a formul.'i which fits the radiation curve as well as
Planck's. However, his work involves a certain con-
.stant, b, the nature of which he does not discuss very
fully, and this constant appears to be identical with
lilk in Plancli's theory, so that "molecules of caloric"
are very closelv related to Planck's quanta. Thus
the work, which has established that the electro-

magnetic equations lead inevitably to Rayleigh's for-

mula, proves also that according to those equations b

should vanish ; in fact, that in any finite region of the
jether there ought to be an infinite number of mole-
cules of caloric. If my reading of his paper is cor-

rect, it would appear that in extending the caloric idea

to the aether Prof. Callendar has invented a new and
helpful way of regarding Planck's quantum hypo-
thesis. C. G. Darwin.
The L'niversitv, Manchester.

" Atmospherics " in Wireless Telegraphy.

With reference to Prof. Perry's interesting letter

on "atmospherics" in Nature of January 8, the fol-

lowing experience may be of interest.

Whilst at my instruments on December 12, 1913,
I was tuning in the Eiffel Tower signals to read the

7 a.m. press news when the atmospheric disturbances
became so great that Paris was entirely unreadable,
the phenomenon continuing for fifteen minutes with-
out cessation. The aerial was only 35 ft. high, and
sheltered by other buildings.

Reginald F. DnRRAVT.
121 Broadway, Cricklewood, \.W.,

January W).
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THE STRUCTURE OF THE ATOM.
'

I
''HE earliest developments of the electronic

-^ theory led necessarily to the conclusion that

in every atom in its normal condition there were
contained electrons which could be detached from
it by suitable agencies ; these electrons were the

same in respect of the only two properties attri-

buted to them, charge and mass, whatever the

atom in which they were contained. This con-
ception of a constituent common to all atoms
indicated for the first time the possibility of ex-
plaining the relationships descriljed by the periodic

law between the properties of different atoms ; if

similar atomic properties represent similar numbers
or arrangements of electrons, any theory which
would make these numbers or arrangements
periodic functions of the atomic mass would
explain in some measure those relationships.

The first attempt to frame such a theory was
made by Sir J. J. Thomson; the structure which
he proposed for the atom is so generally known
that it may be described here with great brevity.

Since an atom in its normal condition is electrically

neutral, it is necessar)', if the principles of electro-

statics be accepted, that it should contain a posi-

tively charged portion, the total charge on which
is equal and opposite to that of the electrons con-
tained in the atom. Until recently there was no
evidence whatsoever as to the form of this posi-

tively charged portion ; accordingly, Thomson
adopted provisionally the form most convenient
for his purpose ; he supposed that the positive

charge was distributed uniformly cner through-
out a sphere, the radius of which was taken to

be the same for all atoms. In addition, he
assumed that the number of electrons in an atom
increases regularly with the atomic mass.

The mathematical problem of determining the

distribution of A^ electrons within such a uniformly
charged positi\e sphere is capable of partial solu-

tion whatever the magnitude ol .V. It can be
shown that certain distributions are in equilibrium,

but it cannot generally be shown that it is only

these distributions that are in equilibrium, nor
can it be shown generally that the equilibrium is

stable. The problem of calculating from Thom-
son's assumption the structure of an atom is

therefore not complete!}' determinate ; but if it

be assumed that the distributions which can be
calculated are unique and that they are stable,

certain conclusions can be reached. If almost any
other assumption concerning the distribution of

the positive charge on the atom is made, even
this small amount of progress is impossible.
Thomson showed that the distributions which
could be calculated were those in which the elec-

rons were arranged in circular rings, and that the
number of electrons in any ring {e.g., the outer-
most or the innermost) was a periodic function
of 'N , and therefore of the atomic mass.

Before any theory of this kind can be regarded
as complete, it must be shown that certain dis-

tributions of electrons are connected with certain

properties of the atoms containing them, and it
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must be shown that the same distribution of elec-

trons is connected with the many different pro-

perties which are found to be associated in

similar elements. It must be shown, for example,
that a certain distribution (which is to be identified

with an atom of the alkali metals) is necessarily

connected with electro-positive chemical charac-
teristics, metallic conductivity, a sf>ecial type of

spectral series, and so on. it is necessary that

the theory should explain the relation between
different properties of the same element as well as

that between the same property of different

elements. Thomson endeavoured to correlate

certain chemical properties with certain electronic

distributions by showing.'that some of these would
be likely to lose electrons, leavmg the atom posi-

tively charged, while others would be likely t(j

gain them ; a difference in the tendency to lose

electrons would probably lead to a difference in

respect of metallic conductivity. But in no case

could any observed atomic property be calculated

with quantitative agreement from one of the sup-

posed electronic distributions. The failure was
especially important in the case of spectra, for the

frequency of the vibration of the electrons could

be definitely calculated in some cases, and it

appeared that the relation between the frequencies

of different A-ibrations in the same atom was not

at all of the same form as that indicated by the

known spectral series.

However, there was no definite evidence for

disbelieving the assumptions underlying Thom-
son's theory until investigations were made on
the scattering of a and J3 rays. These rays con-

sist of charged particles which can certainly pass

through atoms, and it is to be expected that in

their passage they should be deflected by forces

exerted between them and the electrons or the

positive charge in the atom ; by examining these

deflections some indications as to the number of

the electrons and the nature of the positive charge
may be obtained. Rutherford and Geiger showed
that the experimental results were quite irrecon-

cilable with Thomson's theory, but that they were
reconcilable with the view that the positive charge
in the atom is concentrated on a single particle,

like the electron of dimensions infinitesimal com-
pared with the " radius of the atom "

; the number
of electrons in an atom must be taken as about
half the number representing the atomic weight,

the total charge on the " positive nucleus " being,

of course, equal and opposite to that on all the

electrons.^

The assumption that the whole positive charge
on an atom is concentrated on a single positive

particle had previously been suggested by
Naeaoka, but it presents very great difficulties

;

for it is quite certain that, if the principles of

mechanics and electrostatics are true, no collec-

tion of electrons round a positive nucleus can
possibly be stable, unless all the electrons fall

into the nucleus forming a sinirle infinitesimal

neutral particle. It has recently been proposed to

1 Thom'ion had already advanced -Jeveral lin-sof ;'rcume''t indicating tlia(

the nnmher of electrons in an atom w.i« not very different from its atomic
weight, referred to that of hydrogen as unity.
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soh e this difficulty by denying that the principles

of mechanics are true in their application to

.systems ol atomic dimensions. Such a solution

may appear heroic rather than practical to those

who have not followed the trend of modern
physics ; those who have know that it is com-
pletely in accordance with the recent development
of our ideas. The new conceptions which were
first introduced by Planck's theory of radiation,

and have been applied with such striking results

to the theory of specific heats and elasticity, are

directly contradictory of those of the older

mechanics. The}' involve the recognition of a
new " universal constant " (usually denoted by the

symbol /i), which, like the charge and the mass
of the electron, is characteristic of all forms of

matter. The source of many of the difficulties

connected with the theory of a " positive nucleus
"

is that such a theory does not introduce sufficient

quantities to determine an atomic structure ; it

introduces only the charge and mass of an elec-

tron, and from such quantities neither a length
(such as the distance apart of the electrons) or
an energy can be deduced. Thomson's theory
rejects the "positive nucleus" and introduces
another quantity, the radius of the atorn, but there

is no reason to believe that it is a " universal

constant." The newer theories accept the "posi-
tive nucleus " and introduce the " universal con-
stant " h in place of the radius of the atom.
Of these theories, that of Bohr is the most

definite. This is noi the place to describe the
precise assumptions made by this theory ; it is

sufficient to say that they are simple, plausible,

and easily amenable to mathematical treatment

;

from them all the properties of any atomic system
which docs not contain more than one electron

can be deduced uniquely.- There are probably
only two such atomic systems experimentally
realisable, the neutral hydrogen atom and the
helium atom, bearing a single positive charge.
Bohr has calculated the spectra of these systems
and obtained results which are in exact quantita-
tive agreement with observation ; in respect of

other properties, the agreement between calcula-

tion and experiment is as close as can be expected
in view of (he doubts connected with the exact
connection between these properties and a distribu-
tion of electrons. The properties of more complex
atoms cannot be calculated with certainty, owing
to the mathematical difficulties involved. Indeed,
theories of atomic structure will probably never
be very interesting to chemists, for our powers of
explaining in detail the properties of systems so
complex as the heavier atoms must be are closely
limited by the powers of mathematical analvsis.

Hohr's theory explains more than any previous
or rival theory, but it does not explain everything.
It introduces many novel assumptions, of which
some are quite dubitable, and may have to be
abandoned. Its great interest lies rather in the

- One of t^le assumptions ori inally prnpo^^d by Van den Hroek is especially
interesting. It is that the number of electrons in an atom in its uncharged
state is equal to that representing its position in the series of elements
arranged in order rof their atomic wights. Thu-; hydrogen has i electron,
helium 2, lithium 3. and so on This simple assumption leads t.i the result
that the num' er. of electrons is abou- half the atomic weight, and, of course,

nple reason for thai rela'
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nature of the ideas which it introduces than in the
exact explanation cf atomic properties to which it

leads. It not only rejects the principles of
mechanics, which the most conservative are being
slowly driven to abandon, but it indicates that
fundamental propositions are to take their

place. To attempt to explain Bohr's theory
in terms of those principles is useless; it

is impossible to explain why certain pro-

positions are not true by assuming that they are

true. There are only two alternatives open to the

modern theoretical physicist : he may either sup-
pose that the principles of the older mechanics
are true, and that all the brilliant results which
have followed from the application of the con-
ceptions of Planck and Einstein to the most
di\erse phenomena are illusory and devoid of

evidential value ; or he may suppo.se that they
are not true. Bohr's theory offers him the choice

in its most striking form. Xokmax C \mi'i;ki.i..

TUE AISTRALIAX MEETIXG OE THE
BRrnSH ASSOCIA TIOX.

THE eighty-fourth meeting of the British Asso-
ciation will be opened in Adelaide on .August

8, 1914, under the presidency of Prof. W. Bateson,
F.R.S. On four previous occasions the associa-

tion has met outside the British Isles ; three times

in Canada, and once in South Africa. Now, for

the first time, a visit is to be made to the most
distant portion of the Empire.
The invitation was conveyed at the Sheffield

meeting in igio by the .Vustralian High Com-
missioner and Prof. Orme Masson, F.R.S. , acting

on behalf of the Commonwealth Go\'ernment.

.Since then arrangements have been proceeding for

the fitting reception in the various Australian

States of a considerable body of visitors from
Britain. The sum of 15,000/. has been set aside

by the Federal Parliament to defray the ocean
passages of at least 150 members; in addition,

the Government has undertaken the issue of a

large handbook of permanent scientific value

which will contain contributions by Mr. G. H.
Knibbs, C.M.G., Hon. T. Pearce, M.P., Profs.

Baldwin Spencer, F.R. .S. , Edgeworth David,
F.R.S., Harrison Moore, and many others. The
.State Governments are giving active support in

granting railway facilities, issuing handbooks
supplementary to the larger Federal work, and
in making direct contributions to the local ex-

penses of the meeting; whilst, of course, e\"ery

universitv is most heartily adding its full assist-

ance.

Official meetings will be held in .Adelaide (for

four days), Melljourne (seven days), Sydney
(seven days), and Brisbane (four days), extending
from .August 8 until .September i, but the ordinary
proceedings of sections will take place in .Sydney

and Melbourne only, three sessions being held in

each city. Western .Australia is not included in

the itinerary of the main body of visiting mem-
bers, but special arrangements are being made
for an advance party of seventy to visit that State
between July 2S and .\ugust 4. This party will be
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provided by the (iovernment with passes on the

railways, and will spend its whole time in scien-

tific study of the geolog'y, botany, and zoology

of the districts readily accessible from Perth.

The Irwin River coal beds, the g'oldfields, the

caves at Yalling-up, Bunbury, and other places

will be visited.

So far as it is at all possible, official functions

in the Eastern States will be limited in number,

and members will be given considerable oppor-

tunity to see the country within reasonable dis-

tance of the capitals. The week-ends are to be

kept for this purpose throughout, and those who
feel equal to further travelling after the long

journeys between the main centres will find abun-

dant outlet for their energies on the excursions

which have been planned. From Adelaide a small

party will visit the mines at Broken Hill ; others

will' proceed to the Sturt and Hallett's Cove,

while numerous trips of shorter distance are ar-

ranged. From Melbourne, -visits will be paid to

the National Park at Wilson's Promontory (a

s;inctuary for native game), to the gold districts

of Ballarat and Bendigo, and to the glacier forma-

tions of Bacchus Marsh. Sydney supplies many
interesting and lengthy excursions for its week-

end, and its local committee has kept from the

1-riday evening until the following- Tuesday morn-

ing quite free from forn-ial gatherings. The
Federal Capital site, the huge Burrinjuck Reser-

voir, the Cohar Mines, the Jenolan Caves, and

the Mailland coal district are among the places

offered for the traveller's choice. Froni Brisbane

tile Xambour and Blackall ranges will be visited,

also the tlympie Mines and the Ipswich Engineer-

ing ^^\>rks. For those specially interested who
can ren-iain a short tii-ne after the conclusion of

the meeting, excursions to Mount Morgan, Towns-
\-ille, and more distant places will be possible.

It has been a diflicult matter to include in the

programme so much touring and yet to do justice

to the hospitality of official persons and bodies in

the different States. Receptions and luncheons,

together with the regular sectional meetings and

the. evening discourses, make a very full pro-

gramme. The details of this were drawn up in

Australia earlier in the year, and will before long

be finally adopted with st)me amendments sug-

trested by the council of the association. Prof.

Bateson will deliver his presidential address in

two parts at Melbourne and Sydney on August 14

and 20 respectively. The list of lecturers for the

evening discourses, at present receiving the con-

sideration of the council, is a long one.

It is interesting to learn that applications for

inclusion in the oversea party, both from British

and from foreign and colonial members, have

been greatly in excess of all estimates. In fact,

it seems likely that .Australia's very strong desire

that the whole party, without exception, should

Ix? treated as guests during their stay in the

Commonwealth, must give way before the unex-

pectedly large number of visitors. Special

arrangements have been made with steamship

companies for reduced passage rates by way both
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of the Suez Canal and South Africa. Members
will leave England about the end of June or the

beginning of July. In the chdicc of route for the

return journey, many possibilities are open, of

which perhaps the most attractive is that via. Port
Moresby (the chief town in Papua), Darwin (in

the northern territory), and three ports in Java.
In Australia tiie main directing body is the

Federal Council, under the presidency of the Hon.
the Prime Minister of the Commonwealth and the

chairmanship of Prof. Orme Masson. Strong
local committees are also at work in each capital.

Quite independently. New Zealand is preparing to

receive a small group of members at the conclu-

sion of the Sydney session.

A great deal is expected from this visit of the

British Association. In a prosperous and sparsely

populated country where Nature bestows gifts

readily and liberally, the application of scientific

methods in the great primary industries seems to

be less called for than it is under less abundant
natural conditions. Hence, perhaps, the general

appreciation of scientific labour, whether for its

own sake or in the pursuit of material ends, is

apt to be lessened. That Australians recognise

the danger of this is attested by the cordiality,

shown on every hand, of the invitation extended
to the British Association. .-Xustralia requires and
welcomes the stimulus of the association in its

academic, economic, and industrial life, and it

offers in return an exceedingly varied field for the

observation and investigation of its visitors.

A REMARKABLE ANTICIPATION OF
DAR]VIN.'^

THE presidential address to the Linnean Society

of London, delivered last May by Prof.

E. B. Poulton, I"".R.S., and recently published in

separate form, deals with a truly astonishing work
by G. \\'. Sleeper, printed, apparently, in Boston,

U.S.A., in the year 1849, and containing an anti-

cipation of modern views on evolution and the

causes and transmission of disease, which, con-

sidering all the circumstances, is extraordinary.

The work, which is a small pamphlet of some
thirty-six pages, was sent by an American gentle-

man, Mr. R. B. Miller, to the late Dr. Alfred Russel

Wallace, who forwarded it to Prof. Poulton with

an interesting letter quoted in the latter 's address.

Dr. Wallace justly observed that the author's
" anticipation of diverging lines of descent from a

common ancestor, and of the transmission of

disease germs by means of insects, are perfectly

clear and very striking."

It is well known that the idea of the derivation

of species by descent, and even of the operation

of natural selection, had occurred to other thinkers

before Darwin. The passage cited by Darvvin

himself from the " Physicse Auscultationes " of

.Vristotle shows, though its import has often been

misunderstood, that the Greek philosopher had

1 A Remarlvable Americ
of n^ease. Address drii

I.innean Society, nt the ar

1 Worl< upon Evolution nnd the Oerin Theory
re I hy Pr..f. Frt B. Pout on, President of the

versary meeting of the society on May 24, 1913.
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before his mind the doctrine of natural selection.

1 he medieval schoolmen were t))' no means
wedded to the theory of special creation, and in

tile eighteenth and early nineteenth centuries the

transformist view was freely canvassed, without,

however, makinjf much way among scientific

thinkers. The "Historical Introduction " prefixed

to the later editions of the "Origin of Species"
ijixes an account of several anticipations, more or

less exact, of the Darwinian theory.

But the present treatise goes far beyond most,
if \M)\ ail, previous attempts at solving the problem
of evolution. The clear grasp shown by the

author of the Darwinian principles of the strugg'le

for life, and orig'in of fresh species by the preserva-

tion of those forms best adapted for their en\ iron-

meiit, his advocacy of the persistence of germinal
characters, and the very terminology that he uses,

might well suggest a doubt as to whether the

pamphlet is really what it professes to be, or

whether it is not, in fact, a cleverly devised fabrica-

tion with a falsified date. We find, for example,
such expressions as the following :

—
" Life owes

its faint beginning to primal germs . . . per-

vading' the entire terrestrial atmosphere; and,
perhaps, the entity of the Cosmos"; "everywhere
aljout us we see wagged the pitiless battle for

life . . . the useless perish, the useful live and
improve "

;
" Man and the Ape are co-descended

from some primary type"; "The life germ resi-

dent in Man transmitted to his descendants g'oes

on existing' indelinitely." Here are anticipations,

iiot only of Darwin, but also of .Vrrhenius, Galton

and \Veismann. Xot less surprising^ are his

enunciation of the germ-theory of disease, his

experiments on the cultivation of streptococci

from a sore throat, with the use as a germ-filter

of cotton wool sterilised by heat, his suggestion of

the action of phagocytes, and his recommendation
of metal gauze protective frames for doors and
windows in order to ward off infection carried

by insects.

The question of the genuineness and authenticity

of the pamphlet is carefully discussed by Prof.

Poulton. The evidence on the point is perhaps
not absolutely conclusive ; but it may fairly be

-~:iid that after weighing the interesting informa-

tion brought together by Prof. Poulton respect-

ing the book and its author, few will doubt that

Mr. Sleeper's work was reall)' printed and pub-

lished at the time stated, and that it contains one

of the most remarkable anticipations of modern
views and forms of expression respecting evolu-

tion and the germ-theory of disease that have yet

conie to light. F. k. D.

-////•: RECENT I'OLCANIC ERUPTIONS IN
JAPAN.

ALTHOUGH the resulting destruction of life

and property has happily been far less than

was indicated by the early accounts, yet there

(ail be no doubt that a volcanic outburst of great

magnitude has taken place in Japan. The vulcan-

ologists of Tokyo have for .some time past
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noticed indications of unrest in the v ast crater of
Asarna, in central Japan, but it is on the fissure

of Satsuma, at the extrerne south of the archi-

pelago, that the recent disasters have occurred.
Of the four great volcanoes on this fissure the
most northern, Kirishima (5538 ft. highj, burst
into eruption some weeks ago, and the outburst
became paroxysmal simultaneously with that of
Sakurajami. Sakurajami is an island mountain
in the Gulf of Kagoshima, rising to the height of

3743 ft., with three apparently extinct craters

eight miles distant from the town of Kagoshima.
The only indications of volcanic activ it)' up to the
time of the recent outburst were some hot springs
and a few steam jets appearing on the southern
crater after heavy snow or rain. The island and
adjoining portion of Kiusiu have long been famous
for their fertility.

There may be some truth in the tradition that

the volcano of Sakurajami was formed by a great

eruption in 796 .\.d., and it is asserted that no
considerable outburst took place from it between
that date and 1779, when an eruption accompanied
by a great seismic sea-vvav e covered the five miles

of water between the island and Kagoshima, so

that people could walk across it. The general

rule that a quiescence of long duration is followed

in volcanoes by an eruption of exceptional violence

is illustrated in this case, for the dormancy of the

volcano after the outburst of 1779 has lasted 133

years.

Warning of impending disaster was given on

January 10 by loud rumblings and earthquake

shocks, and these increased in frequency and

violence, so that on the following day they were

noted as taking place at intervals of three to five

minutes. On the morning of January 11 a rent

was seen to be formed about one-third up the

mountain side, a column of steam and dust being

thrown up to the height of 1,000 ft., and this was
followed by the appearance of three other fissures.

In spile of assertions to the contrary, it is doubt-

ful if lava flowed from either of these rents. Forty

minutes later, eruption took place from one of the

summit craters, a column rising to the estimated

height of 2700 ft.

This outburst was accompanied b) an earth-

quake felt over the whole island of Kiusiu, and a

seismic wave on the .sea, while volcanic dust fell

on Kagoshima, where it accumulated to depths

variously estimated from 2 to 15 ft. ;
the dust

reached Nagasaki, 100 miles away, on January

1 ^, and Tokyo and Yokohama, 600 miles off, on

January 14. On this last date it is said that " the

west side of the volcano blew out," and this was
accompanied by another earthquake and seismic

sea-wave. Whether this last occurrence indicates

the formation of a larger fissure or a great new
crater is not clear, and, although decline of the

volcanic action is reported, it may be doubtful if

the eruptions are yet really at an end.

(Telegrams from Japan, since the above was
written, indicate that doubt as to the cessation of

the eruptions was justified.)
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NOTES.
Upon inquiry made shortly befor<' j^oing lo press

vesterdav we learned with regret that Sir David Gill

was not quite so well ; his condition is still a cause

of anxiety.

We record with regret the death on Wednesday

morning, January 21, in his ninety-fourth year, of

Lord Strathcona, High Commissioner in London for

the Dominion of Canada, and Chancellor of McGill

L'niversity, Montreal, and the LIniversity of Aberdeen.

The Imperial Academy of Sciences of St. Peters-

burg has elected Sir Edward Thorpe as a correspond-

ing member.

Mk. (1. W. Hess lias been appointed to succeed the

late Mr. C. Leslie Reynolds, as superintendent of the

National Botanic Garden, Washington.

Mk. J. I. Ckmg has been transferred from the

directorship of the meteorological section of (he

Egyptian Survey Department to the controllership of

the Department of Statistics, and has been succeeded

at the survey by Mr. H. E. Hurst.

Mu. W. D. >L\RKS, formerly Whitney ])rofissor of

dynamic engineering at the University of Penn-

sylvania, has died at the age of sixty-four. He had

been consulting engineer to several of the leading

American cities, and was the author of a large number

of scientific reports and papers.

The death is reported, in his sixty-eighth vear, of

Dr. S. C. Chandler, of Wellesley, Mass. From 1X04

to 1870 he served on the l!.S. Coast Survey. He then

spent fifteen years as a life insurance actuary. In

1896 he became editor of The Axtrouoiiiical journal,

In recognition of his researches, Dr. Chandler had re-

ceived the Watson gold medal, and the gold medal of

the Royal Astronomical Society.

Mr. a. H. Cole, a well-known American writer and

lecturer on biological subjects, has died at t'hicago at

the age of fifty-seven. He had been connected suc-

cessively with the Peddie Institute, Colgate Univer-

sity, the University of Chicago, and the Chicago

Teachers' College. He developed a method of demon-

strating the movement of sap in the leaves of plants,

and also a plan of teaching biology from living plants

and animals with a projection microscope. He also

made important contributions to the production of

aniEsthesia in animals used in zoological laboratories.

Recent .\merican obituary includes the name of

Prof. Winslow Upton, for nearly thirty years head of

the department of astronomy at Brown University,

Providence, R.I., and director of the Ladd Ob.serva-

torv since its erection in 1891. He was born in 1853,

and held various posts in connection with the U.S.

Lake Survey, the U.S. Naval Observatory, and the

U.S. Signal Service, before receiving his academic

appointment. He had taken part in several important

eclipse expeditions, and in 1896-7 was absent on leave

from Brown University for work at the southern

station of Harvard University at .\requipa, Peru.

The City of .London Entomological and Natural

History Society and the North I^ondon Natural History

NO. 2308, VOL. 92]

Society have been amalgamated to form the London

Natural History Society. Meetings of the new society

are held at Hall 20, Salisbury H«use, Finsbury Circus,

London, on the first and third Tuesdays of the month.

The new society starts its career with 190 members
and sixtv associates, and it has branches at Chingford

and Woodford. Mr. L. B. Prout is president, and

Mr. T. R. Brooke, 12 Warren Road, Chingford, with

Mr. J. Ross, 18 Queen's Grove Road, Chingford, ai<-

joint secretaries.

TiiK lale Capt. .Scott's original journals written

during his expedition to the south pole, have been

placed on view in the manuscript department of the

British Museum. The journals are to be exhibited to

the public for an indefinite period, and it is to be

hoped thev ma\' remain permanently in the British

Museum. The records are contained in nine large

notebooks, in which are the entries, written in ink,

made on Ixiard the Terra Aoi'ii and after the party

had landed at its headquarters; and six smaller books,

of which three were used for the earlier sledging

journevs, and three were taken to the pole.

TiiK views of Mr. R. Mond on the desirabilitv of

feeding infants on raw milk and the little danger of

tuberculous infection therefrom, referred to in N.iTURE,

January 8, p. 5,^7, have, according to The Times.

aroused considerable interest. Mr. Charles Bathurst,

M.P., speaking at a meeting of the Gloucestershire

Farmers' Union, expres.sed his concurrence with the

views of .Mr. Mono, and submitted that the Royal

Commission on Tuljerculosis in its final report had

gone far beyond its own experiments in assuming

that human and bovine tuberculosis are intercom-

municable. Sir James Barr and Dr. Latham, on the

other hand, consider that there is a real danger of

contracting tuberculosis from raw milk.

.\ i.KAC.iK, entitled the ' I.ega Nazionak' per la Prote-

zione dei .Monumenti Naturali," has recently been

formed in Italy for the protection of the fauna and

llora of the country, and of such geological and geo-

graphical features as are of scientific and aesthetic

interest. The existence of these objects of natural

beauty anil interest is now threatened from various

sides, .ind to so great an extent that concerted action

is necessary for their preservation. The headquarters

of the league are in Rome, Prof. R. Pirotta, the

director of the Royal Botanical Institute of Rome,
being president of the organising committee. The
association hopes to accomplish its object by the assist-

ance of (i) an active propaganda, including publica-

tions, conferences, excursions, &c. ; (2) legislative

enactments for the safeguarding of natural objects ol

interest; (3) the establishment of reserves and national

parks. The executive council includes a zoologist, a

botanist, a geologist, a geographer, and an agricul

turist.

TiiK ])rol)abililv that another .\ntarctic e.xpedition

will be in the field at the same tiine and in the sam.'

quarter as Sir Ernest Shacl-cleton's appears to afford

reason for nothing but satisfaction, as the objects ol

the two are not tiiutuallv exclusive. Dr. Felix Konig

intends to lead an .\ustrian expedition from Buenos
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Aires in the middle of this year. His base will be in

I lie Weddell Sea, and he has planned sledfjinfi expedi-

tions for three parties. in different directions for the

ixpioration of the adjacent parts of tlie Antarctic

continent, followed by an adv-ance to the pole. His

scheme, e.Kcept in so far as it does not include a

journey across the continent, as Shackleton 's does,

I'irtainly resembles the latter closely, but it can scarcely

bi- supposed that there is not room for both. Dr.

Konijj's expedition will carry a wireless telefjraphic

installation, and leave another in South Georgia. With
his experience in the recent German expedition, and
I 111- advice of Count Wilczek and Capl. .\mundsen, Dr.

Kiinis: is well fitted for success, and between Sir

Ernest Shackleton 's work and his the great physio-

i^raphical problem of the relationship between the

caslern and western parts of the .\nlarctic land-area

should in two or three yea-s be on the way toward
solution.

TiiK collection of the late I^r. hVanklin Parsons,
formerly of the Local Government Board Medical .Ser-

\ice, lias been left to the Croydon Museum, and con-

sists of many thousands of geological, zoological, and
botanical specimens. Unfortunately, the Corporation
of Croydon has not at present seen its way to accept
the valuable bequest. .\ propo.sal of the Roads Com-
mittee, which has the care of the park in which the
(Grange Wood Museum is situated, that the gift should
be declined, was referred back, so that the collection

mis;ht be examined by experts before a final decision
is arrived at. .\ j;reat deal of the collection is of

considerable local interest. Some e.xpense would be
incurred for arranginjj and housing the collection, and
there is a growing feeling that the oversight of the
museum should now be transferred to the Libraries
Committee, with a rejfular annual grant for its up-
keep. The specimens now bequeathed are for the
most part in good condition, and accurately labelled,

and would be acceptable to any local museum. It is

jiroposed by experts who are now examining,' the
collection that the duplicates .should be distributed

amongst the schools in the boroufjh, and no doubt
in any case these will be greatly enriched by the
Inquest. An opportunity is now afforded of putting
ill'- Croj-don Museum on a sound basis as regards
upkeep .-md development.

Tmk question of the systematic teaching of the prin-
ciples of anthropology raised, not for the first time,
by Sir R. Temple, at the Birmingham mcetinj,' of the
Briti.sh Association, has now reached a practical stajje.

The proposal, supported by distinj^uished adminis-
irators in India and the Colonies, finds further justifi-

(.11 ion in the recent report of the Commission on
I niversity Education in London, which states that
" it is almost as important that officials, and others
intending to spend their lives in the East or in parts
ol the Empire inhabited by non-European races, should
have a knowledge of their racial characteristics as
that they should be acquainted with their speech, and
we believe that the Colonial Office shares this view."
The scheme now prepared by a committee provides for
the collaboration of the Royal .\nthropologicaI Insti-
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tute, the British .Vssocialion, the universities, the
Foreign, India, and Colonial Offices, and the Civil

Service Commissioners, in supporting existing schools

of anthropology, establishing them where they do not

exist, and providing laboratories, libraries, and
museums. In support of these proposals a meeting
is announced to be held at Drapers' Hall, on Thursdav.
February 19, w'ith the Earl of Sclborne in the chair,

when a deputation will be appointed to lay the pro-

posals before the Prime Minister. The matter has
been more than once brought before the .Ministry, but
never with such well-organised support; and it will

be little short of a scandal if these representations fail

to secure the adequate settlement of a question of
great public importance.

.\ ROUTE by which it is possible to penetrate to the
bottom of the Vesuvian crater, more than 1200 ft.

below its rim, was discovered some time ago bv Prof.

.\lessandro Malladra, and has already been utilised

for the purpose of obtaining a kinematograph film,

Mr. F. Burlingham, an .\merican operator—who had
already shown his skill and boldness by getting a
pictorial record of an ascent of the Matterhorn

—

accompanied by two of the "crystal-hunters" of Vesu-
vius, acting as porters, accomplished the difficult

feat without misadventure either from stone
avalanches or poisonous gases, and the results of the
undertaking are now being exhibited in London.
Although these results are more important from a
spectacular than from a scientific point of view, yet
there can be little doubt that Mr. Burlingham, by
proving that not only can a descent be safely made,
but that heavy apparatus may be conveyed to the
crater-floor, has paved the way for scientific work, in

which temperature observations, the collection of
gases for analysis, and similar investigations may be
carried out. In The Times of January 13 Mr. Burl-
ingham has given, under the title, " Inside Vesuvius :

Lessons from a Descent of the Crater," a very clear
and modest account of his remarkable feat. He be-
lieves that his observations indicate that a new-
eruption of Vesuvius is more imminent than the
officials at the observatory anticipate, but he at the
same time admits that the formation of a lateral vent
and flow of lava on the flanks of the mountain rnay
falsify his predictions on the subject. The kinemato-
graph has already proved its usefulness in manv lines
of scientific research, and may in the future render
valuable aid in vulcanological studies.

Dr. E. T. Wilson, president of the Cheltenham
Natural History Society, has published a useful paper
on the longr-barrow men of the Cotswolds. He gives
a good summary of the excavations of a large series
of barrows, describing their construction, and the
furniture of the interments. The history of their
builders, he remarks, "teems with contradictions and
puzzles which will require for their solution the addi-
tional evidence to be obtained by the opening up of
unexplored barrows in Gloucestershire and Wilts."
But as much valuable material has already been lost
by careless investigations, it may be hoped that future
excavation will be deferred until it can be systematic-
ally undertaken by qualified experts.
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To the June issue of the Bull. Ac. Sci. Cracovic for

1913, pp. 335-412, Mr. Jan Nowak contributes the

third part of his illustrated memoir on the ammonites

and other cephalopods of the Upper Tertiary of

Poland, with descriptions of several new species.

.\ccoRDiNG to the Zoological Society Bulletin (New
York) for November, the longest, although by no

means the heaviest, lobster on record was received at

the New York Aquarium in September. It measured

38 in. in length, and weighed 21 lb.; in 1887 the

aquarium received a specimen ineasuring 24 in. in

length, and weighing 34 lb., this, so far as known,

being the record for weight.

The affinity between the Tertiary mammalian faunas

of eastern Europe and North America indicated by

the occurrence of Titanotherium in the former area

is strengthened, if the generic determination be cor-

rect, by Mr. Niczabitowski's reference (Bull. Ac. Sci.

Cracovie, 1913, pp. 223-25), of an imperfect rhino-

ceros skull from the Pliocene of Odessa to the North

.\merican Tertiary genus, Teleoceras, under the name
of T. posticus. Although the upper teeth present

considerable resemblance to those of Aceratherium

schlosseri from Samos and A. hlanfordi of Baluchis-

tan, they are stated to come still closer to those of the

.American genus.

The exchange of plants between botanical gardens

in various parts of the world is well known to have

a considerable influence upon the geographical distri-

bution of invertebrate animals. .V classical example

of this is the occurrence, first made known in 1880,

of the fresh-water medusa, Limiwcodium sowerhyi, in

the Victoria rcgia tanks of the Royal Botanical Society

in Regent's Park. In 1892 a remarkable fresh-water

Oligochaete was discovered by Beddard in the same
situation, and named by him Braiichiura sowcrbyi,

one of its most interesting features being the posses-

sion of branchial appendages on the hinder part of

the body. Otherwise the worm closely resembles the

common European Tubifex. Branchiura has since

been found in India; which is now believed to be its

native habitat. It has also appeared in several places

in Europe, and in a recently published memoir (Zeii-

schrift fiir i(.nssenschaflliche Zoologic, Bd. cvii.,

p. 199) Friedrich Kcnd makes some contributions to

our knowledge of the anatomy of this remarkable

worm, and summarises our knowledge of its distri-

bution. It occurs in large numbers in the Victoria

Regia house at Gottingen, and has been found in

similar situations at Hamburg, Frankfurt a.M. and
Dublin, while in the mild climate of Tournon, in the

south of France, it has naturalised itself in the Rhone.

Such facts as these clearly demonstrate the necessity

of a thorough investigation of the terrestrial inverte-

brate fauna of the earth before the problems of geo-

graphical distribution have become more seriously com-

plicated by human agency.

J. VAN Baren, in a paper published, with a German
summary, by E. J. Brill, of Leyden, emphasises the

existence of an older and a younger series of dunes,

separated by a peat layer, on (he northern part of the

coast of Holland, .and attributes the break between
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them to an elevation of the land. Subsidence in the

Christian era has given us the outlying islands and

the straight west coast of the country, on which

marine denudation is at work.

The Canadian Department of Mines has issued the

first Bulletin of the Victoria Memorial Museum in

Ottawa, an institution which, in its new and' handsome
building, was obviously fated to have a journal of its

own. Palaeontology is naturally prominent, since the

museum is under the care of the Geological Survey;

but it may be hoped that this connection will lead to

the establishment of a natural history survey for the

Dominion, based on the explorations which are due to

the energetic geological branch.

Dr. G. Linck's Fortschritte dcr Miiicralogie Kris-

tallographic, uud Petrographic, which is the organ

of the German Mineralogical Society, continues to

justify its existence by the publication of authoritative

essays on the progress of the sciences concerned. In

vol. iii. for 1913 (price 10 marks) R. Marc discus.scs

the mineralogical significance of the chemistry

of colloids, and F. Rinne has an important paper, with

a bibliography, on the decomposition of zeolites.

Mr. S. FujiWHARA has recently published an im-

portant memoir on the abnormal propagation of

sound-waves in the atmosphere (Bull, of the Centr.

Meteor. Obs. of Japan, vol. ii., pp. 1-143). The
observations on which his work is based are chiefly

those of the sound-waves due to the eruptions of

.\sama (Central Japan) from 1909 to 1912 (see X.atlrk,

vol. Ixxxix., pp. 487-8). The principal facts to be

explained are the great extension of the region of

audibility in a special direction, as a rule easterly,

from the source of sound, the division of the sound-

area into two parts, with ain intervening silent region,

and the repetition of the sounds with intervals of a

few seconds in certain districts. Mr. Fujiwhara's

investigation, which is mainly mathematical, leads

him to the conclusion that variations of the wind-

velocity are chiefly responsible for the anomalous pro-

pagation of the sound-waves. He .shows that, when
the eruptions occur under normal weather conditions,

with the velocity of the wind increasing with the

height above the ground, then the anti-trade winds
and monsoons would assist the easterly propagation

of the sound-waves, and there would be no silent

regions and no repetition of the sound. But if, as

one example, the velocity of the wind should increase

with the height up to a certain altitude and then

decrease, a silent region should exist within certain

limits, and the sound should be heard twice or thrice

in others owing to the sound-rays following different

paths from the source to the multiple-sound area.

In Science Progress for January Sir Oliver Lodge's
presidential address to the British .Association is dis-

cussed from two points of view by Dr. F. C. S
.Schiller ("The Logic of Science"), and by Mr. H. S.

.Shelton ("The Philosophy of Science"). Dr. F. W.
Mott's third Chadwick lecture on the influence of

nutrition and of education in mental development

occupies some twenty pages, and Prof. Priestley pub-

lishes n second instalment of his article on cnzvnies
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as syntlK-lic agents. Oni- of the most interesting

ifeneral articles is that contributed by Dr. E. Halford

Ross on recent advances in our knowledge of syphilis,

in which an account is given of the results obtained

in the course of the McFadden researches at the

Lister Institute; the complete cycle of development

of the sexual and asexual elements of the I.ympho-

cvldzoon pallidum , which is held to be responsible for

the disease, is described and illustrated. One of the

most important results established is the occurrence

in nature of syphilis in the rabbit and other lower

animals.

l"oK some years past the British Fire Prevention

Committee has been directing attention to the question

of the danger of celluloid, more particularly in con-

nection with the kinematograph film trade. .V special

report, having the title, -Celluloid Dangers with

Some Suggestions," has been compiled on behalf of

the committee, and was recently laid before the Cellu-

loid Committee of the Home Office, which has

adopted manv of its suggestions. The report is, how-

ever, largely intended for the guidance of local autho-

rities, with the view of showing what appears to be

lechnicallv possible, so that the authornieS may be

assisted in their administration and guided in intro-

duci[ig bvlaws to minimise the dangers. The report,

which is illustrated and supplemented with tables, is

divided into two parts; the first deals with the dangers

of celluloid, including films, the various uses to which

celluloid is put, and the large number of fires in which

it has been a feature; the second part deals with the

methods of extinguishing celluloid fires, and suggests

possible safeguards. The report is obtainable from the

committee's otiicos, 8 Waterloo Place, Pall Mall, S.W.

Ox several previous occasions attention has been

directed in these columns to the Bulletin of the Cal-

cutta Mathematical Society, not so much on account

of the original papers published in it as because it

contains notes, reviews, and short notices of a mis-

cellaneous and personal character attempting to

chronicle the main events which are passing in the

mathematical world. We have now received vol. i..

No. 4, Januarjf, 1913 the date of receipt at the offices

of N.vriKE being November 8, igij. It possesses all

these excellent features in a similar degree to its pre-

decessors, but it will be found that all the " Notes and
News " refer to the year 1909. Information of a

somewhat similar kind is published regularly in the

Bulletin of the American Mathematical Society, but

here, however, the activity and energy of .\merican

and German mathematicians quite throws British in-

terests into the shade. Neither the Proceedings of

the London Mathematical Society nor the Mathe-
matical Gazelle attempts anything of this kind, both

being published in the interests of writers rather than

of readers. It is surely desirable that some further

attempt should be made to keep both the mathe-

maticians and the non-mathematicians of Greater

Britain posted up in the events that are taking place

in the mathematical world.

We have received a copv of a paper on an electrical

measuring machine read before the Institution of

Mechanical Engineers in April last, by Dr. P. E.
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Shaw. The machine is intended for the accurate

nieasureinent of length gauges with plane or spherical

ends, and makes use of the principle of electrical

touch, that is, contact with the end surfaces is deter-

mined when a telephone circuit is completed thereby.

End gauges may be compared with line standards,

and comparative readings can be relied on to 1/10,000

of a millimetre. With a measuring machine of this

high order of accuracy it is possible to show that

some of the end gauges at present in use in engineer-

ing practice have errors amounting to 15/10,000 of a

iTiillimetre. It appears that the gauges turned out by

Johansson, of Sweden, and by some of the American

machinists are so accurate as to demand the best

available measuring appliances to detect their errors.

The machine has been installed at the National

Physical Laboratory.

The December issue of the Journal of the Franklin

Institute contains, among other articles, a paper by

Mr. F. W. Peek, jun., dealing with the "dielectric

circuit " from the view-point of high-voltage engineer-

ing. Mr. Peek devotes most space to transmission

lines, and points out that air is the principal insula-

tion, the line insulation being used for mechanical

support. The dielectric circuit was not until recently

understood, but it is now known that breakdown of

insulation occurs when this is too much stressed, i.e.

when the dielectric flux is too dense. Gaseous and

liquid insulators, broadly speaking, behave in the same

manner. It has been observed that the surface flux

density, or the gradient at which visual corona starts

or breakdown occurs, is higher for small conductors

than for large ones—that is, air round small con-

ductors has an apparently greater strength than

around large ones. Investigation, however, has

shown that the following explanation is probably cor-

rect. The strength of the air is constant, and is equal

to 30 kilovolts per cm., but energy is necessary to

start rupture. Therefore rupture cannot start at the

surface, but only after the surface gradient has been

increased sufficiently to store the rupturing energy

between the conductor surface and a distance of

0-301 Vr cm. away in air, where r is the radius of the

conductor. The author deals with the grading of

cables, the methods of breakdown in solid insulators,

&c., and shows how, by the production of water

vapour, the needle gap method of measuring voltages

mav give readings anything up to 30 per cent, too

high when voltages are being measured. The use of

spheres is recommended.

The Journal of the Royal Society of .\rts for De-

cember 5, 1913, contains a paper on perfumery, read

before the society by Mr. J. C. L'mney. The con-

tribution consists largely of an account of the natural

odoriferous oils and the various synthetic products

used in perfumes. It is pointed out that whilst Rim-

mel in i860 classified the essential oils chiefly accord-

ing to their source—animal, floral, herbal, and so on

—

a classification based upon the main chemical con-

stituents of the oils could now be adopted. Thus the

geranium oils, citronella oil, and otto of rose, all

containing the alcohol geraniol, are distinguished as

the geraniol group ; the linalol group includes lavender,

neroli, and bergamot oils; and the eugenol group con-
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tains llie oils of dove, pimento, and bay. Mention is

made of the fact that there is a systematic manufac-

ture of bodies desifjned solely for the purpose of

adulterating perfumes ; the adulterants include fjly-

ceryl acetates, ethyl citrate, laurate, succinate, and

phthalate, and methyl phlhalate. Some stress is laid

on the bactericidal properties possessed by certain of

the essential oils; for example, origanum oil, the most

effective of those referred to, is stated to have a

'carbolic acid coeflRcient " of 2576, attributabli' to the

high proportion of carvacrol it contains. Other

examples of such coefiicients are given, ranging down
to 494 for lavender oil and 10 for oil of cade. It is

stated that the protective power of lemongrass in

keeping off the tsetse-fly has led to the cultivation of

the plant and the distillation of lemongrass oil in

Uganda.

Wmi reference to Dr. Rosenhain's letter in \.\hi;k

of January 8, upon a new method of etching steels.

Dr. C H. Desch directs attention to papers bv Prof. F.

Giolitti {Gazz. chctn. /(aZ., iqo6, vol. xxxvi., ii., p. 142;

iqo8, vol. xxxviii., ii., ]). 352) upon the use of the

electro-chemical deposition of copper in the etching of

bronzes. Prof. Giolitti's work does not, however,

anticipate the use of the new reagent for steel de-

scribed by Dr. Rosenhain, and particularly for the

study of phosphorus distribution, although it seems
probable that the banded structure of phosphorilic

steel is a direct consequence of core formation during
the first solidification of the steel.

A P.VPER dealing with commercial tests of internal-

coinbustion engines was read at the Institution of

.Mechanical Engineers on Friday last, January 16,

by Mr. W. A. Tookey. In such tests, it is usually

not possible to obtain measurements other than the

gas consumed or liquid fuel used, indicator diagrams,
bore and stroke of the cylinder, and the valve settings.

From this information, advice has to be tendered re-

garding possible improvements in the engine, and
Mr. Tookey advocates the use of a factor obtained by
dividing the mean pressure, as shown bv the indicator

diagram, by the mixture strength. The mixture
strength is defined as the calorific value, m British

thermal units, of one cubic foot of stuff in the effec-

tive cylinder volume, and may be calculated with good
approximation from the cylinder dimensions and the

information to be obtained from ordinary and light-

spring indicator diagrams. The author uses the index

1-3 for the compression curve, and has found his factor

to be of great service in dealing with more than 700
gas engines which he has tested during the last few
years on behalf of London gas companies.

The Moriiiiif; Post has published an exhaustive list

of congresses of learned societies and other bodies to

be held duUng the present year, and some which h;ive

been announced for future years. The list is arranged
conveniently on a large card for hanging on the wall,

and should prove very valu.-ible as a source of reference

to forthcoming events.

Messrs. J. ani5 .\. Ciiuk(I1ill write to ])oint out
that the price of "Who's \N'ho in Science," which was
briefly noticed in last week's N.mirf. (p. 553), was
incorrectly given as 2s., whereas it is lo.v. net.
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OUR ASTRONOMICAL COLUMN.
Spf.ctka of .Stars near the North Pole.—In the

Harvard College Observatory Circular, No. iSo, we
are informed that in the preparation of the revised

Harvard Catalogue Miss Cannon has now classified

the spectra of 110,000 stars covering more than one-
half of the sky. .\s Prof. E. C. Pickering has re-

ceived numerous requests for the spectra of stars near
the pole the present circular contains a special list,

prepared by Miss Cannon, of stars within 10° of it.

.\11 stars are included which have a magnitude in the

Durchmusterung of 8-3 or brighter, and the t;ible

consists of three coluinns giving the number in the
Durchmusterung, the photometric or Durchmusterung
magnitude, and ihe type of spectrum. The number of

stars included in this list is 825.

ChA.SGE in Ll'NAR CR.Vr.ER ElMMART.—Prof. W. H.
Pickering, writing from the Harvard Astronomical
Station at Mandeville, in Jamaica, records, in a recent

number of the Aslroitoiuisclic Sacltrichteu, No. 4704,
a change in the lunar crater Eimmart which has
lately taken place. The change in appearance, he
states, is so noticeable that he considers it desirable

to direct the attention of astronomers, and especially

of selenographers, to it at once, as it is the most
marked non-periodic change that he has ever observed.

The crater lies on the north-western border of tlVe

Mare Crisium in long. 295°, lat. +24°, and is about
twenty-five miles in diameter. The general nature of

the change is shown in the two illustrations which
accompany his communication. W'hile formerly, at

each lunation, the crater apparently gradually filled

up and overflowed with a white material, the source

of which was at a point at the foot of Ihe northern
interior slope, this change no longer occurs. The last

regular eruption observed, if, as Prof. Pickering
states, it is consider<'d proper to use this term, occurred

in Januarv of last year. Observations in Febru.Mry

and March of last year indicated a reduction in

activity, while in .\pril and Mav of the same year the

activity was scarcely noticeable. The point Prof.

Pickering desires to be settled is this :—When the

moon is just past first quarter, Eimmart was distinctly

brighter than any area of similar size between it and
the limb. This is not the case at present, and the

question is. Will this condition ever occur again?
Details of his observations are given in his

paper, and he indicates other differences in appear-
ance of this crater, in addition to that above men-
tioned.

The Madrid OiisEUX.vroRV .\nnual for 1914.—The
first portion of this .innual is continued on the same
lines as in previous issues, and consists of the different

forms of calendars, ephemerides of the members of the

solar system, and useful astronomical tables and the

explanations of them. These occupy about 200 pages.

Then follows a series of sections relative to other astro-

nomical matters. The first is devoted to practical

rules for the installation of an equatorial and tlie

study of the correction of the objective. .\n account
is next given of the proceedings of the International

Solar Union meetings at Ben". The observations of
.solar prominenc?s made during the years 1907-12 are

next studied and described in some detail, succeeded
by the observations of spots, prominences, flocculi, and
radiation made for the first two phenomena during
the year 1912, and for the last two for the twelve
months ending .September and August, 1913, respec-

tively. These take up about another 200 pages. The
last portion is devoted to the meteorological observa-

tions made during the vear 1912, with an annual
summary, .'uid occupit's ;ibout 130 pages.
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\[EMORIAL TABLET TO LORD LISTER.

A TABLET in memorv of the latp Lord Lister was
unveiled by Lord Ra\-1eigh at Kintr's College,

l.c.nclon, on January 14. The unveilinj^ was preceded

li\ .111 impressive ceremony in the chapel, among those

present being Dr. Herrinfjham (X'ice-Chancellor of

ihe L'niversitv), Sir Rickman (iodlee (president of the

Ivoyal College of Surtreons), Sir William Crookes

'president of the Roxaj Society), Sir Henry Miers

I principal of the fniversily). Dr. Caldecott (Dean of

King's CoIIegel, Sir St. ("lair Thomson, Prof. Halli-

burton, Prof. J. M. Thomson, Sir David Ferrier, Sir

lohn Rose Bradford, and Mr. and Mrs. J. J. Lister.

Lord Rayleigh expressed his pleasure at thus being

able to pay a small tribute to the memory of Lister,

under whom he had !>( tn jirivileged to serve for a time

al the Roval Society. It is now a commonplace that

h\ his advances in surgery he had .saved more lives

ih.in N.apoleon liad destroyed. Lister, in .addition to

I'i- extreme modesty, was always ready to acknow-
leclge obligations, aiid di-lighted his French colleagues

li\ his generous insislenci- that his work w:is a

nalur.il development of ih.il of Pasteur.

Lord Ra\]<Mgh was followed by the \"ice-Chancellor

of llie L"ni\ersity, Dr. Herringham, who pointed out

tliat Lord Lister, at the invitation of King's College

Hospital, gave up the chair he held at Edinburgh.
Dr. Herringham expressed the wish that .such trans-

lations were more common, for they conferred honour
not only on those translated, but also on the institu-

tions from which thev em.mated.
Sir Henry Miers, Prof. Halliburton, and Dr. Calde-

cott also spoke briefly.

The tablet, which has been erected in the corridor

lutside the chapel, bears the inscri])tion :

—

" In affectionate and respectful memory of Joseph,
B.uon Lister, F.R.S., 0..\L, Professor of Clinical

Surgery in King's College from 1877-1892, and for

many years consulting surgeon to the King's College
Hospital, Member of the Council and Life Governor
of the College, this tablet is erected. His name will

be handed down to posterity as the founder of anti-

septic surgery, one of the greatest discoveries in

liistorv and a source of inestimable benefit to

iii.inkind."

THE "DA] OX'' MICRO-TELESCOPE.
MESSRS. DAVIDSON AND CO. have recently

produced a "micro-telescope," an instrument
ivhich is essentially a microscope of ordinary con-

>truction carrying a short focus telescope objective

and tube below the stage. It may here be remarked
that the ordinary terrestrial telescope with erecting
eyepiece is nothing more than an object-glass, and a
micro.scope, for an erecting eyepiece is nothing more
than a microscope of low power. This is at times of

great use in the workshop or laboratory, where a low-
power reading microscope may be wanted in a hurry,
but it is not everyone who remembers that a pocket
telescope contains within itself this instrument also.

While, therefore, the micro-telescope and the

ordinary telescope with erecting eyepiece have the

same sequence and function of lenses, and each gives

;m erect image, yet in proportions and practically

the micro-telescope is a very different thing,

rhe triple objective in the micro-telescope, though of

only 5i in. focal length, instead of the usual 8 or q in.,

successfully withstood the following severe test. At
a distance of a rod, pole, or perch and a half, and a
vard and a quarter (which works out as 342 in.), a
Bellows French Dictionary could be read perfectly

and with a J in. microscope objective a circle of
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3g in. in diameter could be seen at once all in

focus and with no sign of colour. As a
more severe test a number of groups of artificial

double stars, made by small needle-holes in tin

foil, of which the closest group were all separated by
r/ioo in. centre to centre, were set up at the same
distance, and all were clearly double stars as seen in

the micro-telescope, clear, sharp, and without colour,

but with the first ditTraction ring clearly showing.
These stars subtended centre to centre an angle of

almost exactly 6" of arc, and as the needle-holes were
not geometrical points, this test shows that the object-

glass was up to the optical limit imposed by the size

of the wave-length of light.

Some cnmibs were then placed on the floor at a
distance of four yards, and strongly illuminated, and
the microscope with a 1 in. object-glass focussed

on the crumbs. Presently soine mice came
out, and made themselves at home with the

crumbs. The mice could be examined at this dis-

tance without their being aware of it so well that

individual hairs were easily visible and about half a

mouse was in the field of view. In point of size it

appeared about the same as a beaver within a foot or

two. The magnifying power was measured and found
to be 42.

A plane mirror silvered on the front face is provided

to be clipped on in front of the telescope objective, so

that objects may be examined without tilling the

micro-telescope to an inconvenient angle. This lias

the two motions necessary to bring an object into the

field of view. The double-star test showed that the

mirror interfered slightly with the perfection of the

image, but not to such an extent as to be noticeable

except with so severe a test. A more serious difliculty,

however, is that of finding an object when seen in this

way. It would be easy enough with the moon, for

instance, and perhaps with a bright planet like \'enus

or Jupiter, but it would probably require some jjractice

to find such a star as Cygni.
.\ further attachment is provided by means of

which the microscope tube is replaced by a camera
so that either microscope photographs may be obt.ained

if the telescope element is replaced by a substage
illuminator, or if the telescope fitting is in its place

the combination enables telephotographs to be taken ;

soine of these submitted by the makers show that in

this domain also excellent results are possible.

.Vltogether the new instrument is one with many
possibilities, and it will appeal to people with widely
different interests. C. V. Boys.

.1 NE]\' INCANDESCENT ELECTRIC
LAMP.

ANEW incandescent electric lamp with an
efficiency of about 05 watt per candle-power has

just been placed on the market by several of the

leading manufacturers in this country. It is only a
few years since the tungsten filament lamp, with an
efficiency of between i and I5 watts per candle-power
appeared, to displace the carbon filament lamp the
efficiency of which was between 3 and 4 watts per
candle-power. In the case of the "half-watt" lamp,
however, there is no change in the material of the
filament. This is still tungsten.

Hitherto the tungsten lamp has been run «t a tem-
perature of about 2100° C, for although this is

roughly 800° C. below the melting point of the metal,

an effort to obtain a higher efficiency by employing
a higher working temperature produced a deposit of

metallic tungsten on the bulb, .\nalysis of the residual

gases left in the bulb after exhaustion showed that the

onlv one which could cause this effect was water
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vapour, and a cyclic process was traced. Tlic water
vapour attacked the healed filament, producing,'- a vola-
tile oxide of tungsten and atomic hydrof^en ; the
oxide which became deposited on the bulb was ajjain
reduced by the hydro),'en, leaving metallic tungsten
and forming water va])our, which again attacked the
filament. Even when practically every trace of water
vapour was removed, however, a certain blackening
of the bulb still occurred, and this was eventually
found to be occasioned by evaporation of the metal.
To overcome this, nitrogen or some other inert gas
is introduced into the bulb at about atmospheric pres-
sure, and this is one of the features of the new lamp.

This, however, introduced another efTect. The fila-

ment is more rajjidly cooled by the convection currents
induced in the gas, and in consequence more energv
is required to maintain the temperature. V\Mth' fila-

ments of large diameter this is of less relative import-
ance, but with filaments of the usual size the loss was
found actually to reduce the efficiency in spite of the
higher temperature, as the small filaments are cooled
relatively more rapidh- by the convection currents. As
a result the hig:h-temi)erature half-watt lamps are onlv
made in large sizes—from 600 c.p. upwards—and in
order to diminish this cooling effect the filaments are
constructed in the form of a helix of very small pitch.
I.ast week's issue (January 15) of Electrical Engineer-
ing '.s devoted largely to the new lamp, and the
opinions of leading central station engineers in

various |)arts of the country upon it are quoted.

nil-: ASSOCIATION OF PUBLIC SCHOOL
SCIENCE MASTERS.

'p
1 1 K annual meeting of the Association of Public

• School .Science Masters was held at the Imperial
College of Science and Technology on January 13-14.
The president. Prof. H. B. Baker, F.R.S., in his
address, extracts from which are given separatelv in

this issue, regretted that so few science masters
were engaged in research, and suggested that the
interest of boys would be stimulated by the thought
that such work was being carried out in the laboratory
attached to their own school. Mr. C. E. Ashford
(Dartmouth), in seconding a vote of thanks, disagreed
with this view, and, s])eaking as a headmaster, main-
tained that it was of greater importance for a school-
master to spend his spare time in the playing fields

getting to know his boys than it was for him to be
undertaking research in tlie laboratory.
On the afternoon of the first day an interesting

demonstration of the application of the gyroscope to

mono-rail traction was given by his Excellency
Monsieur Pierre .Schilowsky, who exhibited a model of
a new and improved form of the appliance he has
recently invented. Mr. H. O. Hale (Oundle) read a
paper upon agricultural experiments in public schools

;

he urged that agricultural research was well within
the capacity of the average boy, and was more real
than most of the "mock research" carried out in the
chemical laboratories. The idea is excellent, and many
of the results obtained were of considerable interest

;

it was, however, rather disappointing to find during
the course of the subsequent discussion that much of
the work, and even of the observations, were made
for, instead of by, the boys themselves : the impression
left being that, although the "experiments" afforded
ihe foundation of a useful future hobby, they did
not, under the conditions which prevail at present,
jirovide a basis for a scientific education.

VVednesdav morning was occupied by a discussion
upon the " Present Condition of .Science Teaching in

Public .Schools," which was opened bv Dr.
E. H. Tripp (Bedford) and Mr. J. R. ' Ecdes
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(Holt). Dr. Tripp deplored tliat the pamphlet
published by the Board of Education in U)o(>

referred to a few only of the public schools,

and that its aim was to state faots rather than to make
suggestions ; he urged tile need of a fresh report

which should not onlv state the conditions under which
science was taught in all schools represented bv the
Headmasters' Conference, but should contain expres-

sions of opinion from external authorities, e.g. univer-
sity teachers and employers of ex-public school bovs
engaged in scientific occupations. He maintained that

the chief drawbacks to progress in science teaching
were (a) the undue preponderance of literary head-
masters ;

(h) the conservative influence of the older

universities; and (c) the evils of the present examina-
tion system. The address vias chieflv of a destructive

nature, and the subsequent discussion, although well

maintained, was less fruitful in producing constructive

proposals than in pointing out the defects of the exist-

ing system.

The discussion opened by Mr. D. Rintoul (Clifton)

upon the " Place of Acoustics in a School Course of

Phvsics," fell rather flat, owing, probably, to the

upanimitv of the members in considering that, whilst

acoustics .il'forded a valuable introduction to the study
of the wave theory, the difficulty in devising suitable

laboratory exercises made it educationally the least

valuable branch of physics. The most useful sugges-
tion was that made by Mr. G. F. Daniell, that the

determination of the velocity of sound in various gases
might be introduced into the ordinary work of the
chemical laboratory; he urged that if this were done
something would have been accomplished towards
breaking down the watertight compartment wliich too

often separated chemistry from physics.

Mr. H. .\. Wootton (Westminster) read a paper u|jcin

the " Relative Educational Value of Physics, Chem-
istry, and Biology," maintaining that chemistry, when
properly taught, was the most useful subject. During
the discussion which followed the paper it was pointed
out that it was impossible to teach chemistrv without
also giving considerable instruction in physics, .md
several sjjeakers urged that organic chemi.strv should
to commenced at an earlier age than is at present tOe
practice.

.\t the business meeting. Sir William Osier, F.R..S.,

Regius professor of medicine at Oxford, was elected

president of the association for 1915.

SCIENCE IN THE PUBLIC SCHOOLS.^
/^NE of the chief difliculties which besets a science
^^ master is that few of his colleagues will have
sympathy with his work. There are some, but I am
afraid not very many, classical scholars who have
some knowledge of studies which are so different

from their own, but, too often, there is actual hos-
tility on their part to science subjects, and since the
first years of a boy's life are usually under the charge
of a classical master, there is often instilled into his
mind a contempt for the subjects which may be useful
to him in his after life.

In most schools which I know, there is a system of
selection of the boys by which those of the best ability
are induced to continue on the classical side. It is,

with comparatively few exceptions, only the weaker
boys, or those whose ability has escaped notice, who
;iri> allowed to make science their chief study. But,
in spite of this fact, which is known to most school-
masters, how often is it triumphantlv declared that a
boy who has been educated on the classical side of a
school is superior to one biought up on the science
side? 1 wish, for just one year, that the science

1 From llie p'esiHential address delivered to ihe As'ocialion of Public
School Science Masters on January 13 by Prof. H. B. Baiter, F.R S.
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masters could have their pick of the boys in all the

public schools. 1 warrant that that statement would
never be made again. 1 have often ur^^ed on head-

masters the advisability of allowing more boys of pro-

nounced ability to do more science at school. Over
and over again I have been told that boys ought not

10 specialise at school, as if the sixteen or seventeen

hours a week spent at classics was not more specialisa-

lion than the ten or twelve hours' science which was
recommended. One might expect that, in these more
I nlightened days, more parents would rebel against

a medieval system of education, but as a rule a parent

does what he is told.

He lets the boy specialise in classics, although his

future career may require a scientific training. In a

\erv large number of cases men have come to me,
hoth at the Imperial College and at Oxford,
who want to be doctors, engineers, and the

like, who have done little or no science, even
when the schools from which they came were
1 xceedinglv well equipped for science teaching.

In nearlv every case the reason was the same, the

parent had consulted the classical master, and taking
\\ hat he thought was an expert opinion had decided
10 let his boy spend his lime on classics. I say
" spend," not " waste," for it really is rather a pleasant
thing to have a knowledge of Latin and Greek. It

is pleasant, and even sometimes useful, to know the
tUrivation of words, but since, if we may accept an
istimatc quoted by Emerson, five-eighths of the words
in English are not derived, either directly or indirectly,

from the classical languages, the argument would be
much stronger in favour of boys learning Anglo-
Saxon. Latin and Greek ought to be regarded as
luxuries, not as essentials, in education. It is to be
hoped that in the near future there will be an
organised revolt of British parents, and that they will

demand that their boys shall be taught what will be
of use to them afterwards, modern languages, includ-

ing English, science, and mathematics. I suppose it

is too much to hope that the new Education Bill, since
apparently it is to touch the public schools, will help
in making the education given in them more prac-
tical, doing, in fact, what classical masters will not,

and science masters and parents cannot do.

The number of clever boys in any class is quite
small. By cleverness I do not mean the capacitv for

learning ; real cleverness, I take it, is the .-ilmosl auto-
matic power of picking out the essentials from a mass
of inessentials, getting, in fact, to the root of the
matter at once. Now it is too frequently the bov with
a good memory, and that alone, who is picked out of
the elementary school and sent on his upward wav
as .something out of the common. .Such bovs have,
of course, their proper and u.seful place in the scheme
of things, but they are not going to do great things
in the world. It is the other kind of cleverness that
the country needs at the top, but there must be more
than this cleverness even ; the bov must have grit
besides. He must be able to struggle and fight his
way up, and, for this reason, let us earnestly hope
that all the difficulties will not be cleared away. It is

a ladder we want, not a moving staircase.

It is more and more common for the public-school
boy to choose an engineering career, and it will be
well for science masters to guard parents against
sending boys into works, say at the age of sixteen,
with an insufficient mathematical and scientific basis.
Many engineers, and successful men, too, have recom-
mended this course, saying the boys can pick up their
mathematics and science for themselves.
The best course for an aspiring engineer is that he

should have two years of good practical mathematics
and science in properly equipped engineering labora-
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tories, and when he gets into works he will have the

seeing and understanding eye. The last two years of

his school lite should be mainly devoted to mathe-
matics, chemistry, physics, and both French and Ger-
man, of which languages he should have a speaking
as well as a reading knowledge.

I wish it were possible to include among possible

careers for science boys the home Civil and the Indian
Civil Services, for it is undoubtedly the case that those

.services would benefit greatly by such inclusion. The
regulations at present in force, however, give too great

an advantage to the classical boy. Out of the 6000
marks whicli it is possible for a candidate to aim at no
fewer than 4400 are assigned to the subjects ordinarily

included in a classical training. These marks are

given for Latin, Greek, Roman and (Jreek history,

logic and psychology, and mental and moral philo-

sophv. .\gainst these ;i science man can, .as .i rule,

offer onlv lower mathematics and two science subjects,

aggregating two thousand marks less. It is true that

he might learn two more science subjects u]) to the

not verv high standard required, and that would add
.mother 1200 to his possible marks. If he did .so, how-
ever, and failed to get in, he would not be fit for any
scientific career, except perhaps an inferior teaching

post. The standard of Ihi' subjects in this examination
is too low for it to be of use to him in any way, except

it be supplemented in one subject by two years more
advanced study. If science men are desired for these

two great public services a much higher standard in

at most two science subjects should be demanded, with

a corresponding increase in the total marks attainable.

Eor tho.se boys who have ni;ide physics their chief

studv at school and at college, there are fewer careers

open than to those who have specialised in other
branches of science. But I understand that aviation

is going to bring this branch of .science into prominent
and practical usefulness. If one thinks also of the

number of meteorologists in this country and its

dependencies, it is obvious that here is an outlet for

the physicist. The main bulk, however, of jjhysics

men become teachers.

To the chemist many avenues are open, .and this is

largely due to the awakening of the manufacturer to

the usefulness of research work in all directions. 1

need not ag;iin recall to you the contrast of the Ger-
man works and our own, but it would certainly be no
exaggeration to say that, even now, for every indus-
trial research chemist in this country there .are twenty
in Germany. However, there is no doubt that in the
last five years the number of works chemists, of the
research type, has enormously increased. It is for us
who teach the boys and men to see that this most
healthy movement, which is of Imperial importance,
is not checked by the poor quality of the men sent into

the works. Unless they are men with a natural apti-
tude for investigation and have been properlv
imbued with the research spirit, both at school and
at college, it will be nothing less than a great mis-
fortune for the countrv.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

C.\.\iriUiDGii.—Mr. G. R. Mines, of .Sidney Sussex
College, has accepted a temporary post as demon-
strator of physiology in the L'niversity of Toronto.
He will return to Cambridge about the middle of Mav.
.\nnouncement is made that p.-irt i. of the examina-

tion for the diploma in psychological medicine will

begin on Tuesday, June 2, and part ii. on Tuesday,
March 31. The examination for part i. will be held
in Cambridge; that for part ii. will be held in London.
The acting director of the obscrvatorv gi\<-< notice
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thai betwfon the hours of 8 and lo.jo p.m. on fine

and clear Saturday evenings during the Lent full term
celestial objects will .be shown through the North-
umberland equatorial to members of the University.

The L'niversity of London Graduates' Association

has issued a pamphlet detailing the objections of the

association to the scheme proposed by the Royal Com-
mission on University Education in London. The
price of the pamphlet is one penny, and copies may be

obtained from Mr. A. .S. E. Ackermann, honorary
secretary of the association, 25 Victoria Street, West-
minster, .S.VV.

We record with mudi satisfaction Sir Hildred C'ar-

lile's gift of io.;,ooo/. to the Bedford College Endow-
ment Fund. VVriting to Lord Haldane, the president

of the Endowment Fund, Sir Hildred Carlile asks

that the donation may bo considered as a memorial
to his mother, and we agree with the Lord Chancellor

that no nobler memorial to .Mrs. Edward Carlile could

have been established. The donation is believed to

be the largest individual gift that has ever been made
for the education of women in this country. Heyond
the stipulation that no ])art of the money is to be

used for building, no condition whatever is attached

to the gifl, which will go a long way towards estab-

lishing the college on a firm financial basis.

The movement for the establishment of a national

universilv in Washington on the plan endorsed by the

National Association of .State L'niversilies, is, says
Science, taking form, and President James, of the

University of Illinois, has, it is understood, com-
menced the preparation of a Bill soon to be submitted
to President Wilson for his approval, and afterwards
to be introduced in both houses of Congress. The
Hill provides for a preliminary grant of 100,000/.

toward the establishment of a university to be under
the control of a board appointed by the President of

the United States. It will propose an advisory board
made up of one delegate from e;ich Stall' to fr.ime

the policy of the institution.

With the view of establishing a memorial to llie

late Lord .\vebury, a small committee has been formed
under the chairmanship of the governor of the Bank
of England, with representatives from the Royal
Society, the University of London, the London Cham-
ber of Commerce, and the Clearing Bankers. This
committee has agreed that there can be no more
suitable memorial than the foundation at the Univer-
sity of London of scholarships in economics, and in

some other branch of scientific research in which Lord
.\vebury was especially interested. The minimum
fund to establish such scholarships should, the com-
mittee states, amount to at least 5000/., but a still

larger sum is desirable ; and if a sufficient sum were
raised a professorship or readership might be founded.
Subscriptions have been promised amounting to nearly

3000/. Subscriptions should be paid in to the Lord
Avebury Memorial Fund at the Bank of England.

I.v concluding an interesting article on the educa-
tion of the German artisan, appearing in Engineering
for January g and 16, Mr. H. S. Rowell says that the

outstanding difference between England and Germany
in all things is represented by the opposites— system-
ism and individualism. The one is the result of

despotic government and widespread education ; the

other is traceable to political precocity and indifference

to education for its own sake. Both these oppo-
sites have virtues and faults, and no one is wise
enough to sav how far they should be blended, how
far the individual ntust sink before the .system. But
one thing is certain in comparing the two countries,

and that is the difference in the .itlilude towards
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science. The English, working and employing classes

alike, are still sadly lacking in this respect. For
opprobrium they use the words "theoretical" and
"scientific"; for praise "pracjfical." It is seldom
realised that science is neither purely practical nor

purelv theoretical, but simply truth and good sense

organised.

Tiiic question of the proper utilisation of our great

national museums is one that is nowadays engaging
increasing attention. Partly as the result of a debate

which took place in the House of Lords .some time

ago, guide demonstrators have been, or are being,

appointed to museums and botanic gardens. The
London County Council has contributed largely

towards bringing the national treasures more closely

before the children in the schools, the system adopted
being to familiarise the pupils with the exhibits by
means of the teachers. Accordingly lectures are given

from time to time in various places of national in-

terest for the ijurpose of acquainting teachers with the

organisation of the various national exhibits so that

their pupils can derive the maximum benefit on occa-

sions of educational visits. In furtherance of this

object. Lord Sudeley, who has played a prominent part

in educating public opinion as to the need for the
appointment of guide demonstrators at the museums,
will address London teachers on the public utility of

museums, picture galleries, &c., at the Birkbcck Col-

lege, Chancery Lane, on Saturday, January 31, at

II a.m., when the chairman of the I^ondon County
Council Education Committee, Mr. John W. (Jilbert,

will preside. Tickets of admission to the meeting can
be obtained from the education officer of the London
County Council, Education Offices, Victoria Embank-
ment.

SOCIETIES AND ACADEMIES.
DrisLiN.

Royal Dublin Society, December iti, UMj. Dr. J. H.
Pollok in the chair.—Prof. K. Yendo : Cultivation of
sea-weeds in Japan. Sea-weeds are extensively used
in Japan as food, glue, and manure. The annual
amount of production is estimated at about 800,000/.,

of which 300,000/. worth is exported, chiefly to China.
The most important point in cultivation is to give
the plant a suitable ground for attachment. \'arious

factors, such as depth, light, salinity, temperature,
nature of substratum, movement of water, &c., have
great influence in limiting the growth of sea-weeds
in a certain locality. The author explains these fac-

tors with reference to plant-life in the sea, ;md de-
scribe;; the modes of cultivation in Japan.— Dr.
G. H. Pethybridgc : Further observations on I'hyto-

phthora erythroseplica, Pethyb., and on the disease
produced by it in the potato plant. The peculiar
mode of development of the se.'vual organs (intra-

antheridial growth of the oogonial incept) described
for this species by the author in a former jjaper, and
shown by him to occur also in /'. infestans ;md /'.

phaseoli, has been found in P. parasitica, Dast., and
P. colocasiae, Racib., by Dastur, and by Butler and
Kulkarni respectively. In the present paper the pro-
duction of zoospores and of germ tubes by the conidia
and the mode of germination of the oospores is

described for P. erythroseplica. The inner thickened
part of the oospore wall is composed of cellulose, and
previous to germination becomes dis.solved, so that it

thus appears to serve not only as a protective cover-
ing for the spore, but also as a store of reserve carbo-
hydrate. The fungus with its reproductive organs has
now been found in all the underground portions of
the potato plant. It is the cause not only of a
specific rot of the tubers, but of ;i disease of the plant



January 22, 1914] NATURE 599

as a whok', of the " wilt " type, the outward symptoms
of disease being rather similar to those produced by

Bacillus iiielanogeiics. Tethyb. and Murphy.— Prof.

H. H. Dixon ; Note on the spread of morbid changes
through ])lants from branches killed by heat. Experi-

ments are described showing the possibility of wash-
ing out the poisonous materials liberated in the water

tracts of branches killed by heat, and thus removing
the contamination from the water supply of the leaves

-above. The withering of ihc leaves on a killed branch
mav in this way be long postponed. It is also possible

to wash back the contaminating substances from the

dead branch into other branches, when it is found
that the leaves on the otherwi.se uninjured branches
wither. Both these experiments show that it is not

allowable to assign the withering to a failure in the

water supplv brought about directly by the death of

the cells of the he.ated branch.—\V. R. G. Atkins :

O.xydases and their inhibitors in plant tissues.

Part iii.. The localisation of oxydases and catalase in

some marine algae. Catalase was found in all algae

tested. Out of a total ot twenty-nine, only one alga
gave the direct oxydase reaction, while six gave the

indirect with guaiacum. In two cases only was a

colour produced with a-[iaphlhol.—Prof. T. Johnson :

Bollnodcndron killorkciisc, Ilaughton, sp. : its cone
and .Sligmarian stage. The specimen described supplies

conclusive evidence that the Stigmarias found in the
Killorcan quarry are the underground root-carrying
rootstocks of Bothrodendron. In one specimen
organic continuity is shown between the aerial stem
with typical leaf-scars and .Stigmaria with apoendagcs,
.a horizontal line of demarcation indicating the ground
level. The paper also contains a description of a
fertile shoot ending by repeated forking in four tips

of which three are stalked cones, ^X5 cm. in extent,

the fourth being sterile.

I'AKIS.

Academy of Sciences, January I2.^M. P. Appell in

Ihi- chair.—Maurice Hamy : The use of the objective
prism in the determination of radial velocities. .\n

arrangement is described in which a spectrograph with
a prism objective gives a determination of the motion
of a star in the dirtction of the line of sight, bv
comparison with a terrestrial .spectrum.—G. Lippmann :

.\ method of regulating ;i telescope for autocoUimation.
A plate of silvered glass, on which a fine line has
been traced with a diamond, is placed at an angle of

45° to the axis of the telescope. The slit is illuminated
from ;i point on the axis of the telescope, and looked
at by ;ui eyepiece at the side of the instrument. When
the axis is at right angles to the reflecting mercurv
surface the slit cannot be seen ; the accuracy of the
adjustment does not depend on the size of the slit,

but only on the quality of the telescope itself.— Fred
Wallerant : Rotatory power in biaxial crystals.—.\.

Laveran : Trypaiwsotiia soudanense as the cause of
dcbab of .Mgeria. The disease affecting dromedaries,
and sometimes horses, in .Mgeria, and known as
dcbab, is shown to be caused by T. soudanense, and
has nothing in common with T. cvansi.—M. Vasseur
was elected a correspondant for the section of
mechanics in succession to .M. Gosselet, elected non-
resident member.—M. Gambier : Curves of constant
torsion.—.\rnaud Denjoy : A property of certain func-
tions.—Jules Pal : The transformations of functions
the Fourier series of which converge.—Ph. Frank and
G. Pick: Some measurements in functional space.

—

H. Bohr and E. Landau: The zeros of Riemann's
v,(.v) function.—R. Bricard : A doublv decomposable
movement.—.\. Tauleigne, F. Uucretet,' and E. Roger :

The graphical registration of radio-telegrams. The
apparatus described makes use of an electrolytic de-
lictor of a modified type in connection with a polarised
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relay. The instrument has given a good record of

Eiffel Tower signals at Dijon, 275 kilometres from
Paris, and experiments are being made at greater
distances.—M. Swyngedauw : The resonance of the

three harmonics of triphase alternators.—R. Marcelin :

The expression of the velocities of transformation of

physico-chemical systems as a function of the affinity,

-j. Canac and E. Tassiliy : The deposition of nickel

upon aluminium. .\ special preliminary treatment of

llie aluminium is described, and nickel is then electro-

deposited in a very coherent form. The nickel-plated

aluininium does not change in moist air, and resists

the action of dilute soda solutions, glacial acetic acid,

or strong brine.—R. Goubau : The melting point of

arsenic. The melting point of arsenic was measured
in a quartz bulb under pressure, and found to be
817° C.—Jose Rodriguez Mourelo : The phototrophy of

inorganic systems.— L. Crussard : Deflagrations in a

steady st.ite in conducting media.—Ed. Chauvenet :

Two compounds of zirconium chloride with ]nricline.

—G. Friedel : The crystalline structures rendered
evident by the diffraction of the Rontgen rays.—Michel
Longchambon : The carbonate sediment.ation and the
genesis of the dolomites in the Pyrenees chain.— P.
Chausse : Researches on the pulverisation of tubercu-
lous saliva and sputa by air currents. No particles of

saliva or sputa are detached by contact with air

moving with velocities under 30 metres per second

;

at higher velocity respirable particles are removed and
can convey the infection.—R. Argaud and I. Brauit :

Lepra cells and plasma cells.— .\1. Lecaillon : The
fecundity of Cohispedinia atra.—Auguste Lumiere and
Jean Chevrotier : The resistance of the gonococcus to

low temperatures.— M. Javillier : A cau.se of error in

the study of the biological action of .some chemical
elements; the presence of traces of zinc in glass.

Ast>eri;illus niger is very sensitive to the stimulating
action of minute traces of zinc salts in its culture

solutions. It is shown that sufficient zinc is given to

culture tluids by Jena glass to mask entirely any
effects due to added glucinum, or cadmium. I^xperi-

ments carried out in quartz or Bohemian glass vessels

give quite difTerent results on the growth of moulds
from experiments made in Jena glass vessels.- L.
Mengaud : The Cretacian in the neighbourhood of

Comillas, province of Santander.—O. Mengel
: The

Pliocene of Roussillon.—Louis Gentil : The structure

of the ])lateau of Beni Mtir, central Morocco.—.Mbert
Brun : Tin- exhalation of Kilauea in iqio.

BOOKS RECEIVED.
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und der -Schweiz. Edited by Prof. A. Pascher. Heft
14. Pp. iv-l- 222. (Jena: G. Fischer.) 5.60 marks.
.\nuario del Observatorio de Madrid para 1914-

Pp. 594. (.Madrid.)

Comit(5 International des Poids et Mesures. Procis-
Verbaux des Seances. Deux. S^rie. Tome vii.

Session de 1913. Pp. v + 140. (Paris: Gauthier-
Villars.)

Ueber die Erkenntnis a priori insbesondere in dvv

Arithmetik. By N. Ach. I. Teil. Pp. 70. (Leip-

zig : Quelle und Meyer.) 2.25 marks.
Bienen und Wespen, ihre Lebensgewohnheiten und

Bauten. By E. J. R. Scholz. Pp. viii + 208. (Leip-

zig : Quelle und Meyer.) 1.80 marks.
Prinzipien der Erkenntnislehre. By Prof. E. v.

Aster. Pp. viii + 408. (Leipzig: Quelle und Meyer.)

7.80 marks.
Das Problem der Rrutung. By Dr. J. Fischer.

Pp- 155- (Leipzig : Quelle und Meyer.) 3.20 marks.
Das Nachsprechen von Siitzen in seiner Beziehung

zur Begabung. By E. Gassmann and E. .Schmidt.
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Meyer.) 4.60 marks.
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.Xrchaeolofjy and Ethnolotjy, Harvard Lniversity.

\'ol. v., No. 3. .V Preliminary .Study of the Prehistoric

Ruins of Nakum, (juatemala. .\ report of the Pea-
body Museum Expedition, 1909-10. By A. M. Tozzer.
Pp. viii+ 143-201 + plates. (Cambridge, Mass.)
The Chemistry of the Radio-Elements. By F.

Soddy. Part ii., The Radio-Elements .ind the Periodic
Law. Pp. 46. (London: Longmans and Co.) 2.s.

net.

Board of Agriculture and l-'isheries. Fishery Inves-

tigations. Series i. Salmon and Fresh-water
Fisheries. Vol. i. Pp. i2() + plates. (London:
H.M.S.O. ; Wvman and Sons, Ltd.) 4.V.

Solid Geometry. By Prof. W. B. Ford. Edited
by C. .\mmerman and E. R. Hedrick. Pp. ix + 215-
32i + .\lix. (London: Macmillan and Co., Ltd.)
3.'.-. 6d. net.

Definitions in Phvsics. By Prof. K. E. Guthe.
Pp. ix+ 107. (London: Macmillan and Co., Ltd.)
3,v. bd. net.

Memoirs ol the Geological Survey. Scotland, 82.

The Geologv of Central Ross-shire (Explanation of

Sheet 82). "By Dr. B. K. Peach and others. Pp.
vi+114 + viii plates; map (.Sheet 82). (Edinburgh:
H.>LS.O. ; London: E. Stanford, Ltd.) 2.v. M.
Calendario della Basilica Pontificia del Santissimo

Rosario in Valle di Pompei, 1914. Pp. 272-I-112.
(\'alle di Pompei : B. Longo.)

Controlled Natural Selection and Value Marking.
By J. C. Mottram. Pp. ix+130. (London: Long-
mans and Co.) 3.\. 6rf. net.

DIARY OF SOCIETIES.
THURSDAY, January 2=.

RovAl. .SocrETV, at 4.10.—The Heat Production Associated with Mus-
cular Work. (..\ Note on Prcf. Macdonalds Paper, Proc. R.S., B,
vol Is.xxvii.) : Dr. R. T. Glazebrook and D. W. Dye.—The Chemical
Inlerpreiation of some Mendelian Factors for Flower Colour; M.
Wheldale and H. L. Tfas>ett.—The Drterminalion of the Minimum
Lethal Dose of various Toxic Substances and its Relationship to the Body
Weight in Warm-bi..oded Animals, together with considnations bearing
on the Dosage of Drugs: Prol. G. Dreyer and Dr. E. W. A. Walker.—
Experiments on the Restoration of P.aralysed Muscles by mea' s of Nerve
.•\nastom. sis P»rt ii., Anastomosis of the Nerves supplying Limb
Muscles: Piof R. Kennedy.- Variations in the Sex Ratio of Mus rattus
lolloping an Unusual Mortality of Adult Females, based on an lAnalysis
ol Weight trequency Distributions : Dr. F. N. Whitp.

iN.STiTUTiON OF Klectrical Kngineers, at 8.—The Fifth Kelvin Lecture ;

Sir Oliver Lodge.
Mathematical Society, at 5.30.—(i) A Generalisation of the Euler-
Macl.4urin Sum Formula ; (2) The Deduction of Formula: of Mechanical
Quadrature from the Generali-ed Euler-Maclaurin Sum Formula : S. T.
Shovclton.—Binary Forms: A. Young.

FRIDAY, January 23.

Physical Society, at s—Some Characteristic Curves and Sensitiveness
Tests of Crystals and other Detectors: P. R. Coursey.—Exhibition of a
Water Model of the ^ u-ical Arc W. Duddell Further Experiments
with Liquid Dro] s and Globules : C. R. Dailing.—A Note on Aberration
in a Dispersive Medium and Airy 's Experiment : J. Walker.

Institution or C'vil Engineers, at 8.—The Testing of Materials for Use
in Engineering Construction ; F. W. Monkhouse.

MONDAY, January 26.

Royal Gbocrafhical Society, at 8.30.—Exploration in Dutch New
Guinea: A. F. R. Wollaston.

Royal Society of Arts, at 8.—The Relation of Industry 10 Art : Sir
Charles Waldstein.

Institute of Actuarii
Methods of Grouping
Weights: A, E. King.

Pohc
-The Extension of Existing Vahiation
by the Employment of a System of

TUESDAY, January 27.

Royal Institution, at 3.—Animals and Plants under Domestication:
Prof. W, Bateson.

Royal AKTHRufOLOciCAL Institute, at 8.ts.

MiNERALOGlCAL SociETY, at 5.30.—The Genetic Classification of Rocks
and Ore-Deposits ; T. t rook- Lawsonite Irom the Central Coast Ranges
of California : Prof. A. F. koeers.-Mineralogical Notes : Dr. G. T Prior.
-Uniaxial AGgite from Mull : A. V. Hallimond.- Apparatus for Grinding
Crystal Plates and I risms H. H. Thomas and W. Camphell Smith.

Institution OF Civil Engineers at B.— J''urthct Dhcussion : Super-
heating Steam in Locomotives: H. Fowler.

THURSDAY, January 29.

Royal Society, at ^.y,o.—Probable Papers : The Origin of Thermal lonisa-

tion from Carbon Prof. O. W. Richardson.—The X-ray Spectra given by
Crystals of Sulphur and Quartz: Prof W, H. Bragg.—The Tempeialuie
Variation of the Photo-elastic EfTeci in Strained Glass: Prof L. N. G'.

Fllon.—Studies in Brownian Movement. I. The Brownian Movement of

the Spores of Bacieria: I. H. Shaxby and Dr. Emrys Roberts—The
Transmission ol Kathode Rays through Matter : Dr. R. Whiddington.-,
The Variation with TempTature of the Specific Heat of Sodium in the

Solid and the Liquid State ; also a Determination of its L.->tent Heat of

Fusion: Erer GriSiths.— Radiation from a Gas: Dr <-. Green—Simi-

larity of Motion in Relation to the Surface Fridion of Fluids : Dr. T. E
Stanton and J. R. Pannell.— Ihe Influence of Molecular Constitution and
Temperature on Maenclic Susceptibility; A. E. t ixley —The Boiling

Point of Sulphur on the Thermo-dynamic Scale : N. Eumorfopoulos.
Royal Institution, at i.—The Mind of Savage Man: His Moral and
Religious Life : W. McDougall.

Concrete Institute, at 7.30.—Discussion on "A Standard Method of

Measurement for Keinforced Concrete."
Society of Dvers and Colourists. at 8.-(i) The Effects of Mineral

Loading upon the Physical Qualities of Hedychium Paper ; (j) Tests tO

Determine the Relative Strength and Elasticity of Some Natural Fibres:

Clayton Beadle and Dr. Henry P. Stevens.

FRIDAY, January 30.

Institution op Civil Engineers, at 8. —The Testing of Materials fo Use
in Engineering Construction : E. W. Monkhouse.
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MILLIONAIRE AND NATURALIST.
Letters and Recollections of Alexander Agassis.

\\'ith a Sketch of his Life and Work. Edited

by G. R. Agassiz. Pp. xi + 454 + plates.

(London: Constable and Co., Ltd., 1913-)

Price 145. net.

THIS is an unusually interesting and well-

conceived biography, for it gives us a vivid

and often a pathetic picture of a truly remarkable

man, and a thoroughly readable account of his

great scientific enterprises as they followed, one

growing from another, during his marvellously

active and productive life. Alexander Agassiz

was as astonishing for his energj' and the magni-

ficent scale of his scientific investigations as he

was fascinating and lovable in |)ersonal inter-

course. It was my good fortune to know him
well. Whenever he was in London we dined to-

gether ; he was my guest at Oxford when I was
professor there, and we spent some days together

in Paris about ten years ago, when he had settled

in his favourite hotel—the .itiiende—to do a spell

of literary work. Few men, if any, of his day

gave such an impression of power and intellectual

capacity combined with so much light-heartedness

and charm of manner.

Alexander was the only son of the great natural-

ist Louis Agassiz, who came from a long line of

Swiss Protestant ministers in the Canton de Yaud.

He was born at Xeuchatel in 1835, when that place

was under the dominion of Prussia. As a boy

he was, we are told, " rather quiet, with the be-

witching smile so characteristic of the man," and

at ten years of age actively sympathised with the

Swiss or anti-Prussian party. He incurred the

displeasure of the retired Prussian general who
was governor of the town by not saluting him

politely. That functionary complained to Louis

Agassiz of his son's conduct, who accordingly

thrashed Alexander. The latter revenged himself

bv publicly refusing to receive his school prizes

at the hands of the governor, and turning his

back with scorn on the representative of the king.

Subsequently he organised a band of confederates

of his own age, stormed the castle on the night

of a large dinner party, and smashed all the

windows of the state dining hall ! In after years

Alexander remarked that it w;is perhaps fortunate

he emigrated to the United States at an early age,

as, with his views, he would surely in due time

have been hanged or shot.

Louis Agassiz went to the United States in 1846,

leaving his family (his wife, son, and two

daughters) to follow^ In 1849 he became settled
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as Professor of XatiiW ^iiifttory at Harvard, and

sent for his son, whose mpther had died in the

previous year. i\lexander soon imbibed the

atmosphere of freedom of his adopted country, and

records that "he could scarcely realise that it ever

had been possible for a small boy to be nagged

and punished for political opinions." A year after

Alexander's arrival in Cambridge, Mass., his

father brought home his second wife, a rare and

devoted woman, who was to Alexander (as he tells

us), in the subsequent trials and griefs, joys, and

triumphs of life, "his mother, sister, companion,

and friend all in one." She died in 1907, only

three years before her stepson, having long sur-

vived his young wife, who died in 1873, and his

father, who died at the same time. Alexander

writes of his step-mother :

—

" The like of her we shall not see again. From
the time that I first saw her, and I only a small

boy of thirteen, there never was a word of dis-

agreement. She belonged to me and I to her

;

it could not have been otherwise."

I have just turned over the pages of the book

which they produced together in 1865
—"Seaside

Studies in Natural History "—the admirable draw-

ings and observations (many of them new and of

great importance) on Medusa;, Polyps, and

Echinoderms and their young stages, by Alex-

ander, whilst the text is written by his "mother,"

for so he always called her.

The young Agassiz, after a couple of years at

school in Cambridge, entered at Harvard in the

autumn of 185 1, at the age of fifteen. His friends

tell us that he already possessed an unusual power

of concentration and a gift of accomplishing what

he intended to do. He was slight but remarkably

powerful and active. He pulled in the University

crew and retained his interest in rowing all through

his life. After four years " in college " (corre-

sponding, apparently, 10 the old bachelor-of-arts

course of Oxford and Cambridge a hundred years

earlier), Agassiz entered the engineering depart-

ment of the Lawrence Scientific School, and gradu-

ated in 1857,' at the age of twenty-two, and then

studied chemistry. In 1859 he obtained the posi-

tion of aid on the L'nited States Coast Survey,

but gave it up and returned to his father's museum
in Harvard on a salary of 300/. a year. On this

income he married Miss Anna Russell, the sister

of the wife of his classmate, Theodore Lyman,

and settled down to a life of the most rigid

economy, but surrounded by friends and occupied

with interesting work. He now published his

classical works on the embryology of Echinoderms

and on North American Acalephje, illustrated by

360 figures drawn by his own hand. He had a

laborious duty in the charge of the correspondence

Z
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and exchanges of the great museum which his

lather was gradually building up by the aid of

grants from the State and handsome private sub-

scriptions in procuring which he was irresistible.

Alexander's filial devotion was intense, and he

willingly gave himself to the furtherance of his

father's great plan.

Now, in 1867, came the great opportunity of

his life. The story is given in full and interesting

detail in the volume of " Letters and Recollec-

tions." Briefly it is this, and, as his son observes,

it reads more like a page of " Monte Cristo " than

a forgotten leaf from the early history of Northern
Michigan. .'V road surveyor named Hulbert
stumbled on to a deserted Indian "cache" of

native copper at Calumet, in North Michigan, and
blasting below it discovered a great lode of copper
conglomerate. Alexander Agassiz's two sisters

had married men of some means, and these gentle-

men acquired the copper-bearing district dis-

covered by Hulbert, and some neighbouring

copper-bearing land in which Alexander, after in-

specting it, also secured an interest, borrowing a

small sum for the purpose. Alexander, who was
a trained engineer and had gained valuable prac-

tical knowledge in managing a coal mine, was
entrusted by his relati\es with the job of getting

the property (which was being mismanaged) into

working order. He gave up his work at the

museum and made the great effort of his life.

Meeting in the streets of Boston his friend Charles

W. Eliot, who later became President of Harvard,

he said :

—

" Eliot, I am going to Michigan for some years
as superintendent of the Calumet and Hecla mines.
I want to make money ; it is impossible to be a
productive naturalist in this country without
money. I am going to get some money if I can,
and then I will be a naturalist. If I succeed I

can then get my own papers and drawings printed,

and help father at the museum."

Seldom, indeed, as his biographer remarks,

have the aspirations of youth proved in such

harmony with the achievements of maturity.

Agassiz stayed from the early spring of 1867 to

October, 1868, in the wild region where the copper

mines were situated. He entirely altered the

method of extraction, introduced new machinery

on a very large scale, chose his subordinate

officials with unerring judgment, and was the

very life and soul of the place ; but it nearly killed

him, and, in fact, he never recovered from the

strain and exhaustion of that eighteen months.

In the midst of it he writes to his brother-in-

law :

—

"Keep up. courage, and never give up. We
shall be all right yet. The thing I drive and look
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after is the only thing that goes ; and just as fast

as I pass from one thing to. another, just so fast

do things move. There is not a thing done, down
to seeing that cars get unloaded, which I don't

have to look after myself, and some days I am in

utter despair."

By October, 1868, he had overcome all diffi-

culties and opposition and returned to the more
congenial labours of the man of science awaiting

him at Harvard. Ever afterwards, even to the

end of his life, he paid a visit to the mines in the

spring and another in the autumn, and more than

one voyage of exploration was postponed owing to

an unsatisfactory condition at the mine that re-

quired his personal attention. His care was given

not only to profits, but to the welfare of his 1

employes. A few years ago the Governor of

Michigan said that there was one man who had

done more than all others in that country for

humane and reasonable conditions of life among
its working people—Alexander Agassiz.

In .\ugust, 1868, the Hecla and Calumet mines

produced 330 tons of refined copper. In 1909 the

product of refined copper for the year was at the

rate of 4000 tons a month. The area which has

been mined and opened up in the region of the

conglomerate lode since Agassiz set it going can

be measured now in square miles, the shafts and

drifts amount to 200 miles in length, and 37
million tons of rock have been lifted, 9000 tons

are removed every day, and 5600 men are em-
ployed in the works. Since the Hecla and

Calumet mines paid their first dividend in i86g,

the company has paid to its stock-holders the huge
sum of 20 million pounds sterling. Called as a

last resort to prop up a failing enterprise, Alex-

ander Agassiz transformed it into one of the most
prosperous and extensive mines known in the

history of industry. He has left the mine as a

remarkable proof of his extraordinary executive

ability and business foresight. Few men can show
such a monument as the result of a life's work;
yet in this case it was the by-product of the brain of

a man whose life's interest was abstract science.

And to scientific research and the realisation of his

father's great project of a vast museum he devoted

the leisure and the wealth which now became his.

" His versatile and restless energy (writes his

son) covered an extraordinarily wide field. The
morphologist considers his earlier work the most
important ; the geologist that his reputation
rests chiefly on his extensive investigations of

coral reefs ; the zoologist remembers his vast
collections of marine life gathered in a dozen
extended voyages widely scattered over the surface

of the globe ; and to still others he appears as

the creator of a vast museum and one of the

greatest benefactors of the oldest university in
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America. In the world of affairs he was known
as an extremely capable and successful mining

man, who was said to employ his leisure moments
in some sort of scientific study."

The story of his numerous expeditions in tropical

seas which became almost annual fixtures, since

he suffered severely in later life from exposure to

the winter climate of New England, is given with

some fullness in the present volume, and especi-

ally good is the account of his series of investiga-

tions of coral reefs and atolls in the West Indies,

and in the Indian and Pacific oceans. These

chapters will well repay the reader.

Rut here I am more anxious to cite passages

illustrating the personal qualities of .-Mexander

Agassiz, first as shown in his deliberate applica-

tion of the great wealth which he acquired by his

own efforts so early in life, and secondly as ex-

hibited in the contrast which in many respects he

presents when compared with a man of an equally

wide public reputation, his much-loved and gifted

father Louis Agassiz. During his life Alexander

Agassiz made contributions to the Museum and
University of Harvard which amounted to three

hundred thousand pounds sterling, and a further

very considerable sum will eventually pass to the

University which he has specially ear-marked to

provide posts in the Museum for the maintenance

of investigators who are to be free from the

burden of class-teaching. On university matters I

was in entire sympathy and accord with him. He
deplored, in regard to Cambridge, Mass. (as noted

in this book), the same antiquated and seemingly

irremovable errors in organisation, and the same
failure to recognise the university as a great seat

of living progressive science, which we still bravely

struggle against in the old country . He wished

to see American universities modelled on the

German system. Writing not long ago of his

expenditure for science, he says :

—

"While the sum total seems a large expenditure,

and one which appeals to the public and to the

University oHicials, I hope that my influence on
science at Cambridge will not always be measured
by the dollar standard, as it is so apt to be.

What I care for far more is the recognition of

the fact that, having the means, I have backed up
my opinion of what was worth doing by a free

expenditure of funds, and furthermore that I have
since 1870 devoted my time as completely to the

interest of the Museum as if I had been working
on a salary of fifteen hundred a year. And that

since that I have published the results of my work
continuously, and hope to be judged by that, and
not by the total I may have spent for the same.

I want to go down as a man of science, and not

to be temporarily known by a kind of cheap
notoriety as an .American millionaire."
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Whilst pouring out his fortune for science with

one hand, he was (his son tells us) generous almost

to a fault to his children with the other.

.Alexander .-Vgassiz inherited from his father a

love of science and an extraordinary ability and

love for work ; but his sensitive and apprehensive

temperament he acquired directly from his mother.

Father and son had less in common than may be

supposed. The father's optimism was always a

cause of anxiety and trouble ; the son possessed a

singularly clear sight for the rocks ahead, and a

very remarkable ability to steer his course clear

of them. The older .Agassiz, buoyant and robust,

loxed appreciation, was fond of teaching, and had

a genius for stimulating his students. He had a

large measure of the poetic and imaginative quality

which is necessary for the making of an original

discoverer. .Alexander, retiring and reserved, had

no gift or desire to excite popular interest; he

hated notoriety, disliked teaching, and his intellec-

tual life was devoted to research. He was ex-

tremely cautious in speculation, and, indeed, on

this account—though he rendered immense service

to science by the accumulation of important facts

and the discovery and description of new species

often of great interest, and the exploration in a

magnificent way of regions of the ocean previously

unvisited—he yet is not the author of any great

generalisation or theoretical advance in the science

to which he devoted himself.

As he matured and saw his way to large results,

he aimed at the solution of two big problems;

(i) the amount of variation from type that may be

expected in a given period of geological time, as

illustrated by the difference w'hich has ensued in

the oceanic fauna on the two sides of the Isthmus

of Panama since the days when the Caribbean

was virlually a bay of the Pacific. He made im-

mense collections by means of large and costly

expeditions, and employed pretty well all the

specialists of Europe as well as America, and his

own special knowledge of the Echinoids, to report

on the material collected on each side of the

Isthmus ivith this end in view. It is one of the

tragedies of a life so full and richly employed as

his was that his " Panamic Report," so long looked

forward to, was never written.

The other problem dealt with by Alexander

Agassiz was that of the formation of coral reefs

and atolls. He visited every coral island region

in the world, and published richly illustrated

surveys of them. He was opposed to Darwin's

theory of the origin of coral atolls by the sub-

sidence of the areas in which they occur. .And

he certainly succeeded in showing that the views

advocated by Darwin and by Dana are not capable
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of universal application, nor, indeed, possessed

of tjeneral validity.

Alexander Ag-assiz was drawn into his life-long'

occupation with zoological science by his love for

his father, and a determination that the Harvard

Museum commenced by that father should be

carried through and become, as his father had

intended, as great or greater than the greatest

zoological museum in Europe. He frequently said

that he did not care for museum work himself.

He preferred to study fresh living material. But

a determination once made by Alexander Agassiz,

and based upon the strongest and most beautiful

feature in his character—his filial devotion—was

an irresistible force. The Museum of Comparative

Zoology is now what he determined it should be

—

marvellous for its rich collections, its spacious

galleries and laboratories and its splendid organ-

isation and equipment in staiT and facilities {'or

investigation. On a tablet in the entrance hall

is inscribed " Ludo\ici Agassiz Patri filius

Alexander."

Alexander Agassiz had not studied as his father

had done—medicine. His zoology did not rest

upon a physiological basis. I cannot but think

that the cast of mind, which dealing with definite

physical problems enabled him to overcome all

obstacles and to organise the Michigan copper

mines with such triumphant success, would have

led him to even greater achievements in the field

of experimental science than those which were

ihe outcome of his magnanimous devotion to the

work and development of the museum begun by

his father.

A few more personal details remain to be told,

and I have finished. Like many other great men
who have found a large part of their life's interest

on the ocean, he suffered frequently from sea-sick-

ness, but never let it interfere with his purpose.

He was a man of quick temper, and, as he showed

in childhood, resented injustice and arrogant

domination. An instance of this virtue is related

by his son, telling how in his later life, on one of

his visits to Berlin, he was insulted in a restaurant

by two ("lernian oflicers, one of whom, after some

altercation, started to draw his sword. But before

he could ;^et it out of the scabbard, Agassiz

knocked him down with a chair. The matter was

taken up by the American Embassy, with the up-

shot that the officer was forced to apologise.

A great grief came to Alexander Agassiz only

four years after he had established the Michigan

copper mine and assured for himself a magnificent

fortune. In 1873, when he was thirty-eight years

old, he lost in the space of eight days both his father

and his young wife. The life-long sorrow increased

NO. 2309, VOL. 92]

the natural reser\e of his character. He wrotf

some months later to Huxley :

—

" Few young men have reached my age and
attained, as it were, all their ambition might
desire ; and yet the one thing which I crave for

and which I want to keep me interested in what
is going on is wanting. How gladly would I ex-

change all that I have for what I have lost."

And as late as 1891 he writes :—
" I have been in ail that I have undertaken most

successful from the world's point of view, but from

mine—it has lost its charm long ago."

Yet there were many happy days in store lor

him. His wife left him three young sons who
grew up to be the companions and devoted

admirers of their father. They are remarkable

men, worthy bearers of their illustrious name.

One of them has produced the admirable book

which has been the subject of this article. But

there is no zoologist among them.

Let me conclude with a citation of a piece of

wisdom from a letter on educational problems

written by Alexander Agassiz to his friend Charles

Eliot Norton :

—

" The sooner the educators of the country recog-

nise the fact that at sixteen to eighteen a boy's

brain will do some things and not others, the

better; and furthermore that all brains are not

alike, and never will be, and cannot up to that

time be developed alike, nor in the same direction."

Weighty words from so determined and

successful a man !

Alexander .\gassiz died quietly in his sleep on

Easter Sunday, March 27, 1910, at sea, on his

way home from Egypt, where he had passed the

winter. The ship (the Adriatic) was four days out,

and he had spent the evening chatting in the

smoking room with a few friends. He lies beside

the wife of his youth, whom he had buried thirt\-

six years liefore in Forest Hills.

E. Rav Lankestek.

SCHOOL GARDENING.
(i) Principles and Practice of School Gardening.

By -A. Logan. Pp. xv + 313. (London: Mac-

millan and Co., Ltd., 191 3.) Price 3s. 6d.

(2) Educational School Gardening and Handwork.

By G. W. S. Brewer. With an introduction by

the Rt. Hon. Henry Hobhouse. Pp. xi+192.

(Cambridge: University Press, 1913.) Price

25. 6d. net.

(i) 'T^HE author points out that nature-study,

JL as usually carried on in elementary

schools, is purely observational, and that, at

twelve years of age, the pupil's interest in the

acquisition of information by this means begins to
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flag, unless it aids him in action that requires

thoui^ht. It must, in fact, be "thought-compell-

ing- with a view to action, mental or physical, or

both." Gardening is held to provide the new
stimulus that is necessary. In gardening, how-

ever, the study of nature must still be continued.

A course of practical work is therefore described,

in which the principles underlying each operation

are sought for, these being often made the subject

of experiment. The only danger is that in follow-

ing the course the teacher's zeal for experiment

may outrun the pupil's desire for information.

Probably Mr. Logan, whose reputation as a leader

in the school gardening movement in the north

of Scotland has long been established, would be

the first to warn teachers against making this

mistake.

The practical work of the school garden is well

described. The chapters on the cultivation of the

plots are followed by chapters on propagation,

manuring, soil organisms, fruit culture, and plant

diseases. Each is full of useful suggestions for

the teacher. The workshop is made the adjunct

of the garden, and a number of garden appliances

are described which can be made in the woodwork
class. This, together with "correlated exercises

"

in geography and arithmetic, help to show how to

link up gardening with the rest of the school

curriculum.

The book can be commended to teachers of rural

schools, both elementary and secondary.

(2) in the opinion of the author, school garden-

ing is more often carried on as if the mere acquisi-

tion of knowledge were the object, than as a

process of discovery, which, as in other forms of

handwork, leads lo self-dependence gained

through experience of both failure and success.

His book therefore contains less horticulture than

in previously published manuals, but more educa-

tional suggestion, and this is put so forcibly

thai every school teacher of gardening would do
well to read it.

A vivid idea is given of the educational ptossi-

bilities of gardening. Though Mr. Brewer depre-

cates any forced correlation, his pupils' know-
ledge of even the primary subjects would develop

by working in the manner he suggests. More-

over, the natural history of the garden has to be

studied, garden requisites have to be made in the

workshop, and simple, though exact, experiments

of a kind likely to suggest themselves to the

pupils have to be made. The practical examples

given are of exactly the right type to capture the

interest of boys of eleven to fourteen. In fact,

working on such lines they would want no teach-

ing ; they would teach themselves.
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OUR BOOKSHELF.
Verglciclicude Physiologic und Morphologie der

Spinncntiere unter besonderer Berucksichtig-

ung der Lebensweise. By Prof. F. Dahl.

Erster Teil : Die Beziehungen des Korperbaues
und der Farben zur Umgebung. Pp. vi+113.

(Jena : Gustav Fischer, 1913.) Price 3.75
marks.

This book is the first instalment of a work
dealing exclusively with one class of Arthro-

pods, to wit the Arachnids. It is an account of

the external form and coloration of these animals

in relation to their surroundings, and the author's

point of view set forth in the preface will com-
mend itself to many zoologists, especially those,

who have to teach young students.

The first thirty pages contain a systematic

review of the group down to the families thereof,

and the illustrative woodcuts are excellent. After

proclaiming himself a convinced Darwinian, Prof.

Dahl discusses such topics as the advantages of

a land and of a water existence, changes of func-

tion resulting from changes in the mode of life,

and the physiological meaning of bilateral sym-

metry. The forms of appendages and eyes are

next dealt with, though we are not told why the

sessile rather than the stalked eye is the rule in

Arachnids, while the number of " legs " in the

Pycnogonids is admittedly baffling. In his

account of the parasitic members of the group

and the changes in form dependent on parasitism,

the author is at his best ; and it will be news to

many that a pseudoscorpion is to be found on

children's heads hunting for other ectoparasites,

while a mite (Tyroglyphus) lives on harmful

fungi in the bones of birds, and is itself preyed

upon by two species of another mite (Cheylctes).

Finally^ the question of coloration is fully dis-

cussed, with many interesting illustrations,

though no allusion is made to Sclater's discovery

of a "spider that mimics a leaf-cutting ant.

Matter and Some of its Dimensions. By W. K.

Carr. Pp. 120. (London and New York

:

Harper Brothers, 1913-) Price 25. 6d. net.

(Harper's Library of Living Thought.)

This book will scarcely be appreciated by those

who like an author to remain in touch with actual

fact when presenting scientific achievement in a

popular manner. It abounds with misstatements,

such as that "bodies which emit electrons are

known as radio-active," and that "radio-active

bodies emit an emanation which . . . wholly dis-

appears by transforming itself into electric

particles "
(p. 22). The aether, as usually in this

type of work, plays a prominent part. It is

described (p. 37) as a "jelly-like mass," and
"mathematicians" are said to assume that there

are several aethers, possibly five. But the author

supposes that they are infinite in number, and

adds, "We have at least conceived a method, and

a very orderly one, by which man can evolve for

all time, existing in each ring, or plane, or

dimension of matter so long as he supplies the
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conditions of existence." There are some rather
more pleasing chapters on truth and on the
"fourth dimensional consciousness," but one
would have preferred these speculations without
their quasi-scientific sprinkling.

Continuity. The Presidential Address to the
British Association, Birmingham, MCMXIII.
By Sir Oliver Lodge. Printed in full and
supplemented by explanatory Notes. Pp. ii8.
(London : J. M. Dent and Sons, Ltd.) Price
IS. net.

It will be remembered that Sir Oliver Lodge's
presidential address to the British Association was
printed in full in the issue of Nature for
September 11 last (vol. xcii., p. 33). Its republica-
tion with twenty-four pages of explanatory notes
should ensure renewed attention to the important
subJTts with which it dealt.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.]

Aristotle's Physics.

I AM unable to find the passage in his works, but I

think it was Prof. Ostwald who pointed out that while
Aristotle was much more impressed with the retard-
ing effect on the velocity of the mass of the medium
through which the falling mass fell, than with the
laws of " free fall," Galileo ignored friction, and dis-
covered the law of fall in a vacuum. Neither was
right

; but air at atmospheric pressure has a very
small effect on a dense mass falling, and hence Galileo
was able to establish his law. Had .Aristotle pursued
his line of thought, he might, with adequate experi-
mental appliances (which he had not got) have dis-
covered Stokes's law.

This forms a very good example of the necessary
restrictions in all scientific reasoning. In all events
the factors are too numerous to permit of absolute
coincidence between theory and experiment ; the suc-
cessful discoverer is he who takes care to eliminate
the less important factors; it is he who arrives at a
law, which, though not exact in correspondence with
fact, still enables progress to be made. Further pro-
gress ensues, when account is taken of each disturb-
ing factor, one by one; the initial simple law becomes
more complicated, but a nearer ajjproximation to
truth is arrived at. Wn.i.i.\.M Ramsay.

10 Chester Terrace, Regent's Park, N".\\".

January 23.

Cai'T. Hardiastle's authentic quotations from .\ris.
totle are most interesting. Mav 1. as a teacher
emphasise the fact that " terminal velocitv " is the
best instance of Newton's first law of motion in actual
operation—an instance strangely neglected bv elemen-
tary exponents. On anything' moving at constant
speed in a straight line (like a passenger in a railway
train) the resultant force acting must be zero, and, .so

far from "inertia being eliminated" from such a
body, its progress is due wholly and solely to its own
inertia. Non-Newtonian mechanics need not be re-
ferred to in treating so rudimentary a matter.

Oi.ixKR Lodge.
Mariemont, Edgbaston, Jaiuiary 24.
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The Eugenics Education Society.

Will you allow me, through,your columns, to point

out another aspect of the present methods of popu-
larising '"eugenics"? 1 had recently occasion to

criticise this popularisation, and especially the methods
of the Eugenics Education Society. I then used the

following words:—"Sir Francis Gallon was in the

problems of race an optimist—a splendid optimist ;

but even he 111 the last few months of his life saw
that the popular movement he had started was likely

to outgrow its knowledge, and feared /hat more evil

than good might result from it " {t'hc Times, October

15. 1913)-

In the present number of the organ of the Eugenics
Education Society there is some criticism of the words
used by me. It starts as follows :

—
''-\Ve would, if

possible, avoid all controversy with one who has done
so much for our science, and who was, moreover, so

highly trusted by its founder. Sir Frarvcis Gallon, as

is evidenced by his will. One sentence, however,
cannot be passed over in complete silence, namely, the

following :
' But even he (Sir F. Gallon) in the last

years of his life saw that the popular movement, &c.'
"

The italics are mine, and these words are followed
by quotations from the letters Sir Francis wrote in

1909, and one from October, 1910. The controversial

methods which can change "last months" to "last
years," and then cite letters of 1909, are characteristic

of that looseness of procedure which must eventually
be fatal to any popular movement run by this society.

It suffices to say that on my last visit to Sir Francis
Gallon at Haslemere at the end of December, 1910,
he expressed distrust of the lines on which the society
was being run, that he was then in doubt as to
whether he would not do belter to resign his honorarv
presidency, and that I personally declined to influence
his judgment in any way by discussing the subject,
because he was as able then as when he was fifteen

years younger to decide for himself.
When my " Life of Sir Francis Gallon " is pubr

lished his letters will show the exact field of work
he proposed for the society and his appreciation of
the dangers that might arise from its action. Mv
only excuse, sir, for troubling you in this matter is

that the organ of the Eugenics Education Society is a
quarterly, and I have no other effective means except
through the courtesy of your columns to correct a
wholly erroneous statement, which the editor of that
society's journal has put into my mouth.

KiRL Pe.\rson.
Gallon Laboratory, University of London,

January 23.

Some Habitats of a Marine Amceba.

In a letter to Nature (No. 2300, vol. xcii.) I de-
scribed a common habitat of a marine .Amoeba, and
in view of the subsequent discussion of this matter
in letters to Nature it will be of interest to record
some further observations bearing on that discussion.

In the letter to Nature mentioned above it was
shown that a marine Amceba, which agreed in many
of its characters with .'Imoeba crystalligera of Gruber.
could be fairly constantly obtained from sponges of the
genus Sycon, by squeezing out the contents of the gas-
tral cavities of these animals. .\t the same time it was
stated that this habitat of the -Ama'bEe is not likely

to be an exclusive one. Wnen, therefore. Prof. Dendv
suggested in N.\ture (No. 2301) in the following week
that these Amoeba; might be sponge germ-cells, or
even metamorphosed collar-cells, I at once began a
search for the .Vmcubas in other situations. This
search was successful ; Amoebae in all respects similar
to those obtained from the sponges were found in
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three separate places. On one occasion they were
found among matted masses of the Polyzoan, Bowor-
bankia, on another in a pocket occurring in a pendu-
lous colony of Botrvllus, and on another occasion
they may have been in the same situation as the last,

or the\' may possibly—but not probably—have been
present in the mantle cavity of the Botryllus colony.

On obtaining these free-living Amoebae I started a

culture of them in petri dishes, and also a culture of

.Vmcebiv from sponges. The former culture is now
in a healthy condition, and there has been a large

increase in the number of individuals. The culture

from sponges begun on December lo yielded an in-

creasing number of Amwbse, until on December 24
there were numerous specimens all over the bottom
of the dish. .About December 30 this culture began
to decline, the .'Vmcebas becoming replaced by Ciliates,

so that at present only occasional specimens can bo
found even by careful hunting. The food of the
.Amceba:- in these cultures was probably bacteria, but
occasionally algal inclusions were to be observed, and
in one case an included diatom was almost certainly

a Nitzschia, a culture of which I added to the
.Amoebae.

During the progress of these cultures no dividing
.\mcebae were seen, although they were looked for,

but a few days after starting the cultures a large
number of .small .Amoebee were noticed. These small
ones undoubtedly grew larger, as the progress of the
cultures showed. .\nd indeed various sizes of these
.Amcebae from about 30// by 12 /< to 80 // by 40 /i were
obtained, both from sponges and the free-living habi-
tats mentioned above. I'nfortunately in my former
letter I gave the size only of what I considered to

be the adult form, and have thus misled Prof. Dendv
into the error of supposing that they are too large to

be the germ-cells of the sponge. The mature oocvtes
of Sycons are about 35 u in diameter, when stained
and mounted, whereas a large, living .\moebri in a
spherical condition, measured about 45 ju in diameter,
but even allowing for shrinkage of the oocvte, it is

probable that it would be somewhat smaller in the
living state than a large .\moeba. Moreover, as Mr.
Bidder has pointed out, the adult .Amoebae are too
large to be the metamorphosed collar-cells of the
sponges, and it may be added so also are probably
even the smallest ones.

Indeed, the identity of the free-living .Amoebje and
those obtained from sponges as indicated by their
general characters and their similar behaviour under
culture, apart from the fact of the ingestion of
diatoms, is sufficient to establish these animals as
independent organisms.

It is an interesting fact that the largest forms of
these .Vmoebas when flowing quicklv can travel their
own length in about 40 seconds. One specimen was
observed to travel nearly si.\ times its length in a little

more than seven minutes, making various stops and
meanderings on the way. J. H. Orton.
The .Marine Biological Laboratorv,

The Hoe, Plymouth.

Projective Geometry.
.\rf. not the references to the " epidemic of projective

geometries" in a note in Nature of January i (p. 510)
somewhat unfair?

It is complained that they " may teach pupils to
copy out nroofs of stereotyped bookwork." The best
of the treatises contain an excellent selection of
problems calculated to give the student a firm grasp
of fundamental geometrical ideas. .\s for "problems
in mechanics involving a conic, cvcloid, or catenarv,"
the geometrv required is usually closely connected
with the calculus, and is to be found iii text-books
on that subject.
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Without doubt the calculus is the most important
branch of mathematics, and should come as early as
possible, but to those who are interested in the
geometry of conies the powerful methods of projec-
tion and reciprocation form a natural and attractive
sequel to the usual elementary course on the straight
line and circle. H. Piacgio.

University College, Nottingham, Januarv i.

I AGREE with Mr. Piaggio that projective geometry
is a pleasant and suitable subject of study for arts
students, especially women, who are reading for

honours with a view of entering the teaching pro-
fession. But for such students a single text-book
written by an eminent pure mathematician would be
better than the present array of books, the authors
of many of which havg not added much lo our know-
ledge of mathematical science. Further, Mr. Piaggio-
forgets that these arts candidates are not the students
who want their calculus so early ; indeed, they
flourished and prospered as well thirty years ago, '•

taking their calculus late, as to-day, perhaps better.

It is for the science student who combines pure
mathematics with mechanics, physics, and chemistry'
that the early calculus is most needed. The geo-,
metrical properties of space involved in the study of.

physical problems are almost invariably es.sentially

metric, and a course in projective geometry will

appear to such a candidate as a blind-alley, affording'
very little outlook. Although I liked the subject
myself, I cannot remember a single outside problem
to which I could apply my knowledge of it. On the
other hand, the geometrical properties of conies and
other curves are constantly involved in applications
to mathematical physics, where their significance can
only be properly understood when the curves have
been studied from first principles. Mr. Piaggio con-
siders that this geometry is contained in text-books
on the calculus, but the treatment in these books

—

especially in the case of the conic—is quite inadequate,
and, moreover, is almost invariably too analytical.
The old dividing line between geometrical and
analytical conies was, of course, a mistake, but its

abolition has led to the failure of students to study
these curves jroyn first principles, with the result that
the metric geometry of curves, especially conies, is

neglected, and students of physics get into the diffi-

culties mentioned in my note. Now it will be found
that the authors of many of these text-books run
down the study of geometrical conies, and propose
these projective methods as a substitute, and my
object is to point out that so far as my experience
goes this substitution leaves the student of mathe-
matics combined with physics much worse prepared
than he was before.

.\ former pupil, now a lecturer, once brought me
a proof that the path of a certain particle fl believe
an electron) was a cycloid. He had worked it out
analytically ; but I pointed out that the result followed
immediately from first principles.

By all means let projective geometry be taught, but
let its place be beyond the dividing point at which
students of pure mathematics and of physics bra.nch
off in different directions. There is plentv of other
work which is now crowded out of the course common
to all candidates, which possesses pressing and urgent
claims for inclusion therein.

The Writer of the Note.

Zonal Structure in Codoids.

The notice of Prof. Kiister's work on zoning in
colloids in N.wure of January 8 suggests to me that
such an influence is often manifest in our concretionary
formations.

In 1912 Prof. S. Leduc, after seeing some of my
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photographs of the Sunderland Magnesian Limestone,
suggested osmosis as the cause (see his " Biologie

Synthetique," p. 176). This stil! awaits demonstra-
tion.

Two processes appear to me to have been at work
in this concretionary limestone. The first step was,
I believe, the production of rod structures starting at

every possible angle from "bands of origin," and
lying either parallel to or divergent from one another.

Both forms are shown in the photograph of a vertical

section at Fulwell Hill ( x J). The rods are often

seen in a double series pointing in opposite directions,

though they are certainly never of stalactitic origin.

The second process seems to be similar to that which
produces Liesegang's rings; this caused a deposit of

lime in zones (Fig. i) across the rods, whatever posi-

^M^'^^-

tion or arrangement. They commenced as nodes on
the rods, ultimately by extension forming parallel

bands. The process often halted at various stages of

development, but specimens are found showing a com-
plete series of such changes and suggesting an easy
classification. George AnnOTT.

2 Rusthall Park, Tunbridge Wells, January 15.

Weather Forecasting.

Of the sciences, meteorology is perhaps the one
which most deserves and requires State-aid. Even to

the individual whose business is not affected directly

by the weather, a more certain knowledge of the atmo-
spheric changes which may be expected to take place
during the day would be of very considerable value.

Thanks to our Meteorological Ofiice, we can even now
ascertain from the morning papers what the weather
conditions of the day are likely to be ; but it is gener-
ally conceded that even the oflicial weather reports
sometimes prove untrustworth)'. By .some weather
experts forecasts are issued for three days in advance.
Such forecasts, however, are much more untrust-
worthy than the daily ones. Indeed, weather changes
are frequently so rapid that in the course of twenty-
four hours the atmospheric conditions may be almost
entirely changed over the whole of Europe.
There is no reason to suppose that any insuperable

difficulty Stands in the wav of accurate weather fore-

casting ; but individual effort cannot be expected to

bring together, and put in proper form for study,
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the vast amount of detailed information from distant

regions which must be dealt with.

To be of real service, correct forecasts should be
published for at least seven days in advance. Such
forecasts would be of great value to the agriculturist.

It does not seem to be quite appreciated how grt;at an
interest agriculture is, even to a manufacturing coun-
try like England. Compared with it the 18,000/. per
annum provided by the State for the carrying on of

the work of the Meteorological Office is an insignifi-

cant figure. Indeed, that so little is spent on this

department would seem to imph' that those who are
responsible for providing what is required take an
altogether incorrect view of what might really be
accomplished. One unexpected storm will often do
ten times as much damage to agricultural produce and
shipping as would provide all the money that is re-

quired.

It is diflicult to believe that in these days when
scientific method has led to such enormous improve-
ments in the conditions under which we live,

there are those who believe that meteorology is a

science which cannot be expected to assist greatly
in promoting the general welfare. That meteorology
has not made more rapid strides is due to the fact

that it is pre-eminently a science which requires

organised effort of a kind which the individual

meteorologist cannot undertake. What is required is

an organisation the efforts of which arc mainly
directed to the accvimulation of facts, and, what is of

equally great importance, the publication of such facts

in a form easy of comprehension.
A meteorological atlas gives us charts showing

mean temperatures, mean atmospheric pressures, &c.,

but although such charts are useful, indeed indis-

pensable for some purposes, we still require charts

giving the actual conditions obtaining at certain times
each day. The only charts of this description avail-

able are those issued by the British Meteorological
Office each week. Although these have greatly im-
proved during recent years, they still leave much to

be desired. If they were printed on a larger scale

they would be much more valuable. .Such charts

ought to show the isobars, isothermal lines, dew-

points, &c. The isothermal lines and dew points
would, probably, be distinctive of each wind province.

.\t the present time the science of meteorology, in

.so far as the laws governing the changes produced
in the air by vertical or horizontal movements are
concerned, is well up to date. What is wanted is a
clearer knowledge of the nature and origin of cyclones
and anticyclones. Correct conclusions can only be
drawn from charts showing correctly the conditioi*'j

actually obtaining over large areas at particular
moments.

It must not be forgotten that every cyclone as it

reaches new areas finds there wind conditions the
nature of W'hich exercise a profound influence upon
the form of the advancing cyclone. It is not, there-
fore, sufficient to know that a cyclone is advancing
towards us along a certain path. The actual form of
this cyclone and the wind and other conditions of the
.area into which it is advancing, are each of great
importance. So complicated are the conditions, and
so variable are they, that anything short of daily, or
twice daily, charts will fail to provide the material
required for ascertaining .the laws which govern the
circulation of the atmosphere and produce rain, wind,
and change of temperature.
A rich country such as England, one in which

agriculture and shipping are of such enormous im-
portance, should not fail to furnish material for such
a study of atmospheric changes as would render fore-

casts trustworthy, not only for one day, but for



January 29, 1914J NATURE 609

several days in advance. However, any further ex-

penditure of public money should not be granted, un-

less the information thereby obtained be published in

such a detailed form and at such a price that it would
be available for the study of all who take an interest

in meteorological science. R. M. Deeley.
.Abbeyfield, Salisbury Avenue, Harpenden.

Liquid Air as a Fixative.

Last year when Mr. .Vtkins and I were searching

for a method of extracting sap unchanged from
"various vegetable tissues, treatment with liquid air

suggested itself and proved a valuable means for

attaining this object. The rapidity of its action in

suspending vital processes and chemical changes and
in rendering protoplasm permeable, suggested its

further application as a fixative. Since then most
promising results have been obtained in various cells

and tissues by Miss E. S. Marshall, working in this

laboratory, showing various nuclear and cytoplasmic
structures with great clearness and with a complete
absence of plasmolysis. Henry H. Dixon.

School of Botany, Trinity College, Dublin.

Atomic Models and X-Ray Spectra.

It seems scarcely possible that Prof. Nicholson
(Nature, vol. xcii., p. 583) requires his two rings of

electrons, rotating under the inverse square law, to

have one and the same angular velocity; because, if

so, the impossibility of two different radii is self-

evident ; but his letter does not guard against this

<'lementary misapprehension. Oliver Lodge.
Mariemont, Edgbaston, January 24.

AVTOMATIC AEROPLANE CONTROLS.
ML'CH interest has been excited in the an-

nouncement contained in the daily Press
that Mr. Orville \\'rig-ht has succeeded in fitting

aeroplanes with a device which, according to his

statements, renders them as nearly "fool-proof"
as anything can be.

This device, as illustrated in the Daily Mail,

is an absolutely simple one, and works by com-
pressed air. Lateral control is effected by a

pendulum which operates an air valve, by which
the compressed air is admitted to a cylinder

containing a piston connected with the warping
device. For longitudinal control, Mr. Wright
uses a flat vane, which rises or falls when the

air impinges on its under or upper surface ; and
this is similarly made to operate the elevator.

The compressed air is generated by a small
windmill, which will continue to work when the

engines are stopped.

I have pointed out in Nature, vol. xci.,

p. 556, that a pendulum, operating on the

controlling devices of an aeroplane, instead of

increasing the stability and damping out the

oscillations, may produce the reverse effect.

It is thus evident that there must be definite

conditions under which such a device as this

may be able to accomplish its object, and

that there are equally definite conditions under

which it may lead to disastrous accidents. The
inference is that Mr. Wright has by experimental

tests arrived at a result which satisfies the con-
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ditions favourable for automatic control as op-
posed to those favourable for automatic wreckage.

xA.part from the use of a vane for longitudinal
control, and a windmill as a generator of com-
pressed air, the invention seems to differ very
little from a patent previously claimed by Mr.
H. G. Seager, of Colwyn Bay, which I have rather
carefully examined, because I am interested in

it, and he lives near. Seager uses a pendulum
and air pressure, but instead of one he has eight

vahes, and the same number of cylinders or
pneumatics, with the result that he can place his

warping devices or elevators in eight different

positions, according to the strength and sense of

the disturbance requiring to be counteracted. It

thus represents a more elaborate control.

There is a good deal of confusion at the present
time as to what is meant by stability in aviation,

and for this reason "automatic control" would
probably be a safer name than " automatic sta-

bility " for self-righting devices involving move-
able parts. The confusion arises largely from
the want of an adec)uate theoretical basis of com-
parison in the early days of aviation. Had theory
preceded practice, the first experiments would
have soon disposed of the divergences between
them, which appear to be leading to endless con-
troversies, misunderstandings, and mis-statements
at the present time.

Thus in a discussion on stability in The Aero-
nautical Journal for October, recently issued,

Mr. J. H. Ledeboer, near the end, says: "So
far, everyone who has contributed to this dis-

cussion appears to have made the cardinal mis-

take of confusing stability with controllability,

which are essentially different qualities, and are,

in fact, often contradictory." And in Mr.
Berriman's recent book, while introducing the

term " w eathercock stability " to designate some-
thing which may or may not be synonymous with

dynamical stability, he advances the opinion that

an absolutely stable aeroplane would never vary

its inclination to the horizon, and further that its

centre of pressure would always coincide with its

centre of gravity. So far from being absolutely

stable, the last-named condition might theoretic-

.tIIv be described as giving neutral equilibrium,

but unstable would be a more correct description.

The success of the Wright device is described

both by Wrisrht himself and by bis fellow-

passenger, Griflfith Brewer. The statement that

Wriirht flew several miles without touching the

handles is undoubtedly genuine.

While these things are happening in America,

considerable interest is still being shown in this

country in the Dunne machine, as is evidenced

bv the recent discussions before the Aeronautical

Society. In this case an important feature is that

the tendency to excessive bankin<r uo in turnine

curves is counteracted by rnakinsr the angle of

attack negative at the tins of the wings, so that

these are really pressed downwards instead of

lifted. The principle Involved may be stated sym-

bolically as follows, provided that we make the

assumptions necessary to simplify the formulae :
—
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Let S be an element of the sustaining surface,

a its angle of attack, c its distance from the

plane of symmetry. Then the lifting power of

the surface is proportional to 2S sin o cos o,

while the tendency to bank up at the outer side

in rounding curves is proportional to a co-

efficient which I call L„ and is proportional to

— 2 SSs^ sin a cos o, being negative in the or-

dinary case where an aeroplane tends to rise

excessively on the outer side when rounding

corners. Now the principle of the "negative

wing tip," as Dunne calls it, is represented sym-

bolically by the fact that by making a positive

when s is small, and a negative when s is large,

you can make

—

2S sin a cos a positive,

SSs^ sin o cos a zero or negative,

thus giving lift and yet neutralising or reversing

the banking action.

There is much to be said for Mr. Dunne's

remark :
" Finally I must remind you that all

my work has been done by practical experiments.

It is not the experimental facts which are in

question, but the theory which I have evolved

to cover these facts, which theory I submit to

this learned Society for criticisms. But the facts

are unquestioned. The aeroplane does do these

things, and if the theory does not give warranty

for the practice, then it is the theory which is

wrong." G. H. Bryan.

THE ATLANTA MEETING OF THE
AMERICAN ASSOCIATION.

THE sixty-fifth meeting of the American

Association for the Advancement of Science

was held at Atlanta, Georgia, during the week

December 29, 1913, to January 3, 1914, under the

presidency of Dr. E. B. Wilson, of Columbia

University. It was the first meeting which the

association has held in the Southern States since

the New Orleans meeting of 1905, and was marked

by an important series of papers relating in-

directly to the industrial advance in the south, to

health conditions existing among its people, and

to its geological and other resources. The attend-

ance was not large, only about 400 members and

fellows registering.

Nine of the national societies affiliated with the

American association met at the same time and

place, as follows :—

-

Astronomical and Astrophysical Society of America,

Botanical Society of America, American Association

of Economic Entomologists, Entomolofjical Society of

America, American Microscopical Society, American

Physical Society, American Phytopathological Associa-

tion, School Garden Association of America, Southern

Society for Philosophy and Psychology.

The address of the retiring president, Prof.

E. C. Pickering, Director of the Harvard College

Observatory, was on the subject "The Study of

the Stars."

The addresses of the vice-presidents, or chair-

men of sections, were as follows :

—
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A, "The Influence of Fourier's Series upon the

Development of Mathematics," E. B. Van Vleck,

University of Wisconsin; ft, "The Methods of

Science: To What Do They Apply?" A. G. Web-
ster, Clark University; C (on account of the absence of

Vice-President Miller the address was omitted) ; D,
" Safety and the Prevention of Waste in Mining and
Metallurgical Operations," J. A. Holmes, Bureau of

Mines
I
E, "Pleistocene History of Missouri River,"

J. E. Todd, University of Kansas; F, "The Story of

Human Lineage," W. A. Locv ; G, "The Evolution
of a Botanical Problem," D. S. Johnson, Johns Hopkins
University ; H (the address was omitted -""n account of

the absence of Vice-President Fewkes) ; I, "The De-
velopment of our Foreign Trade," J. H. Hammond,
New York; K, "The Physiological Instruction of

Medical Students," J. J. R. Macleod, Western Reserve
LIniversity (read by title); L, "Science, Education,
and Democracy," J. McKeen Cattell, Columbia Uni-
versity.

Two public lectures complimentary to the
citizens of Atlanta were given—the first by Dr.

C. W. Stiles, of the U.S. Public Health
Service, on the subject "The Health of the

Mother in the South." In this address, in which
some very remarkable facts were told in a very
plain way, the speaker urged in a most emphatic
manner the segregation of the races in the south,

an idea which has heretofore received little atten-

tion in the United States, although British sani-

tarians in the tropical British colonies have
appreciated its importance for some years.

The second public lecture was by Prof. C. E.

Munroe, of the George \\'ashington University,

on the subject "The Explosive Resources of the

Confederacy during the War and Now : A
Chapter in Chemical History." Prof. Munroe,
one of the American authorities on explosives,

and for a long time Professor of Chemistry at

the L'nited States Naval Academy at Annapolis,

dwelt upon the extraordinary activity of the south,

isolated as it was from other countries by the

blockading vessels of the northern fleet, in

developing such resources as they were known to

possess, and in manufacturing from them the

enormous quantity of explosives which were used

by the large southern army during its four years'

struggle for independence.

The papers read before Section E (geology and
geography) were devoted practically entirely to

the geology of the Southern States, and the

council of the association has made a grant to

secure the publication of these papers in a single

volume.
An important symposium was held under the

auspices of Sections D and I, on highway policies

and engineering, and other joint meetings were
held between the Section of Zoology and the

.\merican Entomological Society, and between the

Section of Botany and the .'\merican Phyto-

pathological .Association. Lender the Botanical

Societv of .America was held a symposium on

temperature effects.

Probably the most important symposium of the

meeting was held under the auspices of Section K
(phvsiology and experimental medicine), on the

subject of Pellagra. The subject was opened by
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a paper by Dr. J. W. Babcock, Superintendent

of the State Hospital for the Insane at Columbia,

S.C., on the medico-local relations of pellagra.

Dr. E. Bates Block, of Atlanta, discussed the

mental disturbances of this disease. Dr. G. M.
Xiles took an unusually optimistic stand in his

discussion of prog'nosis. The main paper of the

symposium was presented by Dr. W. J. Macneal,

of the New York Post-graduate Medical School,

for himself and his colleagues. Dr. J. S. Siler,

Medical Corps, U.S.A., and Dr. P. E. Garrison,

Medical Corps, U.S.N., and comprehended an

announcement of the later studies of the

Thompson-McFadden commission on the etiology

of pellagra. During the summer of 1913 the

commission has been actively at work at Spartan-

burg, S.C., and has accumulated and digested

a mass of facts bearing upon the etiology which
seem to discredit completely all questions of diet,

either as to character or amount, and to place the

responsibility for the disease upon unsanitary con-

ditions as regards the disposal of excreta ; in

other words, upon food contamination. The re-

maining paper was entitled "The Entomological
-Aspects of the Pellagra Investigation of the

Thompson-McFadden Commission," by Mr.
A. H. Jennings, of the Bureau of Entomology,
U.S. Department of Agriculture. Mr. Jennings

having worked for two seasons with the com-
mission at Spartanburg, practically absolved

Simulium from any relation to the disease, and
stated that if any insect is the vector of pellagra

it is in all probability the stable fly (Stamoxyi
calcitrans).

.\mong the actions by the council were the

acceptance of the Society of American Foresters

as an affiliated society, the adoption of a resolu-

tion looking with favour upon the organisation

of a Brazilian division of the association, the

authorisation of the establishment of local

branches of the association, the continuance of

the associate secretary for the south, and the

authorisation of the preparation of a directory of

the funds available for research work.
A report of progress from the Committee on

Expert Testimony was received. The movement
to bring the force of the association, composing
in its membership so many hundreds of scientific

men constantly called upon to give expert testi-

mony in the courts, towards a modification of

the present system of employing experts by
opposing parties in courts of law, was begun two
vears ago at Minneapolis. The committee in

charge of the work consists of Prof. E. C.

Pickering, of Harvard, chairman ; Dr. E. B.

Wilson, of Columbia; Dr. W. H. Welch, of Johns
Hopkins; United States Senator Elihu Root; Dr.

A. D. Little, formerly president of the American
Chemical Society ; and Dr. J. A. Holmes, of the

U.S. Bureau of Mines. The committee reported

a compilation of the laws of the different States

of the union on this subject, and stated that a

compilation of the laws of the different nations

of the world is in hand. Positive recommenda-
tions are to be expected from this committee at

the next meeting of the association, and, com-
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prising as it does sonie of the most eminent
scientific men in America, together with one of
its most eminent lawyers, the report will carry
great weight.

It was decided to hold the next meeting of the

association during Convocation Week, 1914-15,
at Philadelphia, with a summer meeting to follow

in .'\ugust, 1915, at San Francisco. The general
committee recommended to the next general com-
mittee that Toronto, Canada, be chosen as the

place of meeting for 1915-16, on invitation from
the University of Toronto.
The officers elected for the coming year were

as follows :

—

President : Chas. W. Eliot, president emeritus of

Harvard University. Vice-Presidents (or Chairmen of
Sections): A. H. S. White, Vassar College; B, A.

Zeleny, Universitv of Minnesota; C (no election); D,
A. Noble, New York; E, F. R. Lillie; G, G. B. Clin-

ton, New Haven; H, C. Wissler, .American Museum
of Natural History; I (no election); K, R. M. Pearce,
University of Pennsylvania; L, P. H. Hanus, Howard
University; M, L. H. Bailey, Cornell University.
General Secretary: W . A. Worsham, jun., Athens
State College of Agriculture Secretary of Council:
Henry Skinner, .Academy of Sciences. Associate
Secretary: R. M. Ogden, University of Tennessee.

DR. S. C. CHANDLER.

DR. S. C. CHANDLER, -whose death we
recorded with regret last week, was not

the least conspicuous in that earnest band of

American astronomers whose energy and resource

have done so much to advance astronomical

science. He began his scientific career in the

United States Coast Survey, a school that has
trained many brilliant observers, who, in positions

of greater independence, have rendered valuable

service. Dr. Chandler's claim to a place among
the most famous of these rests upon three notable

achievements. First, the invention and use of the

Almacantar, an instrument in which the small

circle perpendicular to the meridian passing

through the pole is adopted as a fundamental
circle of reference, and gravitational action round
an imaginary vertical axis is substituted for the

motion of rotation round the pivots of the hori-

zontal axis in the case of a vertical circle.

Secondly, for his valuable catalogues of variable

stars, in which he systematised the results col-

lected by many observers, thereby encouraging
and facilitating further observations. His work
in this direction was by no means confined to

simple compilation. He was both an indefatigable

observer and the fortunate discoverer of many in-

teresting objects of this class, ever directing atten-

tion to a branch of astronomy that has proved

both suggestive and fructiferous.

This habit of industrious examination and
critical scrutiny, acquired in discussing many
series of observations, proved of remarkable assist-

ance in the successful inquiry with which his name
will ever be associated, the detection of the varia-

tion of latitude, due to the want of exact coin-

cidence between the axes of the earth's figure and

of rotation. This work was exceedingly laborious,
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necessitating the reduction and collation of many
series of observations of zenith distance, and
that it was pursued with unswerving- determina-

tion is the more meritorious as previous com-
puters, misled by Euler's investigation of the

behaviour of an absolutely rigid earth, had de-

cided that no term of a periodic character could

be detected. Undismayed by this negative result,

Chandler, putting aside all suggestive hypotheses,

based his inquiry solely on the observations them-

selves, and accepted the results these offered.

He was thus driven to the inevitable conclusion,

first, that the latitude variation had a period of

428 days, a decision that was subsequently modi-

fied by showing that the complicated motion could

be best explained by the superposition of two

variations, one in fourteen, and the other in

twelve months.
These valuable investigations merit in the

highest degree the attention not only of those who
are especially devoted to astronomical and mathe-

matical researches, but also of that large and

ever-increasing class which is anxious for general

knowledge with regard to the physical phenomena

of our globe. This work merited and ob-

tained the recognition of the Royal Astronomical

Society, which awarded Dr. Chandler the gold

medal. It was his greatest achievement, but there

are other grounds on which he merits the gratitude

of astronomers, who will regret the loss_ of one

who equally adorned the threefold divisions of

computational, observational, and instrumental

astronomy. ^ '^-
"•

NOTES.
We announce with profound regret the death on

Saturday, January 24, in his seventy-first year, of Sir

David Gill, K.C.B., F.R.S., formerly H.M. Astro-

nomer at the Cape of Good Hope.

Before Lord Strathcona was carried to his grave in

Highgate Cemetery on Monday, there was an impres-

sive memorial service at Westminster .\bbey, at which

the King and Queen and Queen Alexandra were repre-

sented. The ten pall-bearers, selected on account of

their special connection with Canada, or personal

relationship with Lord Strathcona, were :—Lord Aber-

deen, Lord Lansdowne, Lord Lichfield, the Very Rev.

George Adam Smith (Principal of Aberdeen Univer-

sity), Mr. W. L. Griffith (secretary of the Canadian

High Commissioner's Office), the Duke of Argyll, the

Lord Mayor, Mr. Harcourt (Colonial Secretary), Sir

William Osier (regius professor of medicine, Oxford),

and Sir Thomas Skinner (deputy-governor of the

Hudson's Bay Company). A large number of distin-

guished people were present at the Abbey service,

including representatives of many scientific societies

and similar bodies. Among these were Sir William

Crookes and Sir Archibald Geikie (Royal Society),

the President of Magdalen (the University of Oxford),

the Master of Downing (the University of Cambridge),

Mr. J. G. Colmer (Canada Club), Sir William Ram-
say, Sir Boverton Redwood, and Lady Lockyer
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(British Science Guild), Sir Frederick Macmiilan

(National Hospital for Paralysis and Epilepsy, of

which Lord Strathcona was president), Sir Francis

Champneys, Sir Henry Morris, and Mr. J. Y. W.
Mac-Mister (Royal Society of Medicine), Colonel .Sir

T. H. Holdich (Royal Geographical Society), Dr. L H.

Tudsbery (Institution of Civil Engineers), and Sir

Charles Lyall and Prof. Ernest Gardner (League of

the Empire). Lord Strathcona was one of the trustees

of the British Science Guild, and took a practical

interest in developments of scientific and educational

work. His benefactions to McGill University, Mon-
treal, exceeded a quarter of a million ; he gave 25,000^.

to Marischal College. Aberdeen, and endowed a chair

of agriculture in .Aberdeen University. He also estab-

lished and endowed the Royal Victoria College for

Women at Montreal, and made many other

generous gifts to higher education. The Toronto

correspondent of The Times reports that at

a memorial service held on Monday at McGill

University in honour of Lord Strathcona, Prin-

cipal Peterson said :

—"The late Chancellor's contribu-

tion to education constituted no mere stereotyped or

conventional form of benevolence. In scientific, medi-

i:al, and higher education for women he was a pioneer

with a marked power of initiative which had been felt

all over Canada."

The wife of Dr. Weir Mitchell survived Fiini

only a few days. -She became ill shortly after his

funeral, and died of pneumonia on January 15. Mrs.

Mitchell was in her seventy-ninth year.

PROr. D. H. Te.nnent, of Bryn Mawr, has com-

pleted a biological investigation he has been conduct-

ing in Thursday Island in connection with the Car-

negie research fund.

Prof. W. >L D.wis. the Harvard geologist, is about

to carry out an exploration of some of the coral

islands in the Pacific. He is so arranging his tour as

to be able to attend the meetings of the British

."Association in .Australia.

Dr. E. C. Spitzk.\, a former editor of The American

Journal 0/ Neurology, has died in New York in his

sixty-second year. From 1885 to 1887 he was pro-

fessor of medical jurisprudence and neurology at the

New York Post-Graduate Medical College.

The death is reported, in his sixty-ninth year, of

Dr. G. W. Peckham, a former president of the Wis-

consin Academy of Sciences, Arts, and Letters, and

librarian of the Milwaukee public library. He was
distinguished by his studies in entomology, and had

collaborated with his wife in writing numerous works

on that subject.

The death is reported, in his sixtieth year, of Dr.

B. O. Peirce, who had held the Hollis chair of mathe-

matics and natural philosophy at Harvard since 1888.

He was the author of "Experiments in Magnetism,"

"Theory of the Newtonian Potential Function," and

"Table of Integrals," besides numerous papers on

mathematics and physics.

On Thursday next, February 5, Sir Thomas H.

Holland will begin a course of two lectures at the
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Royal Institution on types and causes of earth crust

folds. The Friday evening discourse on February 6

will be delivered by Dr. H. S. Hele-Shaw on the

mechanics of muscular effort, and on February 13 by
Prof. J. Norman Collie on production of neon and
helium by electric discharge.

Mr. H. Lamsley, writing from Watford, states that

a queen wasp was seen by him upon his desk in an

office on January 22, although the weather was very cold.

This early date for a queen wasp to appear is worth

putting on record. Curiously enough, we notice that

two wasps are recorded in The Times of January 24
as having been among the finds reported from the old

Roman city of Silchester, Berkshire, during the past

week.

At the last monthly general meeting of the Zoo-

logical Society it was announced in the monthly report

read by the secretary that the number of visitors to

the society's gardens during the month of December
was 29,820. The total number admitted during the

year was 1,157,974, being an increase of 145,076, as

compared with the total for the year 1912. The
monev received for admission at the gates was 28,223?.,

or an increase of 4479/. as compared with the total

for the year 1912. The total number of fellows on the

roll at the close of the year 1913 amounted to 4733.

We learn from The British Medical Journal that

arrangements have nearly been completed for the

establishment, as a memorial to Lord Lister in Edin-
burgh, of a Lister Institute. It is proposed that the
institute, which will be devoted mainly to research in

bacteriology and pathology, shall work in connection
with the University, but that it shall be managed by
an independent board consisting of representatives of

the Royal Colleges of Physicians and Surgeons, and
of the University, and probably of the Carnegie
trustees, who have recently become interested in the
laboratories of the Royal College of Physicians.

.Another Antarctic expedition is announced, for de-
parture in 1915, and an absence of five years. The
Swedish .Antarctic Committee, which includes Admiral
Palander, Profs. Xordenskjold, and Gunnar Andersson,
and Dr. Nathorst, has secured the financial support of
the Government to the e.\tent of half the estimated
cost of 15,000;. It is proposed to equip a station in

Graham Land, with a scientific personnel ten in num-
ber, which will be supplied during the long sojourn in

contemplation by whaling ships, and will carry a wire-
less telegraphic installation. This appears to be one
of those expeditions which will be the logical corollary
to the attainment of the south pole, including no sensa-
tional feat of travel, and making, therefore, no direct
popular appeal, but attempting substantially to extend
the scope of scientific research in the Antarctic.

The annual general meeting of the French Physical
Society was held in Paris on January 16. The officers
for the new year were elected, and the accounts for
the past year presented to the members. From the
figures given in the report it is evident that the society
is in a most flourishing condition. More than 100 new
members joined during the session, the membership
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now being more than 1600; Paris, the rest of France,

and countries outside France each providing about a

third of the total. It possesses more than io,oooi.

of invested capital, and its income for the past year
exceeded 1700?. The expenses for the vear were
slightly less, the principal items being the printing of

the Journal de Physique, 570Z., and other books and
reports issued to members, 300I. A series of six lectures

on recent advances in physics is to be given during
the next three months, the lecturers being Profs.

Madame Curie, Mauguin, Mouton, Cotton, Fabry, and
Becquerel.

A Phytopathological Congress, commencing on
February 24, will be held at the International Institute

of .Agriculture, Rome, to which all the chief Powers
are invited to send representatives. The object of the
congress is the devising of an international system for

the control of plant diseases, and based upon the sug-
gestions made in 1912 by M. Louis Dop and Prof. G.
Cuboni, on the occasion of the general assembly of the
delegates of the above institute. Prof. Cuboni has set

forth his views on this subject very clearly in an
aper^-u which he contributed to the Bulletin of Agri-
cultural Intelligence and Plant Diseases (November,
1912). In this he states that, though the protection
of agricultural plants from disease is a matter of the
most vital importance for all civilised nations, little

has hitherto been done to obtain any concerted action
in this direction. The sole exception is afforded by
the Berne Antiphylloxera Convention, established in

1878, and modified in 1881. This, as it stands, is only
of interest to vine-growing countries. If, however, its

scope were enlarged, so as to include the control of

all other contagious or parasitic plant diseases, whether
due to the attacks of fungi, or insects, it could be
expanded into an International Phytopathological Con-
vention.

.A NEW X-ray tube invented by Mr. W. Coolidge, of
New A'ork, marks an important step in the progress
of radiography and possibly radio-therapy. The prin-
cipal feature of the apparatus consists in a small spiral
of tungsten wire which, when strongly heated by an
electric current, becomes a source of electrons, and
thus serves as the kathode of the tube.—Surrounding
the spiral there is a tungsten ring connected with the
negative pole of an induction coil or static machine.
This electrified ring repels the electrons from the hot
wire so as to bring them to an approximate focus
upon a tungsten target (antikathode), where X-raj's of
varying degrees of penetration are produced. The
vacuum within the tube is extremely high, and com-
paratively wide variations of it do not appear to affect
the working of the apparatus. Perhaps the most
striking advantage of Mr. Coolidge's tube over the
usual kind lies in the readiness with which it can be
controlled. The output of X-rays is simply a function
of the temperature of the hot kathode, all other factors
remaining the same. When once set in action the
bulb requires little attention. Thus a tube of this
design has been run continuously for about an hour,
taking 25 milliamperes of current through it for the
whole time, and emitting a uniform radiation of
intense penetration. The idea underlying the invention
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is not quite new, for E>r. Lilienfeldt, of Leipzig,

recently introduced a focus tube in which the source

of electrons is a heated body.

A DISTINCT advance toward the adequate organisation

of sea fisheries investigation has been made by the

publication of the first report of the Advisory Com-
mittee on Fishery Research. This committee was
appointed by Mr. Runciman on January i, 1913. Its

report, now before us, begins with a short account of

the deliberations of the subcommittees, and then deals

with the various lines of investigation that are re-

garded as desirable in a series of appendices. Sugges-

tions as to the nature of the work which seems to be

required are made with reference to (i) the bottom

deposits and fauna
; (2) plankton and hydrography

;

(3) statistical fishery matters
; (4) marine pisciculture,

including lobster hatching, research on the natural

history of the oyster, and experimental work on a

large scale with reference to the purification of mussels

from contained sewage bacteria; and (5) the detailed

investigation of various edible fishes with regard to

their distribution and life-histories. Suggestions as to

a possible organisation of the various departments or

other authorities or bodies competent to carry on such

investigations are not made, since much depends on

the amount of money available for such research, and

on the possible reorganisation of the English Fishery

Department ; and it is suggested that marine labora-

tories already in existence may be asked to cooperate

in the work of investigation. The report, however,

formulates certain general suggestions for fishery in-

vestigations, and it now remains for the public depart-

ments to embody these suggestions in a working
scheme.

The National Geographic Magazine for December
last publishes a finely illustrated article by the Rev.

W. M. Zumbro, on the religious penances of holy men
in India. He gives a remarkable series of photo-

graphs representing the many varieties of Fakirs.

We see them lying on piles of thorns, or on beds

studded with nails, holding piles of water pots on

their heads, burying themselves in the ground, swing-

ing on wires, undergoing the ordeal of thirst, hanging

head downwards, or holding up their arms until the

muscles become atrophied. The subject is painful, but

the article is most valuable to anthropologists and to

students of Indian religious cults.

In Man for January Messrs. R. B. Higgins and

R. A. Smith describe a find of flint implements of the

Moustier type, associated with mammalian remains,

from the brick earths at Crayford. Not only does this

discovery enable us to fix a precise date for the Cray-

ford deposit, but the specimens provide an important

link in associating the Thames valley with that of the

Somme. It is clear that the implements date from

the Moustier period, and they are found with remains

of Felis leo, Canis lupus, Elephas primigcnius, Rhino-

ceros antiquitaiis, Equns sp., and Bos primigcnius,

according to the identification by Dr. A. Smith Wood-
ward.

In vol. xxxiii., part ii., of The Journal of Hellenic

Studies, Mr. K. T. Frost publishes, under the title of

"The Critias and Minoan Crete," an interesting
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paper, a revised edition of a remarkable article which

appeared in The Times of January 19, 1909. The
theory advanced is that the famous legend of the

lost island, Atlantis, told by Plato on the authority

of Solon, represents the downfall of the great sea

power in Crete, with its capital at Cnossus. This

legend was derived from Egyptian priests, who pre-

served the records of the great struggle which ended

in the ruin of Minos. The article is valuable inas-

much as it correlates the war in the eastern Mediter-

ranean with the history of Egypt. The tale of the

Minoan power before its destruction is identified with

the strange description of the Phaeacian culture in the

Odyssey of Homer.

"Root-borers and other Grubs in West Indian

Soils " is the title of a pamphlet (No. 73), by Mr. H. A.

Ballon, issued by the Imperial Department of Agri-

culture for the West Indies, published apparently at

Barbados. A large proportion of the offenders are

the larvae, among which those of the rhinoceros-beetles

(Strategus) are capable, on account of their size, of

inflicting a great amount of damage, although, as a

rule, they act the part of scavengers. The pamphlet

is illustrated with photographs of adults and larvae of

many species.

In the course of an article on endeavours to prevent

undue diminution in the number of animals valuable

for their fur or plumage, the first part of which
appears in the January number of The Selborne Maga-
zine, Mr. C. H. Miihlberg gives some interesting

details regarding the breeding in captivity of the

black or silver fox, for the sake of its valuable fur,

which is chiefly carried on in Prince Edward Island.

Skins of good quality range in price from 35^. to 6oo^,

and it is stated that six pairs of pups were sold in

1912 to a Russian company for breeding purposes at

no less than 3200^. a pair. The number of foxes

now kept in captivity in Canada is estimated at about

800, of which, however, only about 200 carry the fine

silvery-black coat which commands the highest price.

Attempts are also being made, it is added, to breed

chinchillas (which of late years have become exceed-

ingly scarce), for the sake of their fur, both in Buenos
.'\ires and in this country

Methods for the extermination of locusts in the

Anglo-Egyptian Sudan—the species usually met with

being Acridium (Schistocerea) perigrinum, Oliv.—are

discussed by the Government entomologist, Mr. H. S.

King, in the Cairo Scientific Journal for November
last. The device found most efficacious is to sprinkle

a sweetened solution of arsenite of soda on the

herbage on which the insects feed. As it is difficult

to transport arsenite of soda and treacle on camels

and donkeys, and a tent or native dwelling-house is

not the most convenient place to carry out the weigh-

ing and mixing, Mr. King recommends that a con-

centrated solution should be prepared at headquarters,

and carried to the spot in small iron drums. This

can be diluted to the required strength, and thus an

immense saving of labour is effected. If the opera-

tions are conducted by qualified officials, and the

poison is not allowed to reach native hands, no danger

can result from this scheme of operations.
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Thr legislation which has been adopted in Ceylon

against the diseases and pests of cultivated plants is

the subject of a special Bulletin (No. 6) by the Ceylon

Department of Agriculture. The bulletin, drawn up

by Mr. T. Fetch, bring-s together in a convenient

form the regulations as to both internal and import

leg:islation. The latter was commenced in igoi.

Under the re.ci'ulations now in force all living plants,

bulbs, &c. (except such as are imported for consump-
tion), also oranges and other fruits of the Citrus

family, and cotton seed, are subjected to fumigation

with hydrocyanic acid, whilst the seed of tea is fumi-

gated with formalin vapour. The importation of

cacao plants from the Dutch East Indies, and pepper

plants from India is totally prohibited. Internal legi.s-

lation was not introduced until some years latRr, and
only after it had been fully discussed with all the

interested parties. It was first applied to the coconut

beetles in 1907, but it is now extended to the shot-hole

borer [Xylehorus fornicatus), Hevea canker, and the

stem bleeding-disease of coconut.

We have received a reprint of the article on plant

ecolop-v (" Oekologische Pflanzengeographie ") contri-

buted by Dr. E. Riibel to the " Handworterbuch der

Naturwissenschaftcn " now being issued by Custav
Fischer, Jena. In this article, which is practically a

text-book of the subject, the author deals concisely

with the various factors of the environment which
determine the characters of the various types of plant

community, and after reviewing the various systems
of classification of these communities which have been
proposed, sets out in detail the classification recently

suggested by himself and Dr. Brockmann-Jerosch.
In this scheme, plant communities are primarily
divided into four types, composed respectively of

woody plants, of herbaceous plants on relatively rich

soil (meadows in the widest sense), of herbaceous
plants on poor soil (deserts in the widest sense), and
of free-floating aquatic plants (phytoplankton). The
geographical distribution and biological characters of
each type are given, and the author has compressed
into fifty papers a remarkable amount of information,
besides indicating the rapid progress which has been
made in recent years in this branch of botany, and
indicating the more important recent literature of the
subject.

In the second part of the Verb. Naliirliist. Vcreiiis

d. prc'Hss. Rhcinlandc u. Westfaliens for 1912 (1913)
Dr. W. Gothan records the discovery in the neigh-

bourhood of Dortmund, in the Ruhr basin, of a bed
containing number of well-preserved Carboniferous
ferns. Thev are of interest not only as being
the first obtained from this locality, but from the

fact that they include a new species, and also from a
distributional point of view. The article is illustrated

with three plates.

Dr. Felix Oswald, whose hand-printed work on
the geology of Armenia was reviewed in Natvke in

1906 (vol. Ixxv., p. 197), has rendered his results more
accessible by contributing the section on " Armenien "

to the " Handbuch der regionalen Geologic," edited

by Profs. Steinmann and Wilckens. This is illus-
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trated by a tectonic and a geological map, and by

sections (Heidelberg : C. Winter
;

price 2.80 marks).

The author points out the rise of a large part of the

region above the sea in late Jurassic times ; the two
types of marine Cenomanian strata, separated by a

gneissic ridge south of Tifiis into an eastern and a

western basin; and the folding of marine Miocene
strata during the Alpine movements in the Tortonian

epoch.

In the Atti del Lined, vol. xxii. (2) 5, Prof. T.

Levi Civita discusses the conditions that must be

satisfied by a function in order that it may have an

addition-theorem in which a function of x + y is

represented as the sum of products of functions of .v

and of y respectively. The ordinary exponential and
circular functions afford illustrations of this property.

According to Torricelli's theorem the velocity of

efilux of a liquid from a small aperture in steady

motion is equal to the velocity acquired by falling

from the height of the liquid surface. From a note

published in the Comptes rcndus (vol. clvii., p. 48) by

Prof. T. Levi Civita, it would appear that the same
result holds good for the initial velocity of efflux

when an opening is suddenly made in the walls of the

containing vessel the liquid being previously at rest.

It appears probable that this result could be easily

tested experimentally.

No. 2 of the jahrhuch der Drahtloscn Telegraphic

contains an article by F. Kiebitz on the refraction of

electric waves in the atmosphere. Since the upper
strata have a smaller density, luminous and electric

waves are propagated more rapidly high above the

ground than near the surface. This would lead to a

bending forward of the wave-front, were it not for

the curvature of the earth. The question now arises

whether this curvature is sufficient to counteract the

"prism effect" of the air. The author studies this

question numerically, and finds that, to counteract

the curvature, the densities on the ground and i km.
above it should be in the ratio of 29 : 13. The actual

ratio for dry air is 29 : 26, and for moist air about 10

per cent, greater. So far from bending forward,
therefore, the waves will lean backward and be de-

flected into the upper atmosphere. There they en-

counter the conducting layer, and are reflected down-
wards, but only it the lower surface of this conducting
layer is fairly uniform. Any folding or interruption

of this surface will (as pointed out by Sir Oliver
Lodge) lead to a reflection towards the origin or a
dissipation into still higher strata. Such disturbances
of uniformity must occur wherever there are irregular
variations of temperature and moisture, more par-
ticularly over land areas. It is found indeed that
sunshine on land has a deleterious effect on the clear-

ness of wireless signalling. Ideal conditions would
be presented by air saturated with moisture, together
with a uniformly stratified distribution of tempera-
ture. The best conditions are presented in this respect
by the Pacific Ocean, where we may expect to attain
the maximum ranges of signalling.

I

A HANDSOME clockwork orrery has just been com-

I

pleted by Messrs. G. Philip and Son, Ltd., 32 Fleet
I Street, and we have had the opportunity of examining
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it. Much trouble has been taken to construct a system

which cannot easily be put out of order ; and the result

is an admirable piece of mechanism. The sizes of the

planet.s, with the exception of the earth, are roughly

to a scale of 50,000 miles to the inch. The earth is

I'epresented by a globe one inch in diameter, and

additional mechanism makes the moon revolve around

it while the earth itself traverses its orbit. The orrery

ma\- be moved by hand or by clockwork, which will

keep the planets in motion for about three-quarters of

an hour; and it is not put out of adjustment if the

clockwork is started after the hand motion has been

used. The planets can also be placed in any position

in their orbits to begin with ; and then when the

clockwork is started, they will perform their orbital

movements accurately. The satellites are carried

round the sun with their respective primary planets,

and can be placed in any position around them, but

are not connected with the clockwork system. The
instrument is mounted upon a heavy mahogany
floor-stand, which gives stability to it, and

It forms an attractive as well as instructive piece of

furniture. Any attempt to represent the bodies in the

solar system and their movements by a model cannot,

of course, be more than a compromise, but the trouble

taken by Messrs. Philip to produce an orrery which

is compact and reasonably accurate is worthy of

encouragement.

OUR ASTRONOMICAL COLUMN.
Astronomical Occurrences for Febru.vrv :

—

Feb. 3. iqh. om. Venus in aphelion.

5. jh. 32m. Saturn in conjunction with the

Moon (Saturn 6° 50' S.).

7. oh. 39m. Mars in conjunction with the

Moon (Mars 1° 9' S.).

8. loh. 38m. Neptune in conjunction with the

Moon (Neptune 4° 31' S.).

II. 8h. om. Venus in superior conjunction with

the Sun.

,, i6h. om. Saturn stationary.

ij. i3h. om. Mars stationary.

22. 3h. 30m. Jupiter in conjunction with the

Moon (Jupiter 2° 56' N.).

6h. om. Mercury at greatest elongation E.

,, 6h. 41m. Uranus in conjunction with the

Moon (Uranus 2° 39' N.).

24. iih. i6m. Sun eclipsed, invisible at Green-
wich.

,, 2oh. im. Venus in conjunction with the

Moon (Venus 1° i' S.).

26. 6h. om. Venus at greatest heliocentric lati-

tude S.

28. 8h. om. Mercury stationary.

Use of the Objective Prism in the Determination
OF Radial Velocities.—M. Maurice Hamy, who re-

cently proposed an ingenious method of utilising the

objective diffraction grating in line of sight work (see

Nature, November 27, 1913, p. 383), has just pub-

lished (Comples rcndiis, No. 2, vol. clviii.) details of

:a wav in which advantage may be taken of the supe-

rior light power of the objective prism for the same
purpose. In order to supply the fiducial points neces-

sary to obtain absolute wave-lengths, M. Hamy has

devised means whereby the stellar spectrum may be

photographed down the iniddle of a comparison spec-

trum of a terrestrial light source taken with the help

lof a collimator. Whilst the details of the instrumental
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contrivances by which the stellar and terrestrial spectra

are brought into proper coordination, as well as the

theory of measurement and redaction of the resulting

plates are too complicated to be described here, we
may indicate that this adjustment is secured by

making successive images of the star and middle ot

the slit reflected by the polished and silvered base of

the prism viewed in a second reflector near the

camera end coincide with the point of intersection of

two wires. The realisation of the idea should delight

the heart of some instrument-maker. Measurement
need not be confined to the particular star on which

the settings are made, as M. Hamy shows that it is

possible to utilise all the spectra registered during the

one stellar exposure.

A Monument to "The Hour."—The Revue Scieu-

tifique for January 10 states that M. Lecornu, a mem-
ber of the Paris .\cademy of .Sciences, has suggested

a proposal for the erection of a monument to " the

hour," to perpetuate the remembrance of the inter-

national standardisation of the hour (March 9, 1911),

and of the choice of Paris as the " centre horaire

iTiondial," and the transmission of time by the wire-

less installation of the Eiffel Tower. A committee
has been formed, and it is proposed to set up the

monument at \'illers-sur-Mer, a spot where the Green-

wich meridian cuts France ; this position has been

accurately determined by the military geographical
service.

" L'Astronomie " for January.—In the first issue

of L'Aslroiwmic for the current year it is announced
that the council of the Astronomical Society of France
has decided further to enhance the value of this very

excellent journal by increasing the number of illus-

trations and their scientific and artistic interest ; more-
over, the number of pages of text will be also aug-
mented. .Vnother new feature will be the publication

in the journal every three months of a new series of

celestial charts, drawn especially by M. G. Blum,
giving the aspect of the southern hemisphere sky.

The first of these charts is printed in the present

number. The new form of illustration is also

depicted, and shows striking reproductions of

numerous images of the planet Saturn, so successfully

photographed bv Prof. Barnard in 191 1 with the large
Mount \\'ilson reflector. This issue contains also

much interesting matter. Thus an account with illus-

trations is given of the large fall of meteorites at Aztec,

in Arizona, which took place on July 19, 1912. M.
Camille Flammarion gives an excellent summary of

the magnetic communication between the sun and
earth, while the concluding article on stellar photo-

metry is contributed by M. Jules Baillaud. Observers
of Mars will be interested in the abnormal feature on
this planet's surface observed by M. Fournier in

October and December, 1911, in the Lybian and Arca-
dian regions.

INTERNATIONAL CONFERENCE ON THE
SAFETY OF LIFE AT SEA.

'T'HE International Conference on the Safety of Life
* at Sea, first suggested by the German Emperor

and convened by the British Government, has now
held its final meeting. As a result of its labours, a
very important convention has been signed by pleni-

potentiaries of the following States :—The British
Empire, including .Australia, Canada, and New
Zealand, which were represented separately, Germany,
France, the United States, Austria-Hungary, Italy,

Spain, Sweden, Norway, Holland, Belgium, and Den-
mark. The text of the convention will not be pub-
lished until February 15, but the chairman of the
conference. Lord Mersey, has outlined its principal
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points in a speecli moving its acceptance by the dele-

gates. TJie convention must be ratified by tlie different

States prior to December 31, 1914, and comes into

force on July i, 1915.

An international service is to be established and
placed under the control of the United States for the

purpose of ice patrol and observation and for the

destruction of derelicts in the North Atlantic. The
masters of all vessels are to cooperate with this service.

Safetv of construction has been dealt with under the

headings of "New Vessels," and "Existing Vessels."

The convention provides that the degree of safety

shall increase in a regular and continuous manner
with the length of the vessel, and that vessels shall

be as efficiently subdivided as is possible having regard

10 the nature of the services for which they are

intended.

The convention provides that .all merchant vessels

of the contracting States when engaged upon inter-

national (including Colonial) voyages, whether
steamers or sailing vessels, and whether they carry

passengers or not, must be equipped with wireless

telegraphy apparatus if they have on board fifty per-

sons or more (except where the number is exeeption-

allv and temporarilv increased to fifty or more owing
to causes beyond the master's control). There are

certain exemptions to this regulation. \ continuous

watch for wireless telegraphy purposes is to be kept

bv all vessels required to be fitted with wireless

apparatus, as soon as the Government of the -State to

which the ve.^sels belong is satisfied that such wateh
will be useful for the purpose of saving life at sea.

Meanwhile certain classes of vessels are specified as

being required to maintain a continuous watch. The
wireless installations must have a range of at least

100 miles. .\ transition period is provided to enable
wireless apparatus to be fitted and operators and
watchers obtaini-d.

The convention lays it down that there must be
accommodation in lifeboats or their equivalents for all

persons pn board, and that as large a number as

possible of the boats and rafts must be capable of

being launched on either side of the ship, so that as
few as possible need be launched on the weatherside.
The convention specifies a minimum number of mem-
bers of the crew competent to handle the boats and
rafts. .\11 ships are to have an adequate svstem of

lighting, so that in an emergency the passengers may
easily find their way to the exits from the interior of

the ship.

Ships of the contracting States which comply with
the requirements of the convention are to have
furnished to them certificates of the fact, which are to

be accepted by all the States as having the same value
as the certificates issued by them to their own ships.

RECENT TEMPERATURES IN EUROPE.
CE^'ER.\L features of especial interest were
•-^ associated with the recent cold spell of

weather experienced over the central and southern
|i.irts of western Europe. It is common enough
in January for lower temperatures to prevail

over Germany than in England, but in the
coastal regions of the south of France the
normal temperatures at this season of the vear are
warmer than in the British Isles. The temperatures
t.iki-n from tlie Daily \\"eather Report of the Meteoro-
logical Office show that for the twelve days Januarv
i.;-2j, which approximately comprise the cold spell,

ihe mean temperature in London was 54°, the mean
of the maxima being 36°, and of the minima 32°.

At Biarritz the mean for the whole period was 33-5°,
the mean of the maxima 38°, and the mean of the
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minima 29° ; nine nights out of the twelve were colder

than in London; the lowest temperatures were 21° on
January 16, and 22° on January 15, whilst in London
the lowest temperature in the twelve days was 24° on
January 23. The mean temperature at Perpignan for

the period was 34-5°, the mean of the maxima 40°,

and of the minima 29°, the latter being 3° colder than
in London, and nine nights had lower minima; the

lowest readings were 22° on January 20 and 22. At
Nice the mean was 40-5°, the mean of the maxima 47°,

and of the minima 34° ; frost occurred on the three

consecutive nights, January 14-16. Paris had the
mean temperature 245°, the mean of the maxima 30°,

and the mean of the minima 19°; January 20 was the

only day with the maximum above the freezing point.

Much snow also occurred with the cold in parts of

France. The cold spell was due to a region of high
barometer readings, which maintained a position be-

tween the British Isles, Denmark, and the north of

Germany, and caused a flow of air over Germany and
France from the colder regions of Russia. The Daily
W'eather Report on January 23 shows that at 7 a.m.
the temperature was 50° at Seydlsfjord in Iceland,

which was the same as at Lisbon, and with this

exception was warmer than any other station given for

western Europe. Seydisfjord was 25° warmer than
London, 36° warmer than Paris, and 14° warmer than
Nice. The southerly current of air which caused the

anomaly was doubtless associated with the same dis-

turbance which occasioned the rapid rise of tempera-
ture and thaw over the British Isles.

THE IMPORTATION OFBIRDS' PLUMA GE.
A S is now well known, the United States Govern-
^ * ment has made the importation of birds' plumage
penal, as well as prohibited the wearing of feathers.

.\ustria and Germany are in accord with England as

to the necessitv of putting a stop to this nefarious

traffic bv similar laws. France and Belgium stand on
the other side, for the plumassiers are so influential

that it is hopeless for the Government of either of

these countries even to propose such a protecfivc Bill.

The French plumassiers, however, now very uneasy
at the trend of popular opinion in Europe and .\merica,

have attempted to ward off the severe blow which
their trade would suffer if the Soci^t^ d'.Vcdimatation

were to sympathise with the moveinent, by securing
their admission, in considerable numbers, to the mem-
bership of both that society and the Ligue Frangaise
pour la Protection des Oiseaux. Successful so far,

thev ne.xt brought forward a project before the former
society for the appointment of a " comit^ d'ornithologie

economique," similar to the one in England, with the
avowed purpose of inquiring into the mass of evidence
as to the destruction of birds brought before the Eng-
lish Parliament and the L'.S. Congress, but the real

object of which is the hope of checking the growing
force of opinion against them on this question. It

will be a matter of great satisfaction to all in sym-
pathy with the movement in this country to learn
that, at a meeting held in Paris on December 24, the
ornithological section of the -Acclimatisation Societv
of France, after giving careful and prolonged hearing
to the plumassiers, were constrained to record that the
arguments adduced before them were unable to modifv
the opinions hitherto held by bird protectors with
regard to the plumage trade. Notwithstanding fierce

opposition and grave discord raised by the plumassiers,
the project for a committee was rejected, as no benefit

from it could accrue to the protection of birds. The
society declared also its conviction that the depositions
which have led to the prohibition of the importation
of birds' plumage to the United -States are unimpeach-
able and trustworthv.
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GEOLOGY IN NORTH AMERICA.
TTHE Geological Survey Branch of the Department

-'• of Mines of Canada continues to cover a wide
tield of research. Even its " Summar)' Report " for

11)1 1 includes topographic and structural papers, in

which coal-mining areas are dealt with, as well as
notes on peat and clay, and (p. 316) on petroleum in

New Brunswick. J. \V. Goldthwait's paper (p. 296)
on post-glacial changes of level in Quebec and New
Brunswick continues work previously published
(.Mem. 10) on the shore-lines of the extinct lakes
.Algonquin ;md Nipissing in south-west Ontario. In

this earlier memoir the author draws isobases across
the Great Lake region, showing the warping of the

beaches of Lake Algonquin and its successor, the

greater uplift being in both cases in the north.

M. E. Wilson, in a publication numbered 1064,

describes country on the east side of Lake Timis-
kaming, Quebec, where for the most part pre-Cam-
brian rocks prevail. The relations of the fragmental
Huronians to the older granites are described. A
large colour-printed map (i8.\), on the scale of one
inch to one mile, has been issued of the mining
region round the lake, and includes on the west the

interesting basic igneous rocks and green schists of

Cobalt.

M. E. Wilson, in Memoir 17K, shows how the

geological surveyor is quickly following the extension

of the railway into the gold-bearing region of northern

Ontario.
G. S. Malloch, in Memoir 9E, describes the Big-

horn Coal Basin of Alberta, where a large area of

undeveloped coal exists in Upper Jurassic or Lower
Cretaceous strata. The region lies near the United

States border, and is so far only accessible by hbrse-

trails.

Memoir 27 (1912) is concerned \vith a serious report

on Turtle Mountain, which rises above the town of

Frank, Alberta. This limestone mass is tunnelled

into at the base for coal, and a destructive landslide

occurred in 1903. R. A. Daly, W. G. Miller, and
G. S. Rice, the commissioners appointed, now show
that great fissures traverse the upper portion of the

mountain, and that the modern forest growth
is affected by their widening. The illustrations,

especially plate viii., record impressive instances of

the creep of massive rocks. It is recommended that

the town of Frank, at the foot of the great scarp,

should be moved to another site in the valley, since

the mountain is structurally unsafe, irrespective of its

()ossible weakening by the mines.

In Memoir 13 (1912), C. H. Clapp describes the

mountainous region of southern Vancouver Island.

.•\ recent uplift of some 250 ft. has taken place (p. 13),

whereby the coast-features have become rejuvenated,

and the streams now fall from upraised coastal plains

over rock-cliffs into the ocean. The prospects of

copper-mining are discussed, but pyrite and pyrrhotine

are the most prevalent ores. The metallic veins arose

(p. 173) in connection with igneous intrusions of

Upper Jurassic and Lower Cretaceous age.

W. H. Twcnhofel, of Yale University {.4i». Journ.

Sci., vol. xxxiii., 1912, p. :), summarises the physio-

graphy of Newfoundland, in a paper that will interest

geographers. I^ault-scarp features remain prominent

on the Long Range in the south-west of the island,

and the faulting is later than the formation of_ a

peneplain, which is tentatively correlated (p. 19) "'ith

the late Cretaceous peneplain of the Appalachians.

In Memoir 21 (1912) of the Canadian Geological

Survey, on the geology and ore deposits of Phoenix,

B.C., O. E. Le Roy niakes some interesting observa-

tions on the silicification of large bodies of limestone,

whereby nodular "jasperoids" are produced fp. 34).
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Memoir iOe, on the clay and shale deposits of Nova
Scotia and portions of New Brunswick, by H. Ries
and J. ls.eole, and .Memoir 24E, "by the same authors,
on the clay and shale deposits of the western prov-
inces, both contain (pp. 115 and 177) a useful general
essay on clay-rocks and their impurities. H. S. de
Schmid has similarly incorporated a broad review of

the mica industry throughout the world in his memoir
on mica (Department of Mines, Mines Branch, 1912).

The development of the "mica-board" trade now
allows of the use of material that formerly was thrown
aside.

In a monograph of 200 pages on pyrites in Canada
(Mines Branch, 1912), A. W. G. Wilson describes the
uses of iron sulphides, and the processes employed
in roasting and in the manufacture of sulphuric acid.

The Mines Branch has also issued vol. i. (376 pp.)
of a ' Report on the Building and Ornamental Stones
of Canada," by W. A. Parks, in which technical

questions are prominent ; and numerous papers on
applied mineralogy appear in the "Summary Report"
for the year 191 1, including an account (p. )103) of the

use of magnetic observations in tracing pyrrhotine.

Pyrrhotine in Canada,.of course, to the miner implies

pentlandite and nickel.

L. M. Lambe, of the Geological Survey of Canada,
has reviewed tJie past vertebrate life of Canada
(Trans. R. Soc. Canada, vol. v., 1911, ser. 3, p. 3).

Due prominence is given to the deinosaurs of the

Judith River beds.

O. P. Hay, in a paper on the recognition of Pleis-

tocene faunas (Smithsonian Miscell. Collections,

vol. lix.. No. 20, 1912), shows, in a series of maps,
the distribution of a number of mammals in North
America since the Pliocene period. The limit set by

the fluctuating ice-margin in the north is clearly

seen ; but the author regards temperature-changes as

of far less importance in promoting changes in the

fauna than the mere element of time, whereby one
type of mammalian fauna disappeared before another,

which was itself already doomed to disappear. We
presume that the doom thus referred to implies some
cause other than the mere decay of specific energy
during time ; but this question trenches on physiology.

The work of the United States Geological Survey,

equallv with that of Canada, maintains a broad out-

look, from topography to mineral research. The suc-

cession of severe earthquakes that occurred in the

central Mississippi Valley in 1811-12, when the region

was thinly populated, has been investigated by M. L.

Fuller (Bull. 494, 1912). The possibilities of recur-

rence are considered (p. no). Interesting surface-

features due to the sudden extrusion of sand from
fissures still indicate the earthquake-area, and a large

region of sunken land is marked by stumps of trees

standing in water, as was noted by Lyell in 1846

(p. 70).

The second edition of F. W. Clarke's" Data of Geo-
chemistry" (Bull. 491, 1911) now takes the place of

the copies of this manual that have been used with

such advantage in scientific libraries. Its 731 pages
form a summarv of the chemistry of the earth, with
abundant references to sources of information. The
origins of rninerals and rocks are steadily borne in

mind, and the results of the evolution of gases from
the earth, of processes of subaerial weathering, and
of the multinlicntion of marine organisms in the

ocean, are alike brought under review. The work,
indeed, is for the general geologist quite as much as

for the specialist in petrology. The passages on
pragonite and calcite, on laterite, and on dolomitic

limestone may serve as good examples. Nearly a

hundred pages, moreover, are devoted to the origins

of metallic ores.
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T. N. Dale and H. E. Gregory (Bull. 484) describe

the granites of Connecticut, with remarks (p. 17)

on the composite origin of some of the associated

gneisses. As is usual in such memoirs, examples arc

given of the monumental use of the quarried stones.

T. N. Dale also reports on the marbles of Vermont
(Bull. 521), in which graphitic bands are ascribed to

marine algae of Ordovician age.

Bull. 492, by G. F. Loughlin (1912), contains some

interesting examples of the

effects of dynamic meta-
morphism upon gabbro in

Connecticut, well illustrated

in plates x. and xi.

C. W. Hayes and W.
Lindgren edit the report

on the developments in

economic geology during;

iqio (Bull. 470, iqil). ('(in-

siderable altention is given

(PP- 37i~4*^.0 to the oolitic

phosphate beds of Idaho,
Montana, and Wyoming.
R. W. Richards and G. K.
Mansfield (p. 377) hope to

show later that the Upper
Carboniferous phosphatic
deposits of Idaho were
formed at a time of ab-

normal enrichment of the

sea-water with phosphoric

acid or its salts, and not by
subsequent infiltration. In

Bulletin 471, M. R. Camp-
bell continues this report kiy

an extensive review of

mineral oils, coals, and lig-

nites in many districts now
under exploration. W. T.

Lee (Bull. 510) has explored

the area of Cretaceous coals

in north-west Colorado.
These coals have been im-
proved in calorific value by
the influence of quartz-
monzonite laccolitic intru-

sions, which are cicarlv

shown in the published sec-

tions.

H. S. Gale (Bull. 523) re-

views the nitrate deposits of

the United States, none of

which seem at present to be
of commercial value. The
sketch of the origin of

. nitrates in soils (pp. 31-5)
is just what teachers of

mineralogy and agriculture

require.

The demands of agricul-

turists are further con-

sidiTcd in Bulletins 511 and
SI 2. The former, by B. S.

Butler and H. S. Gale,

deals with a newly found
deposit of alunite in Utah, which is believed (p. 36)
to result from the uprising of solutions from below.
The mineral occurs in veins in andesite, the main one
being 20 ft. thick. The purity of the mass is shown
by analyses which yield respectively 1046 and 9-71 per
cent, of potash. Alunite may b^ converted into a soluble
sulphate by calcination, and a useful review is given of
its commercial use in .Australia and other places. In
Bulletin 512, A. R. Schultz and Whitman Cross, with
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a somewhat prophetic outlook, consider the future ot

the potash-bearing rocks of the leucite hills in

Wyoming. The percentage of potash in these lavas
is about the same as that in alunite, and may reach
even 12 per cent. The greater portion of the potash
occurs in the two minerals leucite and phlogopite,
and the authors look forward to the possibility of the
separation of these minenils and the extraction of
potash and alumina from them, or even from the lavas

McCarthy Creek, Nis :t, Alaska 1 Bull. <4S, U.S. Geol.

as a whole. The estimate of the alumina availab'.c in

millions of tons (p. 35) seems premature, and any
commercial process that may be devised will probably,
so far as this substance is concerned, be applied also to

common clay.

Pelrographers as well as miners will find much of

interest in Professional Paper 77, on the Park City
District, Utah, by J. M. Boutwell. .X novel and
effective feature is the illustration of the ores and
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associated rocks b\' ijholosraphs lalcen in tiic lunnels
of the mines.

Minintr districts in a hitherto unmapped region in
Ellio County, Nevada, are described by V . C. Sch/ader
in Bull. 497 (1912). The gold ores of Jarbridge, which
are here beautifully illustrated, are attributed (p. 63J
to the rise of waters at a high temperature, follow-
ing on the eruption of Miocene rhyolites. The metallic
ores are sometimes referred to as "mineral" and
sometimes as "metal values," terms which seem out
of place in a scientific treatise. A. Knopf (Bull. 504,
1912) describes briefly the Sitka mining district,
Alaska, where gold in quartz reefs and gypsum are
the valuable materials. The gold, as welfas certain
copper ores, is regarded (p. 17) as connected with the
uprise of intrusive diorite.

F. H. MotTit and S. R. Capps (Bull. 448, 191 1) show
very interestingly how slowly moving rock-glaciers
succeed true glaciers where warmer conditions now
prevail in .\laska. Snow-slides, of course, assist in

Fic. =.-Diabjse dyke in faull-plane in Cainozoic (Chick.lloon Coal-mca-sure) strata, Castle Mou;
From Bull. 500, U.S. Geol. Survey.

moving the niateri;il, but rock undoubli^dlv now
predominates in the How. The illustration here' repro-
duced (Fig. j) is one of several instructive plates. Gold
is now the main product of the Nizina district, though
chalcosine and native copper offer attractions.
Alaska claims continued notice. Bulletin 485, by

G. C. Martin and F. J. Katz, describes the lliamna
region, where Triassic cherts are associated, as seems
alrnost inevitable, with "green rocks" of volcanic
origin. The same authors, in Bulletin 500, deal with
the coal-bearing Lower Matanuska Valley, above
Cook Inlet in lat. 62°. The coals are in Cainozoic
strata, and are probably of Eocene age (p. 52). Basic
lavas have intruded through these beds, and form
conspicuous features on the bare hillsides (Fig. 2).

The development of .\laskan areas is also seen in
Hulletms 449, 498, and 502. In Bulletin 467 (1911),
\\". W. Attwood deals with the coals and possible gold
nresof the.VlaskaPeninsula, and furnishes several very
interesting photographs of the coast. Bulletin 520, bv
a nuinber of authors, brings our knowledge of the
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mineral resources of Alaska up to date. The review
(PP- 45"^*^) of the possibilities of railway construction
Ijetween the Pacific coast and tjie interior is of special
interest, and the sketch-map provided, with "coal
reported " marked on the seaboard of the north-east
passage, is the sort of thing to captivate a Frobisher
or a Cabot. The Cainozoic coal of the Bonnifield
region is reported on in Bulletin 501, which also
contains interesting notes on glaciation. Other
economic papers on Alaska have been already noticed
in Nature (vol. xc, 1913, p. 659).

Professional Paper 71 (1912), constituting a larg.
menioir on the stratigraphy of \orth America, by Bail"e\
Willis, and accompanied by a coloured geological
map of North .America, on the scale of i : 5,000,000, is

of such wide educational importance that it has
already received special mention (N.vruRE, vol. xci.,

p. 93). Changes in nomenclature are somewhat rapid
In the L'nited .States, and, since this great index was
published, C. D. Walcott (Smithsonian Miscell. Col-

lections, vol. Ivii., No. 70,
September, 1912) gives
reasons for withdrawing his
terms Georgian for Lower
Cambrian and Saratogian for

I'pper Cambrian, and replac-
ing them by Waucoban and
.St. Croixan respectively.

Roth these new names offer

puzzles in pronunciation for

the stranger. ".St. Croixan"
was first published by Wal-
cott as a stratigraphical term
in the preceding number of

the Collections, p. 257, in

which some very interesting

tracks of LTpper Cambrian
trilobites are illustrated.

Four of the recent Profes-

sional Papers deal with
western districts. No. 70, by
.\. M. Brooks, describes the

difficult survey of the Mount
McKinley region in Alaska
in i()02, where almost all the

geological svstems are repre-

sented. From the historical

summary on pp. 29-32, it

seems doubtful if any ex-

plorers had reached the sum-
mit of Mount McKinley
(20,300 ft.) by the close of

1910. The decay of the up-
land is shown by the

immense areas of post-Pliocene detritus recorded on
the preliminary geological map. The maps add con-
siderably to our knowledge of the topography of the
divide between Cook Inlet and the Yukon sy.stem.

In No. 73 \\'. Lindgren discusses the Tertiarv
gravels of the Sierra Nevada of California, well
known as the scene of hydraulic gold-mining. The
Great Valley of California has received detritus from
the rising continental land ever since the opening of
Cretaceous times, the shore-gravels becoming purelv
fluviatile durinc" the Pliocene period (p. 28). J. M'.
Boutwell (p. 54) has had an opportunitv of resifting
the first-hand evidence as to the antiquity of the
Calaveras skull, which at one time obtained a cele-
brity akin to that of the bones—also from Calaveras
—which "were found within a tunnel near the tene-
ment of Jones."

Professional Paper 74, by W. H. Weed, describes
the Butte District, Montana, and is bound
in cloth, a mode of presentation which makes
i; far more convenient than most of these large and
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frequently consulted volumes. The Big Butte is a

conspicuous rhyolitic hill rising above a somewhat
[

dreary country of quartz-monzonite and andesite. Ihe
,

bare surface, however, allows the mineral veins to be

traced over wide areas, and the district is now second

only to the South African Rand as a producer of

metals. The main ores are those of copper, contain-

ing 14 per cent, of silver. The volume includes a

large number of vein-plans, and illustrations of the
j

connection between separation-planes and ore-deposits

in the crystalline igneous rocks. The ores were accu-

mulated in these fundamental masses at some epoch '

prior to the eruption of the volcanic rocks at the close
[

of the Cretaceous period. The conclusions as to their
,

modes of origin may be compared with those of J. D.

Irving and H. Bancroft for the district of Lake City,

Colorado (Bulletin 478), where similar conditions
1

occur.

Paper 75 is by F. L. Ransome, on the Breckenridge

District, Colorado. Here gold is again the attraction,

and the district has rapidly developed .since 1909, when
new dredges were introduced for dealing with the

gravels. The glacial deposits show, as is so very

general in America, two epochs of ice-advance and

ice-retreat (p. 7^). The fissures containing the sul-

phide ores and the gold from which the placer ores

are derived were formed by earth-movements in early

Cainozoic times.

It is impossible in a brief outline to do justice to

the large volume (Monograph Lll.) on the geology

of the Lake Superior region, by C. R. van Hise and

C. K. Leith. Much of the discussion on the pre-

Cambrian series concerns the Dominion of Canada
also, and miners will find a comprehensive account

(pp. 460-596) of the ores of iron, copper, gold, and

silver in the district. The ferruginous cherts, with

haematite or limonite, are held to have arisen from

the oxidation of cherty iron carbonates and of the

green silicate greenalite, (Fe,Mg)SiO,,.»iH.O.^ The
green oolitic ores with haematite of Dodge County,

Wisconsin (pp. 567 and 536), which are regarded as

having been deposited in a granular form in the sea,

and the greenalite rocks of the Mesabi District (p. 165),

invite comparison with the ironstones containing green

oolitic grains in the Silurian rocks of North Wales

(p. 509), concerning which the last w-ord has by no

means been said ; while the red banded cherts remind

us of similar stratified deposits in South .Africa. The
authors believe that the iron, whether ha?matitc or

magnetite, was largely introduced into the Lake Supe-

rior sediments from the adjacent basic igneous rocks,

at a time when the latter were hot and capable of

sending magmatic waters into the sea in which the

sediments were accumulating (pp. 516 and 527).

In Bulletin 503, E. C. Harder indicates the develoo-

ment of the iron and steel industry on the Pacific

coast of California.

Bulletin 505 (1911), by A. C. Veatch, is a summary
of the mining laws of .\ustralia and New Zealand,

with testimonv bv practical miners as to their opera-

tion. The material of the bulletin was brought

together for a report to Congress, to assist in framing

regulations for granting leases of public coal-lands in

the United States.

The Geological Survev of Alabama, working in

(doperation with that of the United States, reports

(Bulletin No. 10) on the Fayette Gas Field in the

north-west of the State, w^here gas rises freely from

-mall "gas-pools" in a coalfield of Upper Carbon-

i fibrous age. Further explorations are recommended.

The development of roads throughout Alabama by

the use of selected material is discussed by W. F.

Proutv in Bulletin No. i:, and there seems evidence

that the lesson taught to Europe by the Romans, and
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long neglected by their successors, is at last spreading

in the United States. It will be many years, however,

before these civilised communities will possess the

advantages given by French rule to the Berbers of

North Africa.

The Wisconsin Geological and Natural History Sur-

vey issues (1912) a neat volume on the sandstones of

Lake Superior, by F. T. Thwaites. The Bayfield

group is the centre of interest, and is placed (p. 104)

below the Cambrian, representing a sandy terminal

phase of the Keweenawan sediments, in a region

where a basin had been established which became

choked by alluvial fans from the surrounding hills.

The Survey also issues a large geological wall-map

of the whole State, with a view to the requirements

of public education.

In continuation of its handsome series of cloth-

bound volumes, the Marvland Geological Survey pub-

lishes a work bv W. B. Clark (State geologist), A. B.

Bibbins, E. W'. Berry, and R. Swann Lull, on the

Lower Cretaceous deposits of the State. Mr. Berry

(p. 99) takes the opportunity to summarise, with

specific lists, the Lower Cretaceous floras of the

world. As regards British deposits, he points out that

we are not yet in possession of all that may be

expected from' the work of Dr. Slopes. Vol. ix. of the

reports of the Survev treats largely of highway con-

struction, but includes a history and description of

the iron industrv in the State. Prince George's County

has been described in the latest of the interesting

countv monographs, with complete topographical and

geological maps on the scale of one inch to one_ mile.

We can imagine nothing better for the information of

teachers in the local public schools.

The Iowa Geological Survey, in a massive volume

issued at the close of 1912, includes its annual reports

and papers for 1910 and 1911. More than iioo pages

are devoted to a thorough study of the underground

waters of the State, including (p. 268) several mineral

springs.

In The American Journal of Science, vol. xxxv.

(191 3), p. I, J. W. Goldthwait, whose Canadian work

has "been alreadv mentioned, describes cirques in New-

England, which, as seems natural, were occupied by

small glaciers both before and after the great exten-

sion of'continental ice. On p. 139. F. A. Perret carries

us to "The Lava Fountains of Kilauea," which may

now be fairlv styled American. The mobility of the

lava is ascribed '(p. 143) to its being highly charged

with an inflammable gas. The blue, and therefore

highly actinic, cloud due to the combustion of this

eas is here shown in photographs. It is well to learn,

in view of the great interest aroused by Brun's

researches, that the evolved gases are being carefully

studied on the spot. The author regards those

emerging from a lava-surface, that is, from a mass

subject to oxidation, as quite distinct from the far

purer gas of a great paroxvsmal eruption. We must

admit, in .spite of all the work done on fumcroles, that

we are still on the verge of this great question. In

the same volume of the iournal, p. 611, Mr. Perret

directs attention to the evidences of occasional explo-

sive action during the past history of Kilauea.

ROMER'S "ADVERSARIA."

ETUDES sur les notes astronomiques con-

tenues dans les Adversaria d'Ole Romer,"

is the title of a paper bv G. van Biesbroek

and .'\. Tiberghien, published in the Bulletin of the

Royal Danish Academy of Sciences (112 pp.). The

"Adversaria" were published in iqio, and were re-

viewed in Nature (vol. Ixxxvi., p. 4). The authors of

the present paper give a detailed analysis of most of
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the astronomical notes contained in tlie volume. Tliis

analvais is especially valuable on account of the way
in which the astronomical notes in the "Adversaria"
are mixed up with others on hydraulics, statics, the

construction of thermometers (the scale known as

Fahrenheit's is due to Romer), numismatics, &c.

These notes all date from the last eight years of

Riimer's life (1702-10), although several refer to in-

vestigations made during his stay in Paris (1672-81).

The authors dwell particularly on the various 'dis-

cussions of the work done from 1704 in Romer's pri-

vate observatorv a few miles west of Copenhagen,
which show him as a great practical astronomer, to

whom the principal modern instruments of precision

and methods of observing are due. Thus it is shown
that it was Romer, and not his pupil Horrebow, who
invented the method of determining latitudes by alti-

tudes observed north and south of the zenith and
nearly at the same time, now known as the Horrebow-
Talcott method. In this the result is independent of

refraction, and a micrometric measure takes the place

of the reading of graduated circles. Horrebow has
ccrtainlv the merit of having recognised and pub-

lished the advantages of the method, but there is now
no longer any doubt that the idea was due to Romer.
At the beginning of the eighteenth century the

method of determining time by observing equal alti-

tudes of the sun east and west of the meridian was
still in general use. Romer constructed an instru-

ment for this purpose, in which the telescope was
attached to a bar suspended vertically from a crook at

the upper end, and he prepared tables and formulae

for reducing the observations. By degrees the use

of the transit instrument, as regards which he was
himself the pioneer, superseded the observations of

equal altitudes in fixed observatories.

Romer also examined the problem of time-deter-

mination in the vertical of the jjole-star ; he did not

arrive at a siinple solution, but tried to get over the

difficully by constructing extensive tables for twenty-

seven selected stars. How much he was in advance
of his time is shown by his having employed the

formula for correcting transit observations for instru-

mental errors proposed fifty years later by Tobias
Mayer. The transit instrument in the prime vertical,

introduced by Romer, was employed by him to deter-

mine the time of the equinoxes by a method which
was a modification of one which he had described to

the Paris .\cademy in 1675, but which, like most of

his other investigations, never was published.

The authors give a detailed examination of his

preparations for determining the vernal equinox of

1702 by this method. In the original method (de-

scribed by Horrebow) the declination of the sun at its

upper or lower meridian transit was deduced from
the intervals of time between the transits over ver-

ticals near the prime vertical, employing an approxi-

mate value of the latitude of the place of observation.

In the method of 1702 the declination of the sun does
not enter, nor the latitude. The principal reason why
Riimer wished to eliminate the latitude, was, that he,

like Picard, thought it was subject to an annual
variation. \\'ithout knowing it, these two eminent
practical astronomers had, in fact, perceived the effect

both of aberration and of nutation on the apparent
place of the pole star. Romer's method of deter-

mining the equinoxes is more ingenious than useful,

since it not only assumes that the clock rate and
instrumental errors do not change, but also requires

that the sky should be clear for at least three conse-

cutive approaches of the sun to the prime vertical as

well as for .time determinations.

It might have been expected that the man who had
discovered the gradual propagation of light, and even
foreseen the existence of aberration as its necessary

NO. 2.^0Q. VOL. 02]

consequence, w-ould in his private notebook have left

evidence that he continued to be interested in the
discovery. There is, however," only an examination
of the question, whether it would be possible to deter-

mine the velocity of light by means of lunar eclipses.

He found, of course (as he had already done in 1677),
that the velocity is far too great to become perceptible
in observations of that kind.
Romer w'as the only observer who succeeded in

seeing Mercury on the sun's disc on May 6, 1707,
just after sunrise ; the authors have computed the
particulars of the transit by Newcomb's tables, and
find that the observation agrees perfectly with modern
theory. The doubts thrown on Romer's observation

by Halley and Baily have thus been shown to be base-

less, while Sharp's supposed observation must be
rejected altogether. There are many other points of

interest in this paper, which it is to be hoped will

become widely known, as it gives a valuable survey
of the varied activity of a man, who but for his

reluctance to put his researches into shape and publish

them would be reckoned among the greatest astro-

nomer*. J. L. E. D.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Camhridge.—Mr. D. (i. Reid has been appointed
junior demonstrator of human anatomy for five years

in succession , to Dr. Rogers, who has resigned the

office.

The prize of 50/. from the Gordon Wigan Fund for

a research in chemistry was awarded in the year igiji

to Mr. H. V. Thompson, for investigations on "Some
Reactions of Diiodoacetylene," " Acetylenic Carbon,"
and "The Molecular Weight of Cellulose."

To the detailed report on the work of the score of

men w^ho have held John Lucas Walker studentships
at Cambridge University, which occupies many pages
in the ])resent number of The Cambridge Reporter,
the governors of the trust have added these words :

—

" During the twenty-seven years since the John Lucas
Walker studentship, one of the earliest studentships

in pathology, was established, the candidate who
appeared most likely to carry out pathological inves-

tigations successfully, whether a Cambridge graduate
or from some other school, British and Colonial, has
always been appointed. While the work accomplished
by the later holders of this studentship is perhaps too

recent to be appraised, there has been ample time for

that accomplished by the earlier students to manifest

its worth and influence, not only upon the future

careers of the students and upon the Cambridge
Medical School, but upon the science of medicine.

Moreover, it is now possible to form a fair estimate of

the value of this foundation in particular and Of

graduate research studentships or fellowships in

pathology in general. It would be difficult to cite any
one position within the Empire which, in the same
period, has been occupied by a succession of men so

able, and who have attained such eminence in medkal
research."

Leeds.— Mr. Henry Rutson, of Newby Wiske,
Northallerton, has made a donation of 500/. to the

funds of the University. It is only a short time since

Mr. Rutson made a similar donation to the fund for

new- agricultural buildings.

Mr. Godfrey Bingley, an accomplished photographer,
who has been connected for many years with the

Leeds and Yorkshire Geological Association, has pre-

sented a collection of lantern slides, illustrating archi-

tecture, archeology, geology, and scenery in all parts

of England, but especially in Yorkshire. There are

about ten thousand slides of exquisite workmanship,
and the collection is admirably arranged and cata-
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logued. The section which deals with the geological

and geographical aspects of Yorkshire is believed to

bv- unequalled.
An anonymous donor has presented the sum of 20!.

tu be used for the purchase of a unique collection of

fossils from the Marine Bands of the Coal Measures

[
of Yorkshire, made by the late Mr. Henry Culpin, of

i Doncaster. The University has also received the con-

chological collections and library of the late Mr.
William Nelson. Mr. Nelson was a working man
who accumulated a collection of land and fresh-water

shells of extraordinary variety and great interest. On
his death a memorial committee was formed to acquire

his collection and library, which will now be handed
to the zoological department of the University, where
they will be a valuable addition to the resources for

zoological research.
,,

0.\i-ORD.—On Tuesday, January 27, Convbtation
passed a decree giving the consent of the University to

the establishment of three professorships, in anatomy,
chemistry, and experimental philosophy. These
will be styled Lee's orofessorships, and the provisions

I relating to them " will not come into effect until there

I
is a vacancy in the existing Lee's readerships in the

' three subjects respectively." The readership in chem-
istry is now vacant. The holder of each of the first

two professorships will receive qoo/. from Christ
Church annually ; the holder of the last-named will

receive the same amount, provided mainly by Christ
Church, but partly from other sources, including a
grant from Wadham College. The Lee's professor-

ship in chemistry will be an actual addition to the

present staff; the other two will be ultimately merged
in the existing professorships of human anatomy and
experimental philosophy. Christ Church W'ill retain

the power of appointing Lee's readers in anatomy,
chemistry, and physics, in addition to finding nearly
the whole emolument of the Lee's professorships. It

is to be honfd that the I'niversity funds set free bv
the action of Christ Church will continue to be applied
tu .scientifi<; objects.

Congregation has made some progress in the
amendment stage of the statute proposing extensive
changes in Responsions, but it is doubtful whether
the statute will reach a final reading.

The December number of T/ie CenUal, the journal
of the old students of the Central Technical College,
South Kensington, continues to display those features
which make it one of the best of the old students'
magazines. Of the scientific article and the technical

articles on chemical and electrical subjects respec-
tively, little need be said, as they do not differ mate-
rially from corresponding articles which might be
found in the technical Press. The article on "Ambi-
tions—Commercial v. Technical," by a young sales

manager, is well worth the careful consideration of

technical students. It puts very clearly the advantages
of a commercial career for those who have any doubts
as to their capabilities as constructional engineers.
The problems which confront a commercial engineer
are as interesting, and may often be solved by the
same methods as those a technical engineer encounters,
while the rewards of success are both larger and come
more swiftly. The rest of the number is devoted to

the events of the past session, including changes in

the staff, with photographs and views of the new
buildings, and to the changes of positions of a large
number of old students. It is the last characteristic

which makes the journal so invaluable to all old

Ccntralians.

.\ SHORT account of the work and objects of the
Sutherland Technical School, built several years ago
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by the late Duke of Sutherland and Mr. Andrew
Carnegie, near Golspie, in Sutherland, is given in the

issue of The Times for January 23. In a letter to

The Times of January 26, the Duchess of Sutherland
makes an appeal for 2o,oooi. as a partial endowment
for the school, and points out that io,oooL has been
raised among a few of her friends, and that it should
not be diflficult to secure the remainder. The aim of

the school is to give boys from the small farms and
fishing villages of the Highlands an opportunity to

continue their school life in conditions which shall

enable them to develop their special aptitudes and to

learn the essentials of appropriate industries. The
pupils are drawn from primary schools, and begin the

course at the age of thirteen. The boarding-house
attached to the school has room for forty-eight boys,

and bursaries are provided to the number of forty.

The secretary of the Scotch Education Department
has spoken of the school as one of the most interest-

ing educational experiments in recent times in Scot-

land. This successful attempt to provide a much-
needed link between schooldays and the years of wage-
earning is, in fact, worth the study of those education

authorities now contemplating the inauguration of

junior technical schools in rural districts.

SOCIETIES AND ACADEMIES.
London.

Royal Society, January 22.—Sir William Crookes,
O.M., president, in the chair.—Dr. R. T. Glazebrook

and D. W. Dye : The heat production associated with
muscular work : a note on Prof. J. S. Macdonald's
paper, Proc. R.S., B, vol. Ixxxvii. Prof. Macdonald's
results are analysed graphically by plotting, equations

being obtained from curves connecting the various

quantities—heat produced, work done, mass of indi-

vidual.—M. Wheldale and H. L. Bassett : The chemical
interpretation of some Mendclian factors for flower

colour. These researches deal with the Mendelian
factors for flower-colour in varieties of Antirrhinutn
niajus. Two varieties, ivory and yellow, are chiefly

considered. Ivory is a simple Mendelian dominant to

yellow and contains a factor " I," which is absent from
yellow. The authors have previously identified the

pale yellow pigment of the ivory variety with a flavone,

i.e. apigenin. In the present paper it is shown that

the yellow variety contains, in addition to apigenin,

another flavone pigment, i.e., luteolin, which is present

in the epidermis and accounts for the deeper yellow

colour of the flower. Hence the dominant ivory factor

may be expressed as the power to inhibit the formation
of luteolin in the epidermis.—Prof. G. Dreyer and
Dr. E. W. A. Walker : The determination of the mini-
mum lethal dose of various toxic substances and its

relationship to the body weight in warm-blooded
animals, together with considerations bearing on the

dosage of drugs. In warm-blooded animals of some
species but different weights, dosage must be calcu-

lated in relation to body surface.—Prof. R. Kennedy :

Experiments on the restoration of paralysed muscles
by means of nerve anastomosis. Part ii.. Anastomosis
of the nerves supplying limb muscles.—Dr. F. Norman
White : Variations in the sex ratio of Miis Raitus
following an unusual mortality of adult females.

Geological Society, January 7.—Dr. Aubrey Strahan,
president, in the chair.—C. I. Gardiner and Prof. S. H.
Reynolds : The Ordovician and Silurian rocks of the

Lough Nafooey area (county Galway). The Lough
Nafooey area forms a ridge about four miles long and
slopes steeply down to Lough Nafooey on the north.

The rocks are of -Arenig, Llandeilo, and Silurian age,

together with intrusive felsites, bostonites, labradorite-
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porphyrites, and dolerite. The Llandeilo rocks are
mainly confined to the low-lying- ground along the
shore of Lough Nafooey, and have yielded no fossils.

They dip at a high angle off the Arenig rocks, which
extend in a band from a third to half a mile wide from
end to end of the area. The Arenig rocks consist
of spilite-Iavas associated with coarse breccias, and
with bands and patches of chert in which at two points
radiolaria v.ere found. Unfortunately, no graptolites
were found in the Arenig rocks. Silurian rocks form
the whole southern half of the area. They are highly
inclined. They include representatives of the Llan-
dovery, Tarannon, and Wenlock formations. The
occurrence of Moiwgraptus galaensis confirms the
field evidence as to the Tarannon age of certain grey
flags. The Wenlock beds are represented bv thick
grits. The paper concludes with a table cornparing
the rocks of the Lough Nafooey area, with those of
Kilbride and those of the Killary district.—T. C.
Nicholas : The geologx of the St. Tudwal's Peninsula
(Carnarvonshire). The St. Tudwal's Peninsula is

situated at the S.E. extremity of S.W. Carnarvonshire,
and forms the N.W. limit of Cardigan Bay; it is

underlain by Cambrian and Ordovician rocks. In
the southern part of the peninsula the structure is

simple, and the succession plainly displaved in cliff-

sections ; Cambrian rocks similar in character to those
of Merionethshire form most of the coast, but the
interior is occupied bv Arenig beds, which rest with a
marked unconformitv on every local member of the
Cambrian in turn. The latter have escaped cleavage,
and mudstones in the midst of the series have yielded
fossils belonging to the zone of Paradoxidcs liicksi.

The P. davidis zone appears to be absent. This
southern area is separated by an overthrust from a
more northern area in which members of the Tre-
madoc, .Arenig, and Llandeilo series have been recog-
nised, but in which the rocks are crushed, faulted,
and disturbed, and the relations between the beds arc
far from clear. Pisolitic iron-ore is well developed in

the district, and occurs chiefly in the Llandeilo beds
along the line of the overthrust. Evidence is pre-
sented to show that, during the last phase of glacia-
tion, the ice was moving across the peninsula in a
westerly direction out of Cardigan Bav.

Linnean Society January 15.—Prof. E. B. Poulton,
president, in the chair.—H. A. Baylis ; Some observa-
tions on the tentacles of Bleniiius gaftoriiginc. A
study of sections of the branched tentacles shows an
abundant supply of nerves in the centre of the organs,
sending off branches to their smaller twigs. The
function of the tentacles is still doubtful, but so far as
the evidence goes, it only proves that thev are sensitive
to tactile stimuli, and probahlv the fusiform cells are
concerned in the perception of such stimuli.—G.
Claridge Druce : A new marsh Orchis. The author
proposed the name Orchis praetennissa for the plant
which he contrasted with the true flesh-coloured O.
incariiata of Linnaeus, as described by C. B. Clarke
in Journ. Linn. Soc, vol. xix. (1881), p. 206, showing
how it differed in the shape of the flowers and in

other characters from that plant. He has as yet been
unable to see any description or figure of his jjlant in

British or European works.

Royal Anthropological Institute, Januarv 20.—.\nnual

general meeting'.—Prof. A. Keith, president, in the

chair.—Prof. A. Keith : Reconstruction of human fossil

skulls (presidential address). The ordinary anthropo-
logical methods employed for the examination and
description of complete skulls are not applicable to

fragmentary fossil skulls. During the last six years
the president had endeavoured to discover and perfect

methods which might be employed in the recon-

struction of skulls from fragments. Recently frag-
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ments of a human skull, representative of the pieces
of a fossil human skull found at Piltdown, had been
submitted to him for reconstruction. A cast of the
original skull was kept by those who submitted the
fragments to him. There was no apparent trace on
the fragments of the middle line along the vault.

The reconstructed skull with a cast of the original
was submitted to the meeting. Tracings of the re-

constructed skull were exhibited side by side with
similar tracings from the lecturer's reconstruction of
the Piltdown skull to show that the problem of re-

construction was the same in each case, and that in

all dimensions the cranial cavity of the Piltdown skull
was larger than the test skull submitted to him.

Royal Meteorological Society, January 21.—Annual
general meeting.—Mr. C. J. P. Cave, president, in

the chair.—C. J. P. Cave : Presidential address ; Upper
air research. Research in the upper air may be by
means of manned balloon with observer and instru-

ment, or by self-registering instruments sent up in

kite, captive balloon, or free balloon. Kites were first

used for this purpose by Dr. WiLson, of Glasgow,
1749, and also in .Arctic expeditions in 182 1 and 1836.

The box-kite and the use of steel piano wire instead
of line enabled greater heights to be obtained, and both
were adopted by the Blue Hill Observatory in 1895.

The use of kites was not taken up in England until

igo2, when Mr. Dines flew them from a steamer.
After referring to the use of balloons and the ascents
made by Glaisher and others, the president said that
danger to life in high ascents caused MM. Hermite
and Besangon to use a registering balloon in 1S93 ; a
free balloon carried a recording instrument, the re-

covery of the instrument being dependent on the
balloon being found after its descent; a height of nine
miles was reached in France and thirteen miles in

Germany soon after. The International Commission
for Scientific .Aeronautics directs the studies for upper
air research, and special days are arranged for inter-

national ascents of balloons and kites, stations in

various parts of the world taking part in the work.
The first great result of these researches has been the
discovery that the atmosphere is divided into the tropo-

sphere, where the air is in constant movement hori-

zontal and vertical, and the stratosphere, where turbu-
lent motion seems to cease. The stratosphere begins
at about 75 miles in these latitudes.

Mathematical Society, January 22.— Prof. A. E. H.
Love, F.R.S., president, in the chair.—S. T. Shovelton :

(i) A generalisation of the Euler-Maclaurin sum
formulae, (ii) The deduction of the formula of

mechanical quadrature from the generalised Euler-
Maclaurin sum formulae.

—

(iii) A generalisation of
certain sum formulae in the calculus of finite differ-

ence.—Prof. .\. E. H. Love: The potential of an elec-

trified circular disc.—Dr. A. Young : Binary forms.

—

J. R. AVilton : Darboux's method of solution of partial

differential equations of the second order.

Dublin.
Royal Irish .Academy, December 8, 1913.—Coimt

Plunkett, vice-president, in the chair.— R. Southern :

Polychaeta. Part ii., in connection with Clare Island
.Survey. This paper dealt with the second part of the
Polychaeta from the Clare Island district, and com-
prised the Polychaeta sedentaria. The number of

species in this section is 105, bringing the total num-
ber of Polychfeta from Clew Bay and the adjacent
waters to 250. One new genus, Thelepides, is

described, and eight new species, belonging to the
genera Nerinides, Aonides, Chaetozone (2), Proto-
thelepus, Armandia, Chone, and Euchone.
January 12, 1914.—Rev. Dr. Mahaffy, president, in

the chair.—W. J. Lyons : Climatologx', in connection



January 29, 1914] NATURE 62s

with Clare Island Survey. This report contained

tables giving the annual and monthly means and
extremes of barometric pressure, temperature, and
rainfall for the district, together with summaries deal-

ing with humidity and sunshine. An exhaustive

analysis of the wind records kept at Clare Island

Lighthouse was made, with some interesting results.

Paris.

Academy of Sciences, January 19.—M. P. Appell in

the chair.—H. Deslandres and L. d'Azambuja : The
exact study of the second group of nitrogen bands in

the magnetic field. Recognition of the nature of the

displacements. The experiments were carried out in

a magnetic field of 35,000 Gauss. The deviations, for

A about 400, corresponded to a maximum of 1-40 mm.
for one Angstrom. Four diagrams are given showing
the changes observed in different portions of the band
N 25,009.—Armand Gautier : The function and state

of fluorine in the animal economy. A discussion of

the relations existing between phosphorus and fluorine

in animal tissues.—M. Charles Richet was elected a

member in the section of medicine and surgery in

succession to the late M. Lucas-Championniere.

—

Charles Arnaud : .Astronomical refraction. .-\ simplifi-

cation of some approximate formulje given in a pre-

ceding communication.—Victor Valcovici : Fluid move-
ments with constant vortex.—G. Lumet : Testing
lubricating oils for internal-combustion motors. An
attempt to test the viscosity of oils under conditions

appro.ximating to those actually existing in the cylinder

of an explosion motor.—Georges A. Le Roy ; Mag-
nification or reduction of phonograms. .\ gelatine

cast is taken of the original phonogram, and this is

enlarged by hydration and reduced by drying, with
fixation in each case by aqueous solutions of formalde-

hyde.—M. de Broglie : The spectroscopy of the Ront-
gen rays. Five photographic reproductions accompany
the paper.—M. de Broglie and F. K. tindemann :

Fluoroscopic observation by direct vision of the spectra
of the Rontgen rays.—Victor Henri and Marc Landau :

The application of spectroscopy to the study- of chem-
ical equilibria. The systems formed by oxalic acid

and uranyl salts. -A. mixture of uranyl salts with
oxalic acid absorbs the ultra-violet rays much more
strongly than the sum of the constituents. Details

of the quantitative study of the absorption are given.

—Mme. Demassieux : Study of the equilibrium between
lead chloride and potassium chloride in aqueous solu-

tion. Tlie experimental results for three temperatures,
14°, 50°, and 100° C, are given in the form of a
diagram.—Pierre Jolibois : Remarks on the note of

R. Goubau on the melting point of arsenic. Reclama-
tion of priority.—E. Leger : The constitution of homo-
nataloin and of nataloin.— M. Balland : The return to

wholemeal bread.—Jivoin Georgevitch
: The evolutive

cycle in the niyxosporidia.—Edouard Chatton
: The

evolutive and cyclic transformations of the peridinian
structures in certain parasitic Dinoflagellae.—E.
Voisenet : A ferment present in waters causing the
dehydration of glycerol. An organism has been ex-
tracted from Dijon water identical in its morphological
and biochemical characters with Bacillus awaracrylus
from bitter wines. It can form acrolein from glycerol
in aqueous solution.^.Auguste Lumifire and Jean
Chevrotier : .Antityphoid vaccination by the gastro-
intestinal way. The preparation of the dried bacilli

and the mode of introduction into the body are given
in detail. Immunity is obtained without any objec-
tionable secondary symptoms.—J. Danysz

: Compounds
of chlorine, bromine, and iodine of dioxvdiamido-
arsenobenzene and silver. To a solution of Ehrlich's
compound 606 a solution of silver bromide in potassium
cyanide is added; a compound of arsenobenzene with
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silver bromide is formed, which can be removed as

an insoluble sulphate. The therapeutic and antiseptic

properties of this and the analogous chlorine and
iodine compounds have been studied.—Gabriel
Bertrand and H. Agulhon : The rapid estimation of

boric acid in food substances, normal or added.
Utilising the colorimetric method of estimation de-

scribed in an earlier communication, figures are given
for the amounts of boric acid present in a large

number of animal and vegetable foods.—H. Herissey

and .A; Aubry : The biochemical synthesis of a-methyl-
galactoside. The a-galactodidase used in this work
was obtained from low beer yeast dried in the air.

—

Em. Bourquelot and M. Bridel : The equilibria of fer-

ments. Production of hydrolysis or synthesis accord-

ing to the changes of composition of the mixtures.

—

J. Deprat : The layers with Fusulinide<e of Akasaka,
Japan, compared with the similar horizons of China
and Indo-China.—J. Repelin : The modifications

brought about in the Provencal sheets by .Alpine move-
ments.
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(London : Macmillan and Co., Ltd.) 7s. net.

Plane and Solid Geometry. By Prof. \\". B. Ford
and C. .Ammerman. Edited by E. R. Hedrick. Pp.

ix + 321 -i-xxxiii. (London: Macmillan and Co., Ltd.)
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Handbuch der Entomologie. Edited by Prof. C.
Schroder. 4 Lief. (Jena : G. Fischer.) 5 marks.
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by E. Korschelt and others. 71 Lief. (Jena : G.
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The Petrology of the Igneous Rocks. By Dr. F. H.
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Biological-Statistical Report on the Produce of the

Danish Sea-Fishery in 1910. Bv A.- C. Johansen and
E. Neergaard-Moller. Pp. 179. ' (Copenhagen : C. A.
Reitzel.)

Gypsy Lore Society Monof^raphs. No. r. A Gvpsy
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(London : B. Ouaritch.) i^.v.
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Bibliography of Iowa Geology and Mining. By C.
Keyes. Pp. 908. (Des Moines.)
Department of Commerce. Technologic Papers of

the Bureau of Standards. No. 18. Electrolysis in
Concrete. By E. B. Rosa, B. McCollum, and O. S.
Peters. Pp. 137 -|- plates. (Washington : Government
Printing Office.)

A Course of Practical Work in the Chemistry of
the Garden. By D. R. Edwardes-Ker. Pp.' 40.
(London : J. Murray.) \s. 6d. net.

Tables for Facilitating the Use of Harmonic
Analysis, as arranged by Prof. H. H. Turner. Pp.
46. (London : Oxford University Press.) is. net.

Tierische Immunitat. By Dr.' W. Rosenthal. Pp.
x-l-329. (Braunschweig : F. Vieweg und Sohn.) 6.50
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by his Daughter, E. A. Osborne. Pp. v-l-292. (New
Haven : Yale University Press ; London : Oxford Uni-
versitv Press.) lo.v. 6d. net.

DIARY OF SOCIETIES.
THURSDAY. January 29.

Royal Society, at 4.30.—The Origin of Thermal lonisation from
Carbon : Prof. O. W. Rich.irdson.—The X-ray Spectra given by Crystals
of Sulphur and Quartz: Prof W. H. Krag?.—The Temperature
Variation of the Photo-elastic Effect in Strained Glass : Prof L. N. G.
Filon.— Studies in Browni.in Movement. I. The Brownian Movement of
the Spores of Bacteria: |. H, Shaxby and Dr. Emrys Roberts—The
Transmission of Kathode Rays through Matter : Dr. R. Whiddington.—
The Variation with Temperature of the Specific Heat of Sodium in the
Solid and the Liquid State ; also a Determination of its Latent Heat of
Fusion : E;er Griffiths.—Radiation from a Gas : Dr G. Green —Simi-
larity of Motion in Relation to the Surface Friction of Fluids : Dr. T. E
Stanton and J. R. Pannell.—The Influence of Moilecular Constitution and
Temperature on Maeiietic Susceptibility : A. E. Oxiey.—The Boiling
Point of Sulphur on the Thermo-dynamic Scale : N. Eumorfopoulos.

Royal Institution, at ^.—The Mind of Savage Man: His Moral and
Religious Life : W, McDougall.

Concrete Institute, at 7.30.—Discussion on "A Sundard Method of
Me.-isurement for Reinforced Concrete."

Society of Dyers and Colourists, at 8.-(i) The Effects of Mineral
Loadine upon the Physical Qualities of Hedychium Paper ; (s) Tests to
Determine the Relative Strength and Elasticity of Some Natural Fibres

:

Clayton Beadle and Dr. Henry P. Stevens.

FRIDAY, January 30.

Institution of Civil Engineers, at 8. —'1 he Testing of Materials for Use
in Engineering Construction : E. W. Monkhouse.

SATURDAY, January 31.
Essex Field Club (at the Essex Museum of Natural History, Stratford),

at 6.— Notes on a Trip to Swedish Lapland, with Remarks on the
Lichens Collected: D. I. .Scourfield and R. Paulson.— Brilish Oysters,
Pliocene to Recent : A. Bell.—Scientific Surveys : Rev. C. H. Grinling.

A/OJVDAY, February 2.

Society OF Chemical Industry, at 8.—Oxygen and Metallic Antimony
in Crude Antimony : W. R. Schoeller.— Estimation of Zinc in Coinage
Bronzes by Volatilis.ition : T. K. Rose.— Nickel Tannates : Puran Singh.

Aris'i OTELIAN SOCIETY, at 8.— Intuitionism Translated from ihe Russian
of Prof. Losskij : Mrs. Duddington.

Society of Kngineers, at 7.30 —Presidential Address : H. C. H, Shenton.
Royal Society of Arts, at 8.—The Relation of Industry to .\n : Sir
Charles Waldstein.

TUESDAY, February 3.

Royal Institution, at 3.—Animals and Plants under Domestication :

Prof. W. Baleson.
Zoological Society, at 8.30.—An Annotated List of the Reptiles and

Batrachians collected by the British Ornithologists' Unioti E.xpedition
and the Wollaston Expedition in Dutch New Guinea : G. A. Boulenger.
—Contributions to the Anatomy and .Systematic ."Arrangement of the
Cestoidea. XII. Further Observations upon the Genus Urocystidium
Beddard : Dr. F. E. Beddard.— Report on the Deaths which occurred in

the Zoological Gardens during 1913 : H. G. Plimroer.
Institution of Civii. Engineers, at 8.—The Problem of the Thrust
Bearing: H. T. Newhigin.

Royal Society of Arts, at 4.30.—The Montreal, Ottawa, and Georgian
Bay Canal : Sir R. W. Perks, Bart.

Rontgen Society, at 8.15.
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lYEDNESDAY. Felruary 4
Aeronautical Society, at 8.30.—Further Developments of Military

Aviation: Lieut.-Col. F. H. Sykes.

Geological Society, at 8.—The Lithology and Composition of Durham
Magnesian Limestones ; C. T. Trechmann.—The Occurrence of a Giant
Dragon-fly in the Radstock Coal-measures: H. Bolton.

Society of Public Analysts, at 8.— lodimetrj- of Arsenic, Copper
and Iron ; Dr. G. D. Lander and J. J. Oeake.—The Composition and
Analysis of Compound Liquorice Powder : A. E. Parkes and F. Major.—
The Composition of the Saline Matter ladhering to certain Wet Sailed

Skins: M. C. Lamb.
Entomological Society, at 8.—The Myrmecophilous Aphides of Great

Britain ; Prof. F. V. Theobald.
Royal Society of Arts, at 8.—Motor Fuels, with Special Reference 10

Alcohol : Dr, W, R. Ormandy.

THURSDAY. February 5.

Royal Society, at 4.30.

—

Probable Papers : The Conduction of the Pulse

Wave and the Measurement of Arterial Pressure : Prof. F. Hill, J.
McQueen and M. Flack.— Report of the Monte Rosa Expedition of 1911
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Hele Shaw.
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IMPERIAL
COLLEGE
OF SOENCE AND TECHNOLOGY

SOUTH KENSINGTON, S.W.

The Governors are prepared 10 consider applications for ihe SIR JOHN
WOLFE-BARRY STUDENTSHIP IN ENTOMOLOGY. The
Studentship is of the value of ;£ioo for one year, and is for the purpose of

research in Applied Entomology under the direction of the Professor of

Zoology. Pieference will be given to a candidate producing evidence of

special knowledge in Entomology.

For detailed conditions apply Secretary.

THERESA SEESSEL RESEARCH FELLOWSHIPS

TO PROMOTE ORIGINAL RESEARCH
IN BIOLOGICAL STUDIES.

YALE UNIVERSITY.
TWO FELLOWSHIPS, yielding an income of Siooo

each. Preference is given to candidates who have already

obtained their Doctorate and have demonstrated by their

work fitness to carry on successfully original research work

of a high order.

Applications should be made to the Dean of the

Graduate School, New Haven, Conn. (U.S.A.), before

April I ; they should be accompanied by reprints of scientific

publications and letters of recommendation.

INSTITUTE OF CHEMISTRY.
OF GREAT BRITAIN AND IRELAND.

FouNDEn 1S77. Incorporated by Roval Charter. 1885.

The next Intermediate Examination will commence on Tuesday, March

24. Final Examinations will commence on Monday, March 23.

Forms of application and further particulars can be obtained from tho

Registrar, Institute of Chemistry, 30 Bloomsbury Square, London, W.C'

The regulations for the Admission of Students, Associates, ?nd Fellows,

Gratis. Examination Papers ; Annual Sets, 6^". each.

"A List of Official Chemical Appointments." Fourth Edition. 21-

(post free, 2J. yi.').

APPOINTMENTS REGISTER.—A Register of Fellnws and Associates

of the Institute of Chemistry who are seeking appointments is kept at the

Offices of the Institute. Applications for the services of professional chemists

should be forwarded to the Registrar.

NATURAL SCIENCE SCHOLARSHIP.
KEBLE COLLEGE, OXFORD.

A SCHOLARSHIP of the annual value of l(x,, together with Laboratory

Fees not exceeding £,-zo per annum, will be awarded at this College in

March. 1914.
The Examination commences Tuesday, March 10.

Subjects : Chemistry or Biology, wiih Elementary Mechanics^and Physics

o all candidatet, and Elementary Cheniislry for thos

For full particulars apply
Oxford.

.vho offer Biology.

Dr. Hatchett Jackson, Keble College,

UNIVERSITY OF LONDON.
The Senate invite applications for the UNIVERSITY CHAIR OF

PHYSICS tenable at the ROYAL HOLLOVVAY COLLEGE. The
salary will be ;£6oo a year in the case of a man, or i,y>o a year, with board

and furnished residence during College terms, in the case of a woman.
Applications (twelve copies), together with copies of not more than three

testimonials and the names of not more than three references, must be

received not I.Tler than by first post on Monday, March 9, 1914, by ihe

Academic Re(.istkar, University of London, South Kensington, S.W.,

from whom further particulars may be obtained.

HENRY A. MIERS, Principal.

HEAD SCIENCE MASTER WANTED
after Easter for important College. A really first rate man holding a

good degree, and who has had successful experience, necessary. Salary

i.1%0, w.th excellent board and residence. Address Griffith.s,

Powell Smith ,'t Faucett, Tutorial Agents (Estd. 1833), 34 Bed-

lord btieet, btrand, London.

LIVERPOOL EDUCUATION COMMITTEE.
CENTRAL MUNICIPAL TECHNICAL SCHOOL.

The Education Committee are rirepar«d to receive applications for the

po=t of PRINCIPAL of the CENTRAL MUNICIPAL TECHNICAL
SCHOOL.

. , , , , ,v
The person appointed will be required to devote the whole of his time to

the service of the Education Committee.

The commencing salary has been fixed at the rate of /isoo per annum.

The appointment is subject to the conditions of superannuation set out_ in

part VII of the Liverpool Corporation Act, 1913, and to the produciion

of an approved medical certificate, as required by the Standing Orders of

the City Council.
, , , ,.

Particula-s of the duties to be performed may be had on appltcatton to

the Town cierk, Municipal Offices, Dale Street, Liverpool.

Applications, accompanied by 50 printed copies of not more than six

recent testimonials, must be sent 10 Ihe Town Clerk, endorsed "Principal

of Central Technical School," on or before February 27th, iQt4.

The canvassing of membeis of the Technical Educauon Sub-Commilt'e,

tte Educa'ion Committee, or the City Council, will be regarded as dis-

Qualifvinc the candidate.
^ ^ * (Signed) EDWARD R. PICKMERE,

Town Clerk and Clerk to the

January, 1914. Local Education Authority.

SWANSEA TECHNICAL COLLEGE.
Principal—W. Mansergh Varley, M.A., D.Sc, Ph.D.

Applications are invited for the post of CHIEP ASSISTANT LEC-
TURER in the ENGINEERING DEPARTMENT of the above

College. Candidates must be University Graduates in Engineering or hold

some equivalent qualification. Salary ^150 to C^iOo P" annum, according

to qualifications.

Further particulars may be obtained from the undersigned, to whom
application must be sent before February 12.^^ W. lAMES, Secretary.
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Catalogues Free. State Wants, Books sent on approval.
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BOOKS
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THE SCIENCE AND PHILOSOPHY OF
INSTINCT.

Instinct and Experience. By Prof. C. Lloyd

Morgan, F.R.S. (London: Methuen and Co.,

Ltd., 1912.) Pp. xvii + 299. 5s. net.

THIS is an important contribution to the

much-discussed subject of instinct. It re-

veals a perplexing discrepancy of opinion among
those who have recently given special attention

to the nature of instinctive behaviour in its bio-

logical and psychological aspects, and the way in

which the author deals with the views of Bergson,

Driesch, McUougall, Myers, Stout, and many
others is a model of what scientific discussion

should be. Perhaps it does not make the book
easier to read, but there is a fascination in his

Darwin-like method of anticipating difficulties,

answering criticisms that have been made, and

forestalling others that will be forthcoming all the

same. It is now many years since Prof. -Lloyd

Morgan began a new chapter in the study of in-

stinct, marked by clear-cut experimental work on

one hand, and philosophical insight on the other

;

and in this new book he has made us again his

debtors. He is always lucid and always fair

;

and his vivid, arresting style is especially

welcome when the subject-matter is necessarily

difficult.

Let us quote a fine summary of much research

and thought :

—

" Instinctive behaviour is that which is, on its

first occurrence, independent of prior experience

;

which tends to the well-being of the individual and
the preservation of the race ; which is similarly

performed by all the members of the same more
or less restricted group of animals ; and which
may be subject to subsequent modification under
the guidance of experience. Such behaviour is, I

conceive, a more or less complex organic or bio-

logical response to a more or less complex group
of stimuli of external and internal origin, and it

is, as such, wholly dependent on how the organ-
ism, and especially the nervous system and brain-

centres, have been built through heredity, under
that mode of racial preparation which we call

biological evolution."

"Instinct," Lloyd Morgan goes on to say, "is

organic behaviour suffused with awareness."

Biologically considered, an instinctive act is no-

thing but a reflex
;
psychologically considered, it

is always something more, in so far as it alfords

data to the conscious experience which has its

physical basis in the higher reaches of the nervous
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system. The book's particular thesis, which

applies primarily to vertebrate animals, is that

instinctive behaviour, biologically considered, is

dependent upon inherited dispositions within the

lower brain-centres. In virtue of these inherited

dispositions, the organism appropriately stimu-

lated exhibits adaptive responses, and is subject

to visceral disturbances. These afford new
stimuli which in turn affect the lower brain-centres.

But not these alone, for the initial sensory stimuli,

those from the motor organs concerned in be-

haviour, and those from the viscera, likewise

stimulate the cortex of the cerebral hemispheres,

with the functional activity of which experience is

correlated. And this plays down upon the activi-

ties of the lower nerve-centres, controlling them

intelligently.

"There are, of course, inherited dispositions in

the cortical centres also, which determine mental
tendencies. These may be called innate, reserving

the narrower term instinctive for behaviour of a
specific congenital type, dependent on purely bio-

loeical conditions, nowise guided by conscious

experience, though affording data for the life of

consciousness."

Instinctive behaviour is determined by the

subtly compounded reflex actions of the lower

centres ; it is due to the integrative action

of these centres ; it differs froin compound reflex

actions (in the ordinary acceptation) in being

the outcome of a more complicated coordination.

A decerebrate animal may exhibit instinctive be-

haviour, but, it is pointed out, this fact does

not contradict the view that in the intact animal

orderly impulses due to performance of instinctive

acts may reach the cortex and there generate

experience. This experience may form the basis

of subsequent cortical or intelligent modification

of the instinct, as is continually happening.

Besides its direct contributions to the theory

of instinct, the book contains much that is of great

value for the student of science red philosophy.

Thus it emphasises from first to last the im-

portant rule of method " that the more clearly

we distinguish the scientific problem from the

metaphysical problems the better it will be

both for science and for metaphysics " ; and

another dominant idea is that "the history of the

universe, so far as we are able to read it, is

one continuous story, every episode in which is,

if we may so phrase it, logically correlated with

other episodes." So that even the richness and

complexity of conscious awareness in human life

is the highest outcome of the logic of the world-

story, developed ab intra, and not an alien in-

sertion from without. Both these general ideas

command our heartiest allegiance.

A A
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TECHMCAL CHEMISTRY.

(1) The Fermentation of Cacao. Edited by H. H.

Smith. With a foreword by Sir George Watt,

<J I.E. Pp. lv + 318. (London: John Bale,

Sons, and Danielsson, Ltd., n.d.) Price lox.

net.

(2) Chemistry and its Relations to Daily Life. By

tVof. L. Kahlenberg- and Prof. E. B. Hart.

Pp. vii + 393. (New York: The Macmillan

Company; London: Macmillan and Co., Ltd.,

1913.) Price 5s. 6d. net.

(•5) Industrial Poisoning from Fumes, Gases, and

Poisons of Manufacturing Processes. By Dr.

J. Rambousek. Translated and edited by Dr.

T. M. Legge. Pp. xiv + 360. (London : Edward

Arnold, 1913.) Price 12s. 6d. net.

(4) The Application of Physico-Chemical Theory

to Technical Processes and Manufacturing

Methods. By Prof. R. Kremann. Translated

from the German by H. E. Potts, and edited

by Dr. A. Mond. Pp. xv + 212. (London:

Constable and Co., Ltd., 1913.) Price Hs. 6d.

net.

(i) '~r*HIS is a collection of essays published

J. during the last few years in Germany,

Holland, the United States, and this country,

discussing the methods and effects of fermentation

as applied to the preparation of cacao ("cocoa").

Raw cacao beans, on being removed from the

pods and placed in covered heaps, undergo alco-

holic and acetic fermentation of the adherent

pulp. This loosens the testa of the beans, and

improves the quality of the kernel by reducing

the amount of bitter astringent substances, de-

veloping the aroma, and producing the desired

chocolate colour. As to how precisely the im-

provement is effected there is difference of

opinion. Oxidation, either direct or by means of

an oxidase ; the action of acetic acid, or of heat,

or of glucoside-splitting enzymes, are some of the

explanations put forward.

Two important suggestions for improving the

industry are made : one is that instead of trusting

to chance to bring the right kinds of yeast, the

planter should employ suitable cultures for start-

ing and prolonging the fermentation. A definite

culture of yeast would ensure a more uniform

product. The second suggestion is that the

"juice" from the fermentation, large quantities

of which are now run to waste, might be manu-

factured into vinegar, which should become a

considerable asset to the planter.

(2) Theory has been kept down to the minimum
in this work, which is intended for students of

agriculture qnd home economics in (American)

secondary schools. The authors take common
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substances for their material—water, air, vinegar,

soda, coal, soap, sugar, clay, wool, bread, milk,

and so on. By discussing and experimenting upon
these the student is led to a knowledge of some of

the fundamental facts of chemistry. The descrip-

tions are simple and interesting; the instruction

is sound so far as it goes ; and the more important

points are emphasised by using different kinds of

type in the letterpress. .\ good deal of life is

infused into what many students would regard as j

the dry bones of chemistry, and many illustrations ]

are provided which further serve to brighten the ]

pages. Students who are not making chemistry :

their primary study, but desire to have some 1

knowledge of the chemical properties of common
articles, will find the book full of trustworthy

information.

(3) Dr. Rambousek, a medical man and a

chemist, is also professor of factory hygiene

and chief State health officer at Prague. He may
ilierefore be regarded as specially qualified to

compile a work dealing with the occurrence of

poisoning in industrial occupations. The number
of such occupations attended with risk is perhaps

in general scarcely realised. Thus besides lead and
phosphorus poisoning, cases occur in connection

with the larger chemical industries (sulphuric acid,

bleaching powder, hydrochloric and nitric acids),

and with the use of phosgene gas, chloro- and

nitro-benzene, methyl bromide, carbon disulphide,

aniline, petroleum products; brass, chromatcs,

terro-silicon, mercury, and nickel carbonyl. The
author gives an outline of the dangerous pro-

cesses, then describes symptoms and treatment,

and finally gives an account of the preventive

measures hitherto adopted or suggested. The
field is so wide that exhaustive discussion within

the limits of one small volume is impracticable

;

but the large number of references supplied will

help to remedy this defect.

(4) This work, the English editor explains, is

one of a series of monographs on technical chemi-

cal methods of manufacture, written by experts

and published first in Germany, where they havi-

had an encouraging reception.

The book contains the substance of lectures

delivered by Prof. Kremann, whose experienci

has taught him that the beginner shows most

interest in those problems of physical chemistrx

which have a bearing upon technical questions.

Starting with the fundamental laws of thi

mechanical theory of heat, the law of mass action

is deduced, and the maximum work of a chemical

process discussed, the results being then applied

to a consideration of the theory of gas engines

and of gaseous and solid explosives. The pheno-

mena of catalysis and pseudo-catalysis are next
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dealt with, examples of practical application

being furnished by the manufacture of sulphuric

acid, the Deacon process for chlorine, and the

drying of linseed oil. Special cases depending on

the law of mass action are found in the production

of nitric acid and of ether, and in the caustifica-

tion of sodium carbonate. The rest of the book
is chiefly concerned with applications of the phase

rule to manufactures, for example, lime-burning,

lead roasting, blast-furnace reactions, and the

Solvay ammonia-soda process. Technical chem-
ists and students would often find the book useful

and suggestive.

OUR BOOKSHELF.

Meteorological Office. The Observer's Handbook,
1913. Pp. xxiv + 157 + plates. (London :

H.M. Stationery Office, 1913.) Price 3s.

The issue of an annual edition of this work,
arranged in 1909, was very appropriate—from a
scientific point of view—owing to the rapid ad-
vance of meteorological research in recent years.
The progress of aerial navigation and the pro-
posed general extension of the centimetre-
gram-second system of units to meteorological
measurements give greater force to the desira-

bility of the arrangement. The work is divided
into four principal sections, most carefully pre-

pared with due regard to requirements of

observers and to decisions of international con-
ferences. Part i. relates mostly to normal
climatological stations and to non-instrumental
observations. The articles referring to modifica-
tions of aqueous vapour and to optical pheno-
mena are especially interesting. Parts ii. and iii.

deal with self-recording and additional instru-

ments, special attention being given to the attain-

ment of accuracy in their working. Part iv.

contains reduction and conversion tables, includ-

iner those adapted for the c.g.s. system. An
introductory memorandum on the proposed new
units, to be used for bringing meteorology into

line with allied sciences, is most useful. Cer-
tainly the learning of them "does involve a definite

effort to begin with," but the proposed regradua-
tion of instruments will, as pointed out elsewhere,

probably remove the main objection to the innova-
tion.

Handbuch der Hygiene. Herausgegeben von
Prof. M. Rubner, Prof. M. v. Gruber, and Prof.

M. Picker. III. Band 3. Abteilung. Die
Infektionskrankheiten. Pathogene tierische

Parasiten. (Protozoen, Wiirmer, Glieder-

fiissler.) Pp. 392+ plates. (Leipzig: S. Hirzel,

1913.) Price 24 marks.

Following upon an introduction of fourteen

pages dealing with the general problems of para-

sitology, the book is divided into three sections

dealing with parasitic protozoa (224 pp.), worms
(loi pp.), and arthrofwds (28 pp.), the last section

being written by W. von Schuckmann, and the

rest of the book by Th. von Wasielewski. Each
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section is accompanied by reference to the main
literature on the subject of which it treats. The
book is excellently illustrated by means of thirty-

two coloured plates and 192 text-figures, many
of which are original.

The section on protozoa deals in the main with
the forms which are parasitic in man, the subjects

of trypanosomiasis, leishmaniasis, amoebiasis,

malaria, and balantidium-dysentery being treated

of at length. A short section deals with organisms
doubtfully related to protozoa—Spirochaeta, Haplo-
sporidia, and Chlamydozoa. The section on
worms also deals mainly with the species which
are parasitic in man. Compared with these sections

the one on arthropoda appears distinctly inade-

quate, the illustrations being mostly bad and anti-

quated. The legends to figures of Hsematopota
and Stomoxys (p. 76) are unfortunately reversed.

Due credit is given throughout to the sources

whence illustrations are borrowed. An annoying
custom in bibliographies to German publications

may be noted in that "Ders." and "Dies."
printed in the same type as authors' names, are

used instead of dashes beneath the name or names
heading the first title—this is most distracting to

the eye.

Prof, von Wasielewski may well be congratu-

lated upon his excellent treatise, which will prove

most useful to hygienists, for whom the " Hand-
buch der Hygiene " is primarily intended.

G. H. F. NUTTALL.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, or to correspond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of anonymous communications.]

The Pressure of Radiation.

I oiiTF. agree with Mr. C. G. Darwin's opinion,

expressed in Nature of January 22, that Boltzmann's

proof of the fourth-power law, taken as he gave it,

or ,as it is usually given in the text-books, cannot be

applied as it stands to each separate frequency, because

the adiabatic expansion, employed in performing the

cycle, will bring the Doppler effect into play, and
cause a small change in the frequency, thus confusing

the issue. But I think the reason of this is that the

proofs usually given assume too much, and neglect an
essential point, expressly emphasised by Carnot him-
self in the application of his principle to the case of

a saturated vapour. According to my view, the appli-

cation of Carnot's principle to a single frequency
should run somewhat as follows.

Since the emission of radiation of constant fre-

quency, independent of the temperature, is a char-
acteristic property of matter, we are justified, for the
purpose of argument, in assuming an ideal cylinder

and piston of a material capable of emitting only a
single frequency, or a narrowly restricted range.
Generate a finite volume v of radiation in such a
cylinder at a constant temperature T and pressure p.

The work done on the piston is pv, and the total heat
absorbed E + pv, where E is the intrinsic energy of

the radiation generated. Cool the cylinder at con-
stant volume through an infinitesimal range, dT, by
abstracting heat CdT, where C is the thermal capacity
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of the cylinder and its contents. An infinitesimal pro-

portion of the radiation will be condensed, and the

pressure will fall to the equilibrium value, p— dp,

corresponding to the temperature T— dT. There is

no ciiange of frequency since the volume is not altered.

Complete the cycle by condensing the volume v at

T—dT, and heating the cylinder to its original tein-

perature. The cycle is reversible, and the infinitesimal

CdT may be made as small as we please in com-
parison with E + pv. The external work done in the

cycle is v{dp/dT)dT, and is equal to the fraction

dX/T of the heat absorbed, E + pv. Whence
EJv=T(dp!dT)-p.

I cannot see any escape from this conclusion so long

as Carnot's principle is accepted for the definition of

the absolute scale of temperature. .Still less is there

any escape from the conclusion, depending only on
the first law, that the quantity measured experiment-

ally is Ejv + p, and not E/v, as generally assumed.
Both conclusions are inconsistent with much of Wien's
reasoning, but I have shown that they are not incon-

sistent with his displacement law. My formula satis-

fies all three conditions, makes the entropy of the

distribution a maximum, and the thermodynamic
potential the same for each frequency.

H. L. Callendar.
Imperial College of Science, S.W.

Atomic Models and X-Ray Spectra.

I AM unable to agree with Sir Oliver Lodge (Nature,
Januar)- 29, p. 609) that the impossibility of

the existence of two coplanar rings of elec-

trons with the same angular velocity is self-

evident, though it is proved very simply. For
the mutual repulsions of the electrons in different

rings are complicated, and their efYect on any ring

varies very much with the number of electrons. I

think the amount of proof givei) in my letter is neces-

sary, especially since, in discussions of two rings,

inequality of angular velocity has not often been men-
tioned.

Although my illustrative case concerns rings with
the same angular velocity, the greater part of the
letter relates to rings with different angular velocities,

as, of course, in Bohr's theory, the angular momenta
of the electrons are equal, thus precluding identity

of angular velocity in any two coplanar rings. It must
be borne in mind that the portion of Bohr's theory
which deals with coplanar rings is admittedly more
tentative than that relating to spectra. The point of

my letter was that this part of the theory needs modi-
fication ; and, of course, it is not essential to the other.

The variations from circular orbits may be shown to

be cumulative, when the orbits are coplanar, and, in

fact, it is possible to prove the non-e.\istence of approxi-
mately circular orbits from considerations of angular
momentum alone, and as this investigation will be
published in detail shortly, there is no necessity to

enter further upon it now. But, in particular, the
nearest possible approximation to a circular orbit

for the two inner electrons of Bohr's lithium atom
makes their distances from the nucleus in the ratio

12 to I for certain positions.

In fact, the only possible arrangement of three
electrons with equal angular momenta, in which the
orbits are circular, requires all to be in the same
circle, and such an atom can be shown by Bohr's
method to be as inert as helium. Lithium therefore
cannot have a nucleus of strength y, and we cannot
retain both Bohr's theory and van den Brock's hypo-
thesis. One at least must be abandoned, and the
latter must certainly, for lithium, beryllium, and
boron, all" of which can be treated very simply on
theoretical grounds.
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.^n important argument can be derived from astro-

physics. These three elements are, so far as can be
judged, practically unknown in celestial spectra, where
hydrogen and helium are strong. This seems to imply
no great similarity in constitution.

J. W. Nicholson.
University of London, King's College.

In the recent discussion in N.nuRE on the constitu-

tion of the atom, attention has been directed mainly
to the electrottatic forces exerted by the positTvely

charged portion of the atom. Prof. Nicholson has
been successful in calculating the frequencies of the

lines in the nebular and coronal spectra on this basis

by employing Rutherford's model atom consisting

of a central nucleus surrounded by a ring (or rings)

of electrons. Bohr's theory, though not dependent on
the usual dynamical laws, involves the calculation by
ordinary mechanics of the steady motion of the elec-

tron in the electrostatic field of the positive nucleus.

In the case of a simple nucleus this procedure leads

to results as to the frequencies that agree with ob-

servation. It may, however, be necessary to suppose,
at least in the case of the heavier atoms, that the
nucleus produces not only an electrostatic but also a
magnetic field. Such a view has recently been de-

veloped by Prof. Conway using the atomic model of

Sir J. J. Thomson. If we adopt Rutherford's model
the expulsion of a and /3 particles from radio-active

substances with large velocities may indicate that the
particles possess these velocities within the nucleus.

If they are in orbital motion a magnetic field would
e.xist outside the nucleus.' This hypothesis may be
associated with the theory of the Zeeman effect put
forward by Ritz, and also with the theories of mag-
netic action developed by Langevin and by Weiss.
According to the latter, there exists an elementary
magnet, the magneton, which is common to the atom
of a large number of different substances.

Prof. Nicholson regards Planck's universal con-
stant h as an angular momentum. According to

Bohr's theory the angular momentum of an electron

is constant and is h/zn. Prof. Conway, using a
different model, obtains the value h/n. Prof. McLaren
identifies the natural unit of angular momentum with
the angular momentum of the magneton. It has been
pointed out (Phys. Zeitsch., vol. xii., p. 952, 191 1) th.it

Planck's constant may be connected with the magnetic
moment of the magneton. Suppose that an electron
(charge c, mass m) is moving in a circular orbit
(radius a) with angular velocity 10. Then its angular
momentum is ina-ui, and the magnetic moment of the
equivalent simple magnet is ^ea'u>. Thus the mag-
netic moment is equal to some constant multiplied by
hcjm. Taking (for illustration only) Bohr's value for
the angular momentum, we obtain as the magnetic
moment 92 x 10-^'= E.M.U. The magnetic moment
of the magneton, as given by Weiss, is a quantity of
about the same order of magnitude, viz. 1594 x 10'--^.

My chief object is to direct attention to the work
of Prof. Carl iitormer, of Christiania, on the path of
an electron in the magnetic field of an elementary
magnet. It would be of great interest if it shouli
prove that his results, originally obtained in connec-
tion with cosmical problems, are applicable within the
atom. In addition to computing the trajectories corre-
sponding to different circumstances of projection in
the field of an elementary magnet, he has investigated
the corresponding problem when the electron is also
under the action of a central force varying inversely
as the square of the distance from the centre of the
magnet {Videnskabs-Selskabets Skrifter, 1907, Chris-

1 This view necessitates :i larger estimate for the diameter of a complex
nucleus than that at present accepted.
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tiania ; Comptes rendiis, vol. clvi., pp. 450, 536, 1913).
In particular he finds certain remarkable periodic

trajectories in the form of circles the plane of which
is perpendicular to the axis of the magnet and the

centre of which is at some point on that axis. If this

point coincide with the centre of the magnet we
obtain circular orbits in the equatorial plane of the
magnet. Further, there are other trajectories which
never get outside closed toroidal spaces in the case of

stability, or which approach asymptotically the circle

in question in the case of instability. It appears prob-
able that similar results would be obtained in the case
of a ring of electrons, and that the outstanding
problem of the stability of such a rotating ring when
only electrostatic forces are considered might in this

way be overcome. Experimentally such stable rings
have been obtained by Birkeland by employing a
magnetised sphere inside a vacuum tube.
Some of the orbits calculated by .Stormer are also

suggestive in connection with the wide angle scatter-
ing of a particles investigated by Rutherford and by
Geiger and Marsden. If the nucleus produce a mag-
netic field, Rutherford's estimate of its radius may
require modification. H. S. Allen.
Wheatstone Laboratory, King's College, London.

I H.WE read the letters of Dr. Bohr and Mr. Moseley
with great interest, and would like to make a few
remarks in reply which may serve to render the mean-
ing of my first letter more clear. Dr. Bohr says that
we have no right to consider )iNc^, m, r, and /; as
independent variables and that we must eliminate r,

in which case we find his formula. I am not con-
vinced that this is necessary a priori, as Dr. Bohr
would seem to consider it. In some cases it leads to
conclusions which are obviously erroneous. Suppos-
ing, for instance, that we calculate the period of a
pendulum by this method. If we eliminate /; we

find ( = const. f

'/ h

7
but if we eliminate I we find

v/ .. We have just as much or just as

little reason, a priori, to eliminate li or r. or any of
the quantities involved in one case as in the other.
In the case of the pendulum, h can only appear as a

corrective term, perhaps of a form similar to . /i-_,

where E is the energy. Possibly the same is true in

atomic models.
I suggest that Mr. Moseley's frequencies, which

can be represented by various equations, do not prove
that one must necessarily adopt the formula obtained
by eliminating r. But even if it be admitted that r

must be eliminated a priori, the fact that we then
always find a formula which, as Dr. Bohr admits,
only differs from his in the constant, seems to me to

justify my view that the fact that the frequencies
agree with the formula does not necessarily confirm
Dr. Bohr's special assumptions. The support to be
derived from an agreement in the matter of the con-
stant, however, is not very strong, as, according to

Dr. Bohr's theory, it contains a factor of the form
(i /r,-— i/tj^) which obviously gives us the choice of

an infinite number of values between O and

Mr. Moseley also adduces arguments only in favour

of what ho calls the h hypothesis, not of Dr. Bohr's
special assumptions. The reasons, however, do not

appear to me absolutely convincing. Thus he says

v~{Fr-)-, where F is the resultant electrostatic force

on one electron, and concludes that as M8.L-T-' is

constant, ML'T-' is constant. He thus introduces
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various hypotheses, such as that the same number of

electrons oscillate in every atom, that there exist

no other forces than electrostatic, and so on. If one
liked, the fact that v~N^ might just as well be inter-

preted as v~Fi'^, assuming N electrons to be attracted,

whence we could deduce ML-.L/T= const., i.e. a
universal velocity times a universal moment of inertia.

Mr. Moseley says no independent natural unit of

length is known. It is very easy to imagine atomic
models in which one occurs, as, for instance, that

proposed by Sir J. J. Thomson at the last meeting of

the British Association.

There are one or two other points which do not

seem to confirm Mr. Moseley's interpretation of the

phenomena which he has observed. Mr. Moseley him-
self found, I believe, several lines in the characteristic

platinum radiation, which are not where they should

be according to his hypothesis, i.e. about in the region

of wave-lengths two octaves shorter than copper.

M. de Broglie has shown by means of the ingenious

method for photographing X-ray spectra described by
him in the Comptes rciidus de I'.icaddmie des Sciences,

November 17, 1913, and completed December 22, 1913,

and January 19, 1914, that platinum antikathodes

emit at least ten independent lines. Although the

whole spectrum was photographed, including the

shortest wave-lengths, and although a continuous
spectrum was observed in the region in which the

lines were to be expected, the lines themselves were
not present. Unless we ascribe all the strong lines

observed to impurities and introduce a special hypo-
thesis to account for the fact that the expected

platinum lines are not observable, this seems to con-

stitute a grave difficulty for the theory of Mr. Moseley.

I have misgivings further as to the ring of four elec-

trons being able to emit such strong lines as those

observed, as the radius of the ring is about one
hundred times smaller than the wave-length, but no
doubt Mr. Moseley has considered this obvious objec-

tion, and satisfied himself that it is unfounded.
To recapitulate. It seems to me that Dr. Bohr pos-

tulates the h hypothesis, and that Mr. Moseley derives

it by introducing a hypothetical model. That the h
hypothesis does not entail Dr. Bohr's model. That
Dr. Bohr's constant as applied by Mr. Moseley con-

tains a factor which varies from o to i, and that f the

value chosen is entirely arbitrary. Therefore my view-

is that all that can be said of Mr. Moseley's observa-

tions is, that they do not contradict Dr. Bohr's
assumptions, not that they confirm them.

F. A. LiNDEMANN.
Paris, January 25.

Systems of Rays on the Moon's Surface.

It is a strange fact that those who have little ex-
perience of volcanoes notice a rough resemblance be-

tween the irregularities of the lunar surface and
terrestrial volcanic vents. However much one juggles
with diminished gravity and magnifies volcanic

energy in the past history of our satellite, there are

still several facts which are overlooked by many
theorists. Mr. C. H. Plant points out in Nature of

January 15 (p. 550) that the "volcanic action of the
moon was of enormous character"—this would need
be so to produce on such a small globe craters of
80 kilometres or more in diameter.
Now all large craters are the result of explosive

action, and, in explosive action, only fragmentary
ejecta are thrown out by the amount of volatile con-
stituents of the magma, which, if sufficient to ex-
cavate a crater, are also sufficient to break up all

the igneous magma into scoriaceous or pumiceous
materials, and not allow it to issue continuouslv as a
lava stream. When lava rises, subsequent to an ex-
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plosive eruption sucli as excavated these gigantic

craters, its first effect will be to fill up the crater

before overflowing the edges.

Lateral outpourings can only occur when the cone
has been .sutiticiently rebuilt, above the level of the
surrounding country, to give enough hydrostatic force

to rend this cone.

The radiating rays around these craters cannot be
lava streams, as these only flow out of the crater by
its lowest lip. They are not due to landslips of the
loose ejecta collected on the slopes of the cone, such
as I described and figured in my book on the great
Vesuvian eruption of 1906, and which had until then
been attributed to water erosion, for the following
reason. These ravines, like the depressions around
a half-opened umbrella, are straight radially and not
sinuously radial as in those surrounding the great
craters of the moon.
Were these radial rays lava streams, which origin-

ally issued from a cone now truncated by a later

explosive eruption, then they would have been
obliterated by the enormous mantle of fragmentary
materials that would have been ejected.

These rays have more the appearance of erosion
valleys, but this we cannot admit if physicists main-
tain that there is no lunar atmosphere to speak of.

Their greatest resemblance, however, is with the
irregular, radial cracks formed around the splash of
a missile striking a comparatively hard surface, such
as is observable when bullets are fired into soap, hard
clay, lead, or half-set plaster, or even steel.

The more I compare the moon's surface with vol-
canic vents in different parts of this world the less I

see a resemblance between the two, and the more
does the planetoid and meteorite projectile theory
become acceptable. The obviously asymmetrical
craters with high, overhanging, narrow lip on one
side, and low, broad lip on the opposite side, point
to the impact of the meteorite being oblique to the
moon's surface. The long, deep furrows, such as
the valley of the Alps, &c., are, to my. mind, formed
by bolides ploughing in a path of high ellipticity the
surface of the moon, but at so low an angle as not to
penetrate its surface.

I think it a great pity that a good lunar-observing
astronomer with one of the most powerful telescopes
at his disposal, does not collaborate witTi a thoroughly
practical vulcanologist to examine many of the lunar
features without very rigidly fixed preconceived ideas.
How often have I wished to be able to study care-
fully the moon's surface, and no doubt astronomers
have often craved for a more extensive vulcanological
knowledge. H. J. Johnston-Lavis.

Villa Lavis, Beaulieu-sur-Mer, January 26.

The End-pi-oduct of Thorium.—A Suggestion.

The chemical composition of thorites and thorianitcs
does not .seem to suggest any probable end-product for
the contained thorium. It has occurred to us that
the only explanation at present available is that the
end-product is an isotope of thorium itself. This con-
dition might be brought about by the emission of
sufficient (8 rays.

If this be the case, thorium, as we know it, must
be a mi.xture of two isotopic elements, one of which is

radio-active. There is some support in favour of this
suggestion to be found in the erratic position of
thorium on the Geiger-Nuttall curve (P/i/;. Mag..
October, ic)i2). According to this curve, the value of
\ for thorium, as observed, is too low. Now, if there
is a stable component present, this result will naturallv
arise.

From the position of thorium on the diagram it is

possible to estimate the value of A for the active con-
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stituent on the above hypothesis. It comes out
approximately as lox 10-" sec-'. The percentage of

this active constituent would appear to be about 07.
It is also possible to estimate the time for this com-
position to have been attained^ starting from the pure
active constituent. The time appears to be about
1-6 X lo" years.

The view that thorium possesses a radio-active con-
stituent as determined above may, of course, be made
the basis of an independent hypothesis.

J. JOLY.

J. R. COTTEK.
Trinity College, Dublin, February 3.

A Curious Ice Formation.

I A.M taking the liberty of enclosing a photograph
of an occurrence which, so far as I am aware, is

quite unique for this part of the country, and will no
doubt have some interest for your readers.

The water was frozen during the night of December
31, iyi3 (on which night at least 14° of frost were
registered) into circular floes of ice of varying
diameter, which, being encrusted with snow, had the
appearance of water-lilies.

rhoto.\ [/. C/arA; Brecon.

The river at this point flows almost due southward,
and has just passed under a bridge over a weir, at

both ends of which is a whirlpool.

The accompanying photograph shows the cast

whirlpool as it appeared on New Vear's Day.
The river, I may mention, is the Usk, and the

photograph was taken at Brecon.
D. J. Phillips.

University College of South Wales and
Monmouthshire, Cardiff.

Soil Protozoa.

In a letter to Nature (No. 2266, vol. xci., 1913) one
of us (C. H. M.) gave an account of a method of
obtaining permanent preparations of Protozoa in the
state in which they were living in the soil.

The fi.Kative used in this method was picric acid in

saturated aqueous solution, but we have since found
this reagent to be less serviceable in the case of clay
soils than the following mixture :—Saturated aqueous
solution of mercuric chloride, i pt. ; methylated spirit,

1 pt. The soil should be crumbled into this fluid, and
mixing is best accomplished by gently shaking the
containing vessel, care being taken to avoid making
the clay component of the soil pass into suspension.
A delicate film containing Protozoa will appear on

the surface of the liquid, and this can be removed by
floating cover-slips over it, and stained by the usual
methods. K. R. Lkwix.

C. H. Martin.
Lawes Experimental Laboratory, Rothamsted,

January 27.
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The Eugenics Education Society.

In Nature of January 29 there is a letter from
Prof. Karl Pearson pointing out that he has been
misquoted in The Eugenics Review, the word "years "

having been substituted for the words " few months."
An apology to Prof. Pearson for this purely acci-

dental blunder will appear in the next issue of the

review. I should be glad if you would give me space

to say through your columns also that we much regret

that this mistake was made.
Leonard Darwi.n.

(President.)

The Eugenics Education Society, Kingsway House,
Kingsway, VV.C, January 31.

OBSERJATIONS AT THE BOTTOM OF
THE CRATER OF VESUVIUS.

SINCE the appearance of the interesting

memoirs of M. A. Brun, of Geneva, and
the publication of his important monojjTaph, no

are quite subordinate to the water-gas—is an
erroneous one ; he, on the other hand, main-
tains that his obser\'ations prove (alike in the

blasts of vapour from volcanic vents, in the

distension of molten lava into pumice, and its

dispersion as dust) that water plays but an in-

significant part as compared with other gases.

The discovery by Prof. Malladra of a prac-

ticable route by which the very lowest point in

the present Vesuvian crater can be reached, and
its utilisation by Mr. Frederick Burlingham for

kinematographic work, promise to furnish a means
by which the rival views concerning the nature

of the volcanic gases may be put to a crucial

test. The floor of the present crater of Vesuvius
lies at a depth of about 1000 ft. below the crater-

rim ; in this floor a funnel-shaped opening 200 ft.

deep was opened last July, after the volcano had
sunk to the solfataric condition following the

problem has appealed to vulcanologists with

i,'-reater force than that concerned with the nature

and origin of the gases which produce explosix e

action in volcanoes. That water-gas appears in

enormous quantities during explosive eruptions

cannot be doubted, for it is condensed in heavy
rain-torrents; but it is by no means certain that

these abundant watery vapours may not be due,

wholly or in large part, to moisture derived

originally from the atmosphere. M. Brun regards

the long prevalent opinion among geologists—that

the hydrochloric acid, sulphurous acid, nitrogen,

and other gases, which are undoubtedly present,
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w.ill, showing steepness of crater-wa'l inside. [/' liurlinihnii:.

great and destructive eruption of 1906; at the

bottom of this funnel (12 12 ft. from the summit
of the volcano) considerable, and apparently in-

creasing, activity is taking place. It remains to

be seen whether this activity will eventuate in the

formation of a cone rising from the present crater-

floor, or in a violent paroxysm that will carry

away the crater-floor and increase the depth of

the cavity.

By the courtesy of the British and Colonial

Kinematograph Company and of Mr. Burling-

ham, N.^TURE is able to publish examples of the

interesting photographs obtained during their
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enterprisinff undertaking. With two Neapolitans

familiar with the mountain, Mr. Burlintjham,

who is an experienced alpine climber, reached

Cefyright] \F. Burlinsht,

'ing " funnel " formed last July.

the lowest point of the funnel, the chief difHculties

encountered being- the danger from the sliding

well worthy of being seen by all interested in

science.

Fig. I is a view taken on the steep side of the
crater, and shows near the top numerous
fumaroles, arising probably from rain and snow-
water penetrating to the heated materials. The
stratified arrangement of the scoriae and lava
ejections is well shown in the photograph.

Fig. 2, taken lower down, shows the floor of

the crater with the mouth of the funnel, and the

vapour column rising out of it as seen from some
distance above.

Fig. 3 is the view taken at the bottom of the

funnel, with the masses of "incandescent pink
vapours, in places exhibiting blue and other
tints," rushing up from the bottom vent.

As Mr. Burlingham was able to convey ap-

paratus exceeding 70 lb. in weight to the point

shown in Fig. 3, it would seem possible to trans-

port tubes and collecting vessels to the spot so as

to obtain samples of the gases for analyses
;
gases

thus obtained would not be subject to the objection

that could be reasonably made to collections made
from the fumaroles shown in Fig. i.

We may, I think, rely on the enlightened

director of the Reale Osservatorio Vesuviano,
Prof. Mercalli, and his enterprising assistants

Copyrisht\

Fig. 3.—Where fresh la pink i

(/•. Burlinghnni.

1 belch from the mouth which Prof.

down of great loose masses and the powerful
fumes of hydrochloric acid. The complete films,

which are now being exhibited in London, are
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not to lose sight of this opportunity for ar«

important research.

John \\'. Jldd.
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MIGRATORY MOVEMENTS OF BIRDS IX
19U-12.1

1""HE report before us forms vol. xxxii. of the

Bulletin of the British Ornithologists'

Club, and is written on much the same lines as

the former reports noticed in Nature. It affords ,

a considerable amount of valuable information for >

those who are interested, and they are many, in

the fascinating- subject of bird-migration. The
report is gradually growing, and the instalment for

1912 runs to no fewer than 335 pages. It seems
to the writer that certain matter might well,

indeed ought, to be omitted. This remark applies

especially to the inclusion of practically the whole
of the Scottish data for the autumn of 191 1,

which was published more than a year before by
the Misses Baxter and Rintoul.

There are certain species of summer birds

—

and the marsh-warbler is one of them—about
which we have insufficient data regarding the

time of their appearance, and we might add
departure. The species named is believed to be
the latest of all summer migrants to arrive in

England, and more information regarding its

migrations would be most acceptable. Should
not a special effort be made to obtain this?

It is also very desirable to know—and this

remark concerns all similar reports—on whose
authority some of the species recorded are

based. For example, who identified the rock-
pipits recorded as occurring at the Outer Dows-
ing lightship in the earliest hours of the morning
of March 20? \\'ere wings sent as vouchers, or
does the identification rest on the testimonv of

the light-keepers? Would it not be well to pub-
lish a list of all the wings received, or, perhaps
better still, to star (*) the species the identifica-

tion of which has been established by means of

wings sent? ,

There are some errata in the report, '\mong
them we note that the Scottish records for the

occurrence of the common tern on the remark-
ably early dates of February i, 4, and 24 are

credited to the little tern ! As last words, let

us say that those who have not engaged in the
preparation of similar reports have no idea of

the vast amount of toil entailed. For this the

members of the committee deserve our grati-

tude, in addition to . our appreciation of the
results of their labours. W. E. C.

SIR DAVID GILL. K.C.B., F.R.S.

T^.-WID GILL, whose death occurred in London
L^ on January 24, was born at Aberdeen on
June 12, 1843. At the age of fourteen he was
sent to the Dollar .\cademy, where Dr. Lindsay's
teaching imparted to him a fondness for mathe-
matics, physics, and chemistry. He then pro-

ceeded to Marischal College and University, Aber-
deen, where his love of science increased and
developed under the inspiring influence of Clerk

Maxwell. He would have liked a scientific career,

1 Report on the tmmigration of Birds m the Spring of 1012 ; als 1 on
Migratory Moven'ents in th-- .\ututnn of J911. (London : Witherby, 1013.)

Price 6s. net.
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but his father, a prosperous Aberdeen merchant,
wished his son to succeed him. Gill consented
with reluctance to enter his father's business, and
consoled himself by devoting all his spare time
to physics and chemistry.

His special interest in astronomy began in the

year 1803, when it occurred to him that Aberdeen
was in need of an accurate time standard, like

the time-gun which Piazzi Smyth had introduced
in Edinburgh. David Thomson, Professor of

Natural Philosophy in King's College, Aberdeen,
gave Gill a letter of introduction to Piazzi Smyth,
whom he visited at Edinburgh, and there made
his first acquaintance with an astronomical obser-

vatory. On his return to Aberdeen, with Thom-
son's assistance, an old disused observatory of

King's College was refitted. Every clear even-

ing Gill and Thomson went to the observatory

and worked with the transit instrument. The
observatory possessed a good sidereal clock, and
a mean-time clock was obtained, to which contact

springs were affixed, so that other clocks, in-

cluding the turret clock of the college, were con-

trolled by electric currents sent each second from
the standard.

When the time-service had become a matter of

routine. Gill purchased a silver-on-glass speculum

of 12 in. aperture and 10 ft. focus. He him-

self designed an equatorial mounting, and the

heavy parts were made to his working drawings

in the workshops of a firm of shipbuilders in

Aberdeen. The dri\ing circle, its tangent screw,

and slow motion were made by Messrs. Cooke
and Sons, but the driving clock with a conical

pendulum was made by Gill's own hands. With
this instrument he made observations of double

stars, 6Lc., and took photographs of the moon. A
copy of one of these photographs was recently

presented by him to the Royal Astronomical

Society, and is of great excellence.

About this time Lord Lindsay (afterwards the

Earl of Crawford) was considering the erection

of an observatory at Dun Echt. He called upon

Gill to examine the instruments and methods he

had used in obtaining his lunar photographs.

The acquaintanceship soon ripened, and he learned

of Gill's wish to de\ote his time entirely to

science. It thus happened that in 1872 the Earl

of Crawford offered to Gill the post of director

of the observatory which his son was about to

erect. Gill had married in 1870, and the accept-

ance of Lord Crawford's offer involved a con-

siderable pecuniary sacrifice ; but neither he nor

his wife had any hesitation in gratefully accepting

a post which was in such entire accordance with

his tastes and interests.

The years 1872-74 were accordingly busij)'

employed in cooperation with Lord Lindsay in the

design and erection of the new observatory. Two
of the instruments, the transit circle and 15-in.

equatorial, were twenty years later presenled to

the Government, and formed the nucleus of the

new Royal Observatory at Edinburgh. A third

instrument was the 4-in. heliometer, which was
afterwards used to such good purp>ose at
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Ascensiou and the Cape. The details of these

and other instruments were worked out, domes
planned and built, and the telescopes mounted
and brought into working- order.

Lord Lindsay had arranged to observe the

transit of Venus of 1874 in the island of

Mauritius, and the task of determining the longi-

tude of his station was assigned to Gill. Aden
was connected with Greenwich by telegraph, but
for the connection of Mauritius with Aden it was
necessary to carry chronometers. No fewer than

forty chronometers were taken and carried by
Gill single-handed to their destination and back,

a task of great anxiety and difficulty, especially

at embarkation or landing at places like Suez,

Alexandria, Aden, and Mauritius, where only

coloured labour was available. A series of excel-

lent determinations of longitude were obtained,

and on the return journey the measurement of the

base-line for the Egyptian Survey was made, the

site selected being nearly in front of the Sphinx.

The expedition to Mauritius was memorable in

another way. Though hampered by cloudy weather,

Gill and Lindsay determined the solar parallax

from a short series of heliometer observations of

the minor planet Juno, and demonstrated the high
value of this method. This was followed up by
an expedition to the island of Ascension to utilise

the opposition of Mars in 1877 for the same
purpose. Gill having given up his connection

with Dun Echt, Lord Lindsay granted him the

loan of the 4-in. heliometer ; the cordial support

of the Royal Astronomical Society assured the

necessary financial assistance, afterwards defrayed

by the Government Grant Fund of the Royal
Society. A delightful account of this expedition

is given in " Six Months in Ascension, by
Mrs. Gill—an unscientific account of a scientific

expedition." An excellent determination of the

solar parallax was obtained, and it was shown
that for still higher accuracy it would be necessary
to utilise the opposition of a minor planet owing
to the observational uncertainty in setting on
the limb of a planet with a perceptible disc.

On February 10, 1879, Gill was appointed

H.M. Astronomer at the Cape. After a few
months spent in visiting the principal observa-

tories in Eurojse, he proceeded to the Cape,
arriving there on May 26. The Cape Observatory
had, under Gill's predecessors, Fallowes, Hender-
son, Maclear, and Stone, accomplished valuable

work in the determination of the positions of the

stars of the southern hemisphere. This import-

ant work, which falls naturally to large national

observatories, was continued by him. He reduced

and published the observations made by Maclear
during the years 1849—52 and 1861-70, thus

clearing off all arrears in the publication of the

Cajje observations. During his directorate he

published catalogues of the fundamental stars

observable at the Cape, of zodiacal stars the

positions of which are required in heliometer and
other observations of the moon and planets, and
of S560 stars to serve as reference points for the

photographs in- the section of the international
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photographic chart and catalogue undertaken by
the Cape. He improved and carefully studied

the details, such as pivot a^nd circle errors, of

the transit circle which had been erected in 1856.

But he strongly held to the view that a reversible

instrument was necessary for fundamental work
of the highest accuracy, and when the purchase

of such an instrument had been sanctioned by

the .Admiralty, threw his whole energy and
mechanical and engineering skill into making
the instrument the best of its kind. A brief

account of its most striking features is given ir»

Nature for January 15, p. 556. It was only com-
pleted at the time of Gill's retirement from the

Cape in 1906, but the results obtained by his suc-

cessor, Mr. Hough, show that it has admirably

fulfilled the object of high accuracy and freedom

from systematic error.

Knowing what effective use he would be able

to make of the 4-in. heliometer, Gill acquired it

from Lord Crawford, and took it with him to

the Cape. He employed it first in the determina-

tion of the parallaxes of nine southern stars which
were remarkable for their great brilliancy or the

size of their proper motions. In this task he was
joined by Mr. Elkin, a young astronomer whose
acquaintance he made at Strassburg in 1879.

The valuable results obtained by the two observers

were published in 1884. After the execution of

the work, Gill pointed out to the Lords Com-
missioners of the Admiralty that a larger instru-

ment was necessary for the further prosecution

of research in stellar and solar parallax, and re-

ceived their sanction for the purchase of a 7-in.

heliometer. With the new instrument the paral-

laxes of twenty-two southern stars were deter-

mined with the highest accuracy. The work
entailed extremely delicate and careful

observations shortly after sunset and before

sunrise extending over many months, and, in

addition, laborious researches on the values and
errors of screws and scale-divisions. This re-

search, in which Gill's personal observations

were supplemented by those of Finlay and de

Sitter, has been recognised as the high-water mark
of astronomical observation, and will probably

never be surpassed by visual observations.

For the determination of the solar parallax

Gill found that the minor planet Iris would be
very favourably situated in 1887, and \'ictoria

and Sappho in 1888. He determined to make
observations himself, and secured promises of

cooperation from other astronomers who pos-

sessed heliometers, and also of meridian observa-

tions to secure an accurate framework for the

positions of the necessary reference stars. A very

extensive programme was carried out, and the

observations are discussed in two large volumes
of the Cape Annals. The value of the solar paral-

lax was found to be 8"-8o4, with a probable error

of only ±o"oo46. This result has been recently

confirmed by the photographic observations of

the planet Eros, and still niore recently from the

spectroscopic observations of the differences of

the velocities of stars in the line of sight when the
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earth's revolution carries it to or from them. As
a corollary to these important researches, the

mass of the moon was determined from the dis-

placement of the observer's position, arising from
the movement of the eartH about the centre of

g'ravity of the earth and moon.
In 1882 photographs of the great comet were

taken, under Gill's auspices, with an ordinary

camera strapped on an equatorial telescope. Not-
withstanding its small optical power, a surprising

number of stars were shown in excellent defini-

tion over a considerable field. This suggested
the possibility of employing similar but more
powerful means for mapping the stars. Gill im-
mediately took steps to obtain a suitable lens,

and in January, 1885, having obtained 300/. from
the Government Grant Committee, commenced
a photographic durchmusterung of the southern

sky. Prof. J. C. Kapteyn, of Groningen, volun-

teered to measure the photographs, and from the

cooperation of the two astronomers a compre-
hensive survey of the sky was made from ig° S.

declination to the south pole, containing more than

450,000 stars.

The photographs of this comet were fruitful

in another manner. Copies of them, with a short

explanatory note, were forwarded to Admiral
Mouchez, the Director of the Paris Observatory,
and were communicated by him to the French
Academy. Their excellence led Admiral Mouchez
to encourage the brothers Henr)', who were en-

gaged in charting the zodiac, to devote their

attention to the construction of astrographic

lenses. In this they had signal success, and after

further correspondence between Gill and Mouchez,
a conference was called at Paris in 1877 for the

execution of an international chart and catalogue
of the whole sky by photographic means. In

this important work Gill took a keen interest and
exercised great influence. He attended all the

meetings of the Comite permanent in Paris, where
he delighted to discuss with his colleagues the
details of a great project which has been con-
stantly advanced by his enthusiasm and energ}'.

Soon after Gill's appointment as H.M. .Astro-

nomer of South Africa, he laid before Sir Bartle

Frere, who was Governor of Cape Colony and
High Commissioner for South Africa, a compre-
hensive scheme for a geodetic survey of the

country. His recommendations included a grid-

iron system of principal triangulation extending
over Cape Colony, the Orange Free State, Natal,

and the Transvaal. There were considerable

delays at the start, but little by little the great
project was carried out always under the unify-

ing direction of Gill. In 1896 he suggested that

the progress made in geodetic survey in South
.Africa should be regarded as a first step in a

chain of triangulation which, approximately
traversing the thirtieth meridian of east longitude,

should extend continuously to the mouth of the

Nile. He never lost any opportunity of forward-
ing this important geodetic project, and had the

satisfaction of seeing the great arc of meridian
measured from latitude 31° 36' in the extreme
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south of Africa so far north as Lake Tanganyika
in lat. 9° 41'.

Gill remained at the Cape as H.M. Astronomer
for twenty-eight years. In this period he re-

modelled the fundamental meridian work of the

observatory, introduced photographic astronomy,
and achieved results of the highest importance
with the heliometer. The generous gift of the

Victoria telescope by Mr. F. McClean (a 24-in.

photographic telescope with objective prisms and
spectroscope) enabled work in astrophysics to be

added to the activities of the observatory. In

addition to the staff of the observatory, a number
of astronomers were attracted to the Cape and
worked there guided by Gill's counsel and stimu-

lated by his enthusiasm. In this connection the

names of Elkin, de .Sitter, Cookson, and Franklin-

.\dams are readily recalled. In 1905 the British

.Association visited South Africa, and Gill had the

greatest pleasure in showing them the great
observatory which owed so much to him. The
success of this memorable visit was largely due to

the great respect and admiration entertained for

Gill by the visitors from Europe and their hosts in

South Africa.

He left the Cape in October, 1906, and took
up his residence in London. His time was very

fully occupied in writing the history and descrip-

tion of the Cape Observatory (see N.\ture, Janu-
ary 15, p. 556), and in the activities of a number
of scientific societies into which he entered with
zest. He served on the council of the Royal
Society, 1908-9 and 1910-11; on that of the

Royal -Astronomical Society from 1907—13, being
president from 1910-12, and succeeding Huggins
as foreign secretary in 1912 ; and on the council

of the Royal Geographical Society, 190S-10 and
1911-12. He was^ president of the British Asso-
ciation at the Leicester meeting in 1907. He was
constantly consulted by astronomers, particularly

in the design of instruments. Another subject in

which he was greatly interested was the manu-
facture of optical glass for large telescopes. His
interests embraced not only the practical branches
of astronomy and geodesy in which his own work
had been done ; he followed the recent researches

in solar and stellar spectroscopy, in gravitational

astronomy, and especially those bearing on the

extent and movements of the sidereal system.
The signal services which he rendered to science

were recognised by his creation as Knight Com-
mander of the Bath, as Knight of the Prussian
Order Pour le Merite, and as Commander of the

Legion of Honour of France. Honorary degrees
were conferred upon him by the Universities of
Oxford, Cambridge, Edinburgh, Aberdeen,
Dublin, and the Cape of Good Hope. He was
corresponding member of the leading academies
of Europe and America. He received the Valz
medal of the Institut of France in 1882, the gold
medal of the Royal Astronomical Society the same
year ; the Bruce medal of the Astronomical Society
of the Pacific in 1900, and the Watson medal of

the National Academy of the United States in

the same year; a royal medal of the Royal Society
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in 1903, and the gold medal of the Royal Astro-

nomical Society a second time in 1908.

No biographical notice of Sir David Gill would
be complete without some reference to his striking

personality. His force of character enabled him
to triumph over difficulties and carry out great
projects. His enthusiasm and tenacity of purpose
communicated themselves to his colleagues and
assistants, and supported them and him in the

arduous details inseparable from astronomical

enterprise. But he never lost in these details a
clear view of the ultimate purpose of his work.
As an astronomical observer he was unsurpassed,

the pleasure of making every measurement as

accurately as he was able counterbalancing the

tedium of making observations of similar char-

acter night after night. His engineering skill

stood him in good stead, and the perfecting of his

instruments was a constant source of delight to

him. His administrative success was due in large

measure to the confidence he inspired in his staff,

and their regard for him both as an astronomer
and as a friend.

His health had been excellent since his return

to London, and his large circle of friends hoped
that he would be with them for many years. He
was suddenly seized with pneumonia in December,
1913, and passed away on January 24, after an
illness of six weeks. We would tender to Lady
Gill our respectful sympathy in her sudden
Ijereavement. F. W. D.

Sir David Gill was laid to hi^ rest on Wednesday,
January 28, tlie funeral being at St. Machar Cathe-
dral, Aberdeen. A memorial service was held at St. Mary
Abbot's, Kensington, and was attended by a large
number of personal friends as well as representatives
of instil 111 ions of science and learning, among the
latter being :—Prof. Forbes (Edinburgh University),

Sir William Crookes and Sir Archibald Geikie (Royal
Society), Sir Norman T^ockyer (British Science Guild),
Lady Lockyer (the Hill Observatory, Salcombe-Rcgis),
Dr. F. W. Dyson, Astronomer Royal, Major E. H.
Hills (Royal .Astronomical Society), Colonel E. E.
Markwick (British Astronomical Association), Prof.
H. H. Turner (Oxford Universitv, and, with Major
MacMahon and Mr. O. J. R. Howarth. the British
Association), Mr. H. F. Newall (Cambridge Univer-
sity), Major Leonard Darwin (Royal Geographical
Society), Dr. R. T. Glazebrook (National Physical
Laboratory and Optical Society), Dr. W. N. Shaw
(.Meteorolosjical Office), Dr. P H. Cowell (Nautical
Almanac Office), M. Jules Baillaud (representing the
director of the Paris Observatory), Dr. A. E. H.
Tutton (Mineralogical Society), Mr'. W. H. f.ow (Cape
Town Caledonian Society), Captain Lyons (the Science
Museum), and Prof. Kapteyn (Groningen University).

DR. R. T. OMOND.
nPHE death of Dr. R. T. Omond at his house
-L in Edinburgh on the morning of January 27
removes from us one whose name will be per-
manently associated with the famous Ben Nevis
Observatory. Under his direct superintendence
on that cloud-capped summit, hourly observations
of the important metcrological elements were taken
night and day for about ten years following 1884;
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and although his health prevented him doing the

observational work for the remaining ten years

of the great experiment, his whole mind was given

to the completion of the undertaking. He con-

tinued as honorary superintendent ; and devoted

his time and energies to the reduction and discus-

sion of the wealth of observations which had
accumulated.

Dr. Omond was associated with Dr. Alexander
Buchan in the preparation of the earlier of the

four quarto volumes (Trans. R.S. E., vols. 36, 42,

43, 44) in which the observations are tabulated

;

but of the later volumes he had necessarily sole

charge, and from the very beginning, indeed,

the main labour of tabulation and proof correction

rested with him. In addition to the tabulated

observations of pressure, temperature, humidity,
wind, rain, snow. Sec, these volumes contain dis-

cussions and papers on various meteorological
questions. There is also reproduced in detail the

daily log-book of the observers, a fascinating and
suggestive scientific document, containing, inter

alia, descriptions of halos, glories, and coronse,

on which Omond himself contributed two papers
to the Royal Society of Edinburgh. His principal

scientific papers are published in the Ben Nevis
volumes already mentioned, and in the Journal

of the Scottish Meteorological Society.

Dr. Omond was educated at the Edinburgh
Collegiate and at the Unixersity of Edinburgh.
He did not follow any of the ordinary courses
qualifying for degrees, but devoted himself mainly
to study of physics under Prof. Tait, and to
geology under Sir Archibald Geikie. He was,
indeed, Tait's right-hand man in the investigations
on the compressibility of fluids which arose out
of the testing of the Challenger thermometers.
He became a Fellow of the Royal Society of Edin-
burgh in 1884, was awarded the Keith Prize in

1892 for his Ben Nevis work, and served one
term (1901-4) on the Council. The L^niversity

of Edinburgh conferred on him the honorary de-
gree of Doctor of Laws at the summer graduation
of 191 3. Hampered though he was latterly by a
serious malady, he put through an immense
amount of work, and retained to the end the
bright, cheerful, unselfish spirit which endeared
him to his many friends.

C. G. Knott.

NOTES.
We record with much regret the death, on February

I, in his eighty-fourth year, of Dr. .Albert Giinther,

F.R.S., formerly keeper of the zoological department
of the British Museum (Natural History).

The Postmaster-General has appointed a Committee
to inquire into systems of high-speed telegraphy and
to report thereon. The Committee will consist of

Captain Norton, M.P., Assistant Postmaster-General
(chairman). Sir John Gavey, C.B., Mr. J. Lee, Mr.
W. M. Mordey, Mr. A. M. Ogilvie, C.B., Mr. W.
Slingo, and Mr. A. B. Walkley. Anyone desirous of

giving evidence before the Committee should com-
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muiiicate with Mr. G. O. Wood, Secretary's Oftice,

G.P.O., who has been appointed secretary to the

Committee.

.\ Reuter message from New Yorli states that the

Aero Club has sanctioned a round-the-world aeroplane

race, starting- from the San Francisco Exhibition in

May, 1915, and ending at the same place within

ninety days. The first prize will be 2o,oooZ. The

race will be open to any type of motor-driven aircraft

and will be under the auspices of the exhibition and

the Pacific Aero Club. It is announced that 30,000/.

has already been subscribed, and that it is expected

that an additional sum will be secured, all of which

will be divided among the competitors.

It has been decided to prepare for publication a

biography of the late Sir William H. White,

K.C.B., the eminent naval constructor. Mr. J. B.

Capper, to whom the work has been entrusted, will

hn grateful for any material in the shape either of

iiri'spondence or of reminiscence throwing light upon

^ir William White's personality or work. Letters

will be carefully preserved, copied, and returned.

Communications of all kinds should be addressed to

Mr. Capper, care of Sir Henry Trueman Wood,
secretary of the Royal Society of Arts, John Street,

Adelphi, London, W.C.

An address delivered by Mr. T. .\. Jaggar, jun., at

a meeting of the Hawaiian Volcano Research Asso-

ciation in Honolulu last December, has been published

as a special bulletin of the Hawaiian Volcano Observa-

tory. The address gives a detailed account of the

nature and value of the scientific work done at the

observatory. We notice that eleven investigators of

note have been at Kilauea in the last five years, and
have produced four important memoirs, many smaller

papers, and a topographic map. A large realistic

model of Kilauea is in preparation for the Agassiz

Museum of Harvard University; and chemical analvses

have been completed in Washington. In 1909 the late

Dr Tempest Anderson was in Hawaii, and secured

many photographs. He presented the observatory

with one of his ingenious cameras and a battery of

three fine lenses. It is hoped, said Mr. Jaggar, that

British friends will honour Dr. Anderson's memory
by the establishment on St. Vincent, in the Caribbec

Islands, of a permanent observatory and laboratory,

for the study of the Caribbean volcanoes. This was
his field of specially distinguished work in 1902.

The Journal of the College of Science of the Impe-
rial University of Tokyo was launched in 1887, and
the Committee of Publication has recently issued a

general index to vols. i. to xxv. (1887-1908). In this

index there are fully 300 distinct contributions from
about a gross of contributors, of whom twelve are

Etiropeans and Americans. This gives some indica-

tion of the scientific activity of the Japanese, for all

the contributions are of the nature of research. Every
science is represented—mathematics, physics, chem-
istry, geology, mineralogy, zoology, botany, embryo-
logy, seismology, &-c. The great majority of the
papers are written in English, about tvio dozen being
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in German, a few in French, and three or four of the

lists of plants in Latin. Many of the memoirs-are

recognised by those competent to judge as of first-

class importance in the development of scientific

knowledge. When it is remembered that the papers

are to a large extent the result of research work by

the teachers, students, and graduates of the College

of Science, and in many cases of work done within

its walls, the world will recognise that Japan is

rapidly repaying her debt to the West, from whom
she received her first impulse towards scientific inves-

tigation.

Attention was directed in the issue of Natl're for

March 6, 1913 (vol. xci., p. 20), to the Napier tercen-

tenary celebration, to be held in Edinburgh on Friday,

July 24 next, and following days. The celebration is

being held under the auspices of the Royal Society of

Edinburgh, on whose invitation a general committee

has been formed, representing the Royal Society of

London, the Royal Astronomical Society, the Univer-

sities of St. Andrews, Glasgow, Aberdeen, and Edin-

burgh, the University College of Dundee, and many
other bodies and institutions of educational import-

ance. The Royal Society of Edinburgh now gives a

general invitation to mathematicians and others in-

terested in this coming celebration. The celebration

will be opened- with an inaugural address by Lord
Moulton of Bank, followed by a reception given by the

Lord Provost, magistrates, and council of the city of

Edinburgh. The historical and present practice of com-
putation and other developments closely connected

with Napier's discoveries and inventions will be dis-

cussed on the following days. Relics of Napier will

also be on view, and it is intended to bring together

for exhibition books of tables and forms of calculating

machines, which may reasonably be regarded as

natural developinents of the great advance made bv
Napier. Individuals, societies, &c., may become
founder members on payment of a minimum sub-

scription of 2I. ; and each founder member will receive

a copy of the memorial volume, which will contain

addresses and papers read before the congress, and
other material of historic and scientific value. Ordinary
subscribers attending the celebration may obtain

copies of the memorial volume at a reduced price.

Subscriptions and donations should be sent to the
honorary treasurer, Mr. Adam Tait, Royal Bank of

Scotland, St. Andrew Square, Edinburgh.

Mr. J. C. Drummond has been appointed assistant

to the chemical department of the Research Institute

of the Cancer Hospital (Free), Fulham Road, London,
S.W.

.\t the annual meeting just held of the Zoological
Society of New York, it was resolved to cable to the

Zoological Society of London the following message :

"That the Zoological Society of New York, having
been largely instrumental in securing the passage of
our national measures for the protection of the birds

of the world, by preventing all importations for pur-
poses of fashion or millinery, hereby extends its greet-
ings to its fellow-members of the Zoological Society
of London, and expresses the hope that the society,

which represents the other great metropolis of the
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world, will lend its unanimous support to the Hob-

house Bill, now before Parliament, which is designed

to reinforce the protective measures passed by Con-

gress. The effect of the American Bill has been in-

stantaneous and widespread, and is now receiving

unanimous support all over the United States. The

very passage and enforcement of the Bill has created

a sentiment for wild-life protection in many quarters

where it did not exist before. The millinery trade

has adapted itself to the new- conditions, and the law

is acknowledged to be most beneficial in its results."

Writing on December 13, Prof. Ignazio Galli

•describes a series of sunset-glows which recall those

of 1883-84. They were first observed in Rome on

July 13, and continued without intermission, though

with frequent variations in brightness, until the middle

of December. Prof. Galli notices that on June 17,

or about a month before their first appearance, there

was a very violent explosion of the Asama-yama in

central Japan, followed by others on June 20 and 26.

Mr. E. O. Winstedt has done a piece of useful

work by collecting in the Journal of the Gypsy Lore

Society, new series, vol. vii., part i., all the references

to gvpsies in Tudor times recorded in the State Papers.

They give, as he remarks, a picture of gypsy life

when they travelled far and wide in large bands, some

nf the leaders of which bore names still well known.

.\ band of 140 persons is recorded in Staffordshire in

1539 ; eighty in Berkshire, Oxfordshire, and Bucking-

hamshire in 1576, with a passport forged by a Cheshire

schoolmaster. Active measures of repression were put

in force by the authorities, an order of the Privy

Council in 1542-3 directing certain persons "to avoyde

the countrey off a certayne nombre off vagabondes

going upp and downe in the name of Egiptians."

The report of the bacteriologist. Prof. Ward Gilt-

ner, of the Michigan State Board of Agriculture for

the year July i, iqi2-July i, 1913, has been received.

Soil problems bulk large in the record, and an exten-

sive trial of a serum for hog-cholera is being made,

more than 500,000 c.c. of the serum having been

Issued.

Among a collection of Antarctic seals and birds

from South Georgia presented to the Scottish Zoo-

logical Park by Messrs. Salvesen and Co., Leith, the

most interesting specimens are a couple of young

elephant-seals, about 6 ft. in length, and a Weddell's

seal. The latter is believed to be the first living

example of its kind hitherto brought to Europe.

With reference to a paragraph in Nature of Decem-

ber 16, 1913 (p. 457), Dr. W. D. Matthew writes to

say that the so-called lions of the Rancho-la-Brea

asphalt deposit are the extinct Felh atrox bebbi, and

not pumas. The use of the term "lion " in this sense

is to be deprecated, as it is commonly applied in

.America to the puma, while F. atrox appears to be

as nearly related to the tiger as to the lion.

In vol. XXXV (p. 252) of Notes from the Leyden

Museum, Dr. J. H. Vernhout states that specimens of

the limpet-like mollusc, Siphonaria sipho, have been
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taken on the coast of Ceram attached to rocks of

mica-schist by the apices of their shells, so as to re-

semble small cups. Such a mj)de of attachment, so

far as the author could ascertain, appears to be

unique in the case of limpetrlike shells.

The extinct mammal-like reptiles of South Africa

and their relatives in other parts of the world, together

with the strata in which their remains are embedded,

form the subject of a well-illustrated article by Dr. R.

Broom in Tlie American Miiscu»i Journal for Decem-
ber, 1913. .X feature on which the author lays special

stress is the powerful development of the limbs in

nearly all the members of the group. " How these

have been evolved is a matter of doubt, but there can

be little question that it was this strengthening and
lengthening of the limbs that started the evolution

which ultimately resulted in the formation of the

warm-blooded mammals."

To the first part of the " Bergens Museums Aaar-
bok " for 1913 Mr. J. A. Grieg contributes an exhaustive

article of 147 pages, illustrated with two plates, on
the aquatic fauna of the Hardangerfjord, including

both vertebrates and invertebrates. The second of the

two plates is devoted to a life-size figure of the shell

of a very large and much elongated form of the whelk
(Bitccinuni undatum). In the second part is a

systematic catalogue, by Mr. H. T. L. Schaanning,
of the birds of Norway, with references to literature

ranging from the year 1599 to igi2. The number of

species recognised, inclusive of the great auk, is

three hundred.

In 1906 the late Dr. F. Ameghino described certain

sharks' teeth from the Tertiaries of Patagonia as the

representatives of a new generic type, Carcharoides,

the name being given in allusion to tlje fact that these

teeth have the sharply acuminate crow'ns character-

istic of Lamna, associated with the serrated margins
of those of Carcharodon. Teeth of a precisely similar

nature from the Tertiaries of Victoria are described

in The Victorian Naturalist for December, 1913
(vol. XXX., pp 142-3), by Mr. F. Chapman. The dis-

covery is of interest as affording additional evidence

of the close affinity between the Tertiary littoral

faunas of Patagonia, New Zealand, and Australia,

and thus lending support to the view that they in-

habited different portions of a single sea-bed.

Dr. Asajh^o Oka, in the Journal of the College of

Science, Tokyo (vol. xxxii.), describes a remarkable
new Japanese compound Ascidian, to which he gives

the name, Cyalhocormus inirabiUs. The form in ques-

tion appears to be closely related to Colella, consisting;

of a "head" attached by a short stalk, but the head is

hollow, with a wide terminal opening, so that the

entire colony has the form of a goblet, in the wall

of which a single layer of zooids are arranged in

double longitudinal rows. The author proposes for

the reception of his genus a new family, Cyatho-
cormida;, which he suggests may form a connecting
link between the more ordinary Ascidiaceae and tlv

aberrant, free-swimming Pyrosoma. He therefore con-

siders it doubtful whether we are justified in separat-

j

ing Pyrosoma from other compound Ascidians, and
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placing it along with Salpa and Dolioluni in the

Thaliacea, as has recently been done by Neumann and

by Parker and Haswell.

It would be difficult to find a better example of the

\akiable work that can be accomplished by a local

scientific society than is offered in the Transactions of

the Norfolk and Norwich Naturalists' Society for

1912-13. The presidential address, by Mr. Robert

Gurncy, is concerned with "The Origin and Con-

ditions of Existence of the Fauna of Fresh Water."

He is of opinion that the fauna of the relict lakes

of the world show that the isolation of marine fauna

does not lead to any great accession to the fresh-vvalcr

fauna. " It seems that the successful adaptation of a

species to fresh water depends essentially on a physio-

logical variation of the organism, without which the

most favourable external conditions are powerless to

assist immigration." Next comes a very careful,

complete, and well-illustrated monograph, by Prof.

Oliver and Dr. Salisbury, on the topography and

vegetation of Blakeney Point, that hunting ground of

naturalists, which has now been brought under the

National Trust as a nature reserve. It is followed by

Mr. .A. Preston's notes on the great flood of August,

1912, which was of such disaster to Norwich. Then
comes a very valuable instalment of Mr. C. Morley's
" Fauna and Flora of Norfolk." Other shorter

papers, well worth study, include those on the grow-

ing of wild rice in East Norfolk, on the migrations of

birds from Lowestoft and district, and on the record

results of the Yarmouth herring fishery of 1912.

Altogether, these Transactions do honour to a great

society of natural history, in a county favoured by

nature and famous in science. Dr. Sydney Long, the

hon. secretary of the society, is to be congratulated

on the care with which he has edited this collection of

monographs.

"The Geology and Mineralogy of Tin" are the

subjects of a bibliography of 1701 entries, accompanied

by an index of 167 pages, prepared for the Smith-

sonian Institution by F. L. and Eva Hess (Miscell.

Collections, vol. Iviii., No. 2). Since a brief account

of the contents of almost all the papers is supplied,

this publication will form a standard work of reference.

It does not profess to be complete as regards works
on the extraction . and treatment of the ores, and
hence we miss a reference to the ingenious test for

cassiterite with hydrochloric acid and zinc, put for-

ward, we believe, in West Australia in i9o<S.

Dr. John Ball, in Paper No. 29 of the Survey

Department of Egypt (1913) describes the topography

and geology of the phosphate deposits of Safaga.

The district lies about 400 kilometres south-south-

east of Suez, near the Red Sea. The phosphate de-

posits occur on either side of the Wadi Safaga at

distances of from twelve to twenty-two kilo-

metres inland. The phosphatic series consists of

laminated grey clays with beds of calcareous phos-

phate and chert, lying between LTpper Cretaceous

limestones above and Nubian Sandstone below. There

are three principal phosphate beds, all in the upper

part of the series. These beds range from I5 to 2 -
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metres in thickness, and carry from 20 to 75 per

cent, of tricalcic phosphate. The bulk of the phos-

phatic matter is in the form of loosely agglomerated

phosphatic grit, which may have been derived from

the breaking up of shells, the calcium carbonate of

which has been partially converted to calcium phos-

phate by the action of soluble phosphate from the

decomposition of the soft portions of sharks the teeth

of which occur very abundantly. The phosphate con-

tent may have been raised subsequently by the leach-

ing out of some of the calcium carbonate. The origin

of the chert has not yet been ascertained. The

deposits are being worked at the Um el Huetat mines

by the Egyptian Phosphate Company.

The seventeenth Rapport sur les variations

piriodiques des Glaciers (Zeitschrijt fiir Gletscher-

kiinde, Band vii., Heft i, p. i) was published in Sep-

tember, 1912, with some unavoidable omissions. The

supplement now added. Band vii. (1913), pp. 191-202,

gives the information which had not then been re-

ceived. It includes the glaciers on the north side of

the Mont Blanc massif, those of the Maurienne, the

Tarentaise, and Dauphin^, the Caucasus, the .Mtai,

and North America, chiefly Alaska. In the first re-

gion two, Des Bossons and Du Tour, show a marked

advance, another one is stationary, and the fourth

observed is slightly retreating. Those in the other

regions are either stationary or showing slight oscil-

lations, or are still retreating, though not rapidly.

The eighteenth Rapport, recently published (Band viii.,

p. 42), shows that, though the cold summer of 1912

has produced some effect, this is local, and compara-

tively small. Thus the information, as a whole, does

not affect the conclusion to which that already received

distinctly pointed, namely that the period of retreat,

which has now lasted (at any rate in the Alps) for half

a century, has not yielded generally, as might have

been anticipated, to one of advance. The eighteenth

Rapport includes the Pyrenees, where the glaciers

mostly show signs of advancing, Norway, where the

majority are receding, and North America, of which

this is also true. Here the retreat is in some cases

considerable, notably in that of the Grand Pacific

Glacier, which has gone back 25 kilometres in thirty-

three years. Besides these, the number contains some

notes on Greenland glaciers, which, though neces-

sarily incomplete, are interesting. They also show

that the ice has receded in recent years.

We have received a copy of the U.S. Daily

Weather Map for January i, with the announce-

ment that from that date the U.S. Weather*

Bureau began the publication at Washington

of a weather map of the northern hemisphere, which

will be printed on the reverse side of the usual morn-

ing weather chart. Although the number of reports

is limited at present, and the observations are not all

strictly simultaneous, the essential features of atmo-

spheric circulation over that hemisphere are fairly well

shown. Prof. Marvin points out that in the latter

publication the rational units of the c.g.s. system

are adopted
;

pressures are expressed in millibars

(1000 millibars = 2953 in.), and temperatures in abso-

lute units (the temperature on the Centigrade scale
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increased bj' 273), on the ground that mathematical
and dynamic studies of the motions of the atmosphere
are possible only when such rational units are em-
ployed. It will be remembered that these units are
already used in some of our Meteorological Office pub-
lications, and that it is proposed to adopt them in

others. Also that the Weekly Weather Report now
contains small-scale daily charts, including practically
the whole of the northern hemisphere, excepting
-Alaska and the North Pacific Ocean. The action
taken by the Washington Bureau will be welcomed
as matter of prime importance.

New paths of physical knowledge form the subject
of an address to the University of Berlin delivered by
Prof. Max Planck on his appointment as principal.
The address deals with the conservation of matter,
space, and time, and the quantum hypothesis; it is

printed by the Norddeutscher Buchdruckerei, S.W.,
Wilhelmstrasse, Berlin.

An article by Mr. Charles Bright in the January
number of The Quarterly Review discusses the ques-
tion of inter-Imperial telegraphy, and the advantages
and disadvantages of cable telegraphy as opposed to
wireless telegraphy. Whilst in favour of the State
taking over control of the Imperial wireless telegraph
scheme (Mr. Bright advocated this many years ago), it

is pointed out that an inter-Imperial telegraph system
would be the most advantageous. The route sug-
gested is from Blacksod Bay, on the west coast of
Ireland, to Halifax (N.S.), with an intermediate
station at Cape Bauld (Newfoundland), and a branch
cable up the Gulf of St. Lawrcrice towards Montreal.
The cost of this line is estimated to be 500,000/., and
should be borne by the Empire as a whole. Having
laid the Imperial Atlantic cable, it is suggested that
the gaps should be filled up in order to complete an
all-British cable chain between the Mother Countrv
and her outlying possessions. Attention is directed
to the fact that all the existing Atlantic cables are in
foreign hands, and it is recommended that steps should
be taken to remedy this state of affairs, which, it is
argued, would be extremely prejudicial to the British
nation in the event of international disputes. It is

maintained that a cable has an advantage over wire-
less telegraphy in its greater secrecy and effective
working speed owing to the far less repetition in-
volved, and also owing to its freedom from inter-
ruption from "atmospherics," which are still a source
of trouble in all wireless work.

In two papers published in The Biochemical Bulletin.
vol. iii.. No. 9, by Dr. Clayton S. Smith and Messrs.
W. A. Perlzweig and William J. Gies respectively,
the question of the inhibition cf change in fish bv cold
storage is dealt with. It is shown that bacterial and
chemical action can be entirely prevented by efficient
cold storage, and that even after two years of such
storage practically no change can be detected by chem-
ical means in the nutritive value of the fish or in its

taste or palatability.

The January number of The Popular Science
Monthly contains an article by Prof. Cyril G. Hopkins
on the Illinois system of permanent fertilitv. In this
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system no potash is added to the soil in the form of

purchased fertiliser, but provision is made for the

liberation of the necessary quaijtity from the soil by

the action of decaying organic matter ploughed under

in the form of farm manure or crop residues, includ-

ing clover or other legumes. Ground natural lime-

stone is added when needed. Phosphorus is supplied

in the form of ground rock phosphate, at least 1000 lb.

per acre being added every four years. Special rota-

tions are arranged to suit the case, either of the live-

stock farmer or the grain producer, so as to maintain

the nitrogen fertility at a maximum. Articles on the

present status of cancer research, by Dr. Leo Loeb,

and the mechanism of heredity, by Prof. T. H. Morgan,
discuss problems which are of general interest.

.\ p.\PER on amalgams containing silver and tin, by

Messrs. Knight and Joyner, which appears in the Chem-
ical Society's Journal (December, 1913), is of special

interest in view of the widespread use of these amal-
gams in dentistry. Although solid solutions mav be
present in large proportions at higher temperatures,

these disappear almost entirely below 70°, and the

process of amalgamation at room-temperature is sub-

stantially that represented by the equation :

—

Ag^SN + Hg—^Ag^Hg. + Sn.

The curious "ageing," by annealing at 100°, which
reduces to less than one-half the amount of mercury
taken up by the freshly prepared filings of the silver-

tin alloy has been further studied. It has been shown
that it is not due to oxidation, and that it is accom-
panied by a change of density, but the real nature
of the process is still obscure.

The Chemical Society's Journal for December, 1913,
contains an important monograph by Profs. Bredt and
Perkin on epicamphor. This substance, which is

related very closely to camphor.

QH„'
xCH,

I

HO
/COQH, /

I

^CHj
Camphor Epicamphor

differs from it mainly in that the carbonyl group is

contiguous to hydrogen on both sides,

—CH—CO—CH,—

,

I

instead of —C(CH,)—CO—CH,— , and might be ex-

pected to produce greater activity in the molecule.
Nevertheless it refuses to combine with hydrogen
cyanide and brominates in much the same way as
camphor itself. The physiological effects of epi-

camphor are vastly inferior to those of camphffr; a
favourable effect on the beat of the heart does not become
apparent until the dose is four times stronger than in

the case of camphor, and even then the effects pro-
duced are very transient

Mr. a. p. Thurston gives an account in Engineer-
ing for January 30 of some experiments carried out
by him at the East London College on the resistance
of bars, struts, and wires in a current of air. Part
of this research was the investigation of the shield-
ing effect of one bar mounted in the direct path of
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another bar of identical lengtli, shape, and size. The

total resistance when the two bars are in contact is

about three-quarters the resistance of one bar alone.

As the gap is increased, there is at first a small

decrease in the resistance. With a gap equal to the

thickness of one bar, the total resistance is the same

n^ when the bars are in contact, and becomes equal

1(1 the resistance of one bar alone when the gap is

twice the thickness of one bar. With a gap of six-

teen times the thickness, the total resistance is only

5 per cent, less than double the resistance of the

single bar. It would appear from these experiments

that the total resistance of struts, following in the

same run of air and more than thirty times the

thickness apart, mav be assumed to be the same as

the total resistance of the separate struts in a clear run

of air.

The Vestcrling Organisation Company, Clapham

Junction, London, S.W., manufactures a convenient

loose-leaf book, which has certain novel characteristics.

Bv the use of a patent device in the back of the

book it opens flat at any place. Specially made rings

render the filing of new papers, or removal of old,

simple and quick. The book will prove of real assist-

ance to lecturers who use copious notes, and to all

who have to preserve loose papers in a way which

makes ready reference easy.

A 1914 supplement to their "General Apparatus

Catalogue, 1910," has been issued by Messrs. Heynes

Mathew, Ltd., of Cape Town. The new list of appa-

ratus affords an instructive illustration of recent pro-

gress in South African education. The improved

methods of teaching geography which have become
established in this country, for example, are being

taken up in South African schools, and a demand for

material for lessons in practical geography is met by

a section in the new catalogue being devoted to this

subject. Similarly this firm is prepared to supplv

equipment for practical work in botany and other

branches of science.

OUR ASTRONOMICAL COLUMN.
Planetary Observ.\tio.\s at the Lowell Observa-

tory.—In Astronomische Nachrichien, No. 4710, a
telegram is published from Prof. Lowell relating to

observations on the satellites of Saturn and on
Martian features. With regard to the former it is

stated, "Tethys and Dione variable, range quarter
magnitudes, periods coincident with revolution." Re-
lating to the latter, the telegram says:—"The full

aperture of the 40-in. reflector of the Lowell Observa-
tory only now equipped for visible work shows the
canals of Mars as fine direct geometrical lines, thus
corroborating the work of smaller apertures. This
should dispose of the erroneous idea that [such]
apertures do not disclose these remarkable features."

Wave-Lengths of Chromospheric Lines.— It was
known soon after the event of the total solar eclipse

of August 30, 1905, that Prof. S. A. Mitchell, who
was in charge of the numerous spectroscopic instru-

ments which were employed in the L^nited States
Naval Observatory eclipse expedition, had secured
some most excellent photographs of the spectrum of

the chromosphere. It is not until now, however, that
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the results of their reduction are published, and these

are printed in the current number of The Astrophysical

Journal (December 1913). The photographs discussed

were secured with gratings, both parabolic and plane,

and the present paper deals with the reduction of one

photograph from each instrument for the purpose of

giving chromospheric wave-lengths, intensities, &c.,

•'with as great an accuracy as possible." This com-

munication is finely illustrated with plates showing
ditTerent portions of the photographs, and they are

demonstrative of the very fine adjustment of the in-

strument during use. A very long table shows the

wave-lengths compared with Rowland, and the heights

of the chromospheric lines, the corresponding elements

and intensities according to Rowland, chromosphere,

arc, and spark. No fewer than 2841 lines are tabu-

lated in the chromospheric spectrum, and this above

many faint lines which were measured ; no lines were

included unless they were measured in two or more
separate measurements. The paper is full of many
interesting summaries of these chromospheric lines

arranged according to elements, atomic weights, &c.

The conclusions arrived at are important, but it is im-

possible to repeat them all here. Some of them are as

follows:—The "flash" spectrum is a reversal of the

Fraunhofer spectrum. The " flash " is not an instan-

taneous appearance, but the chromospheric lines

appear gradually, the highest layers first, the lowest

last. The "reversing layer," which contains the

tnajority of the low-level lines of the chromosphere, is

about 600 km. in height. Wave-lengths in chromo-

spheric and solar spectra are practically identical,

the chromospheric spectrum differing greatly from the

solar spectrum in the intensities of the lines. The
differences of intensity find a ready explanation in the

heights to which the vapours ascend. The enhanced
lines are especially prominent in the chromosphere,

and these are said to become brighter mainly because

at the heights to which they ascend the vapours are

mixcKi with hydrogen at reduced pressure.

The .A.nnual of the Bureau des Longitudes.—The
annual published by the Bureau des Longitudes is

familiar to all readers of this column, and the present

issue for 1914 will no doubt be found as useful for

reference as its predecessors. In addition to the usual

astronomical, physical, and chemical data embodied
in these small pages, will be found articles of astro-

nomical interest. Thus M. Deslandres gives a resume
of solar physics, M. P. Hatt contributes a short

article on the deformation of images in telescopes,

while M. G. Bigourdan writes very fully on the day
and its subdivisions, the hour-zones and the inter-

national association of the hour. The seventeenth

meeting of the International Geodetic Association is

described bv M. B. Baillaud.

TfH.ir IS PSYCHO-ANALYSIS?
PERHAPS the most important and startling

scientific theory of modern times is that which
Prof. Sigmund Freud, of Vienna, has formed to

explain the workings of the human mind. Many
thinkers, indeed, hail Freud as the Darwin of the

mind, and consider that his views are destined to

transform the science of psychology. He certainly

has succeeded in explaining such obscure and widely
differing phenomena as dreams, wit, the seemingly
accidental mistakes in speaking and writing which
people so often make, the obsessions and other

symptoms found in a large class of mental diseases,

and the spontaneous likes and dislikes which we all

experience and find so puzzling, in terms of one single

hypothesis. Put quite briefly, this is the hypothesis

of "the unconscious mind," something quite distinct
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from that theory of the " sub-conscious," with which
we have been so long famihar in psychology.

The unconscious mind is a legacy from our earliest

years of childhood, and its mode of working differs

very considerably from that of our mind in later life.

.•\ little child is dominated by its wishes and desires,

and strives blindly and persistently to satisfy them.
Many of these wishes are bound up with the intense

love which it feels for its parents or its nurse. Later

on, under the influence of education and training, it

learns to suppress some of these wishes because they

are in conflict with other interests and desires of

which it is now capable, and which are more in

harmony with ethical and conventional standards.

It learns to face pain instead of turning away from

it, and to abandon its wishes for the sake of higher

aims, instead of clinging blindly to them. But the

childish wishes have not been destroyed. They con-

tinue to exist in the mind, although their owner is

no longer aware of them. They form the nucleus of

the "unconscious." In later life similar conflicts

inay occur, and unacceptable wishes may be sup-

pressed. If these happen to be analogous to the

earlier ones, they join them, and so are themselves

drawn into the unconscious, and continue to exist in

the mind with undiminished intensity, although
unable under ordinary conditions to come to conscious-

ness. On the other hand, if they do not become
associated with corresponding infantile wishes in the

unconscious, they remain ordinary memories, and
gradually fade away and lose their intensity as such

memories do. They do not become unconscious, but

merely sub-conscious, or, as Freud puts it, " pre-

conscious."
This distinction between the "unconscious" and the

" preconscious " is fundamental in Freud's theory. It

is a distinction between two classes of memories.
Those memories which, as described above, join the

unconscious are said to be "repressed." They can-

not return to consciousness unless the repressing force

of the mind, which Freud calls the "censor," is

overcome. They continue, however, to exist with un-

diminished vigour like the infantile wishes, and with

these latter are the cause of the mystifying experi-

ences of life to which we have already referred.

They often cause the slips of the pen and slips of

speech which befall us vifhcn our attention is dis-

tracted. In these cases the censor has been caught
napping, as it were, and the unacceptable wish comes
for a moment to the surface of the mind. Thus a

lady, writing to a girl friend who had recently

married a man to whom she herself was attached,

ends the letter with the words, " I hope that you are

well and unhappy." The malevolent wish here comes
to unintentional expression. The symptoms of so-

called functional mental diseases, such as hysteria,

are invariably caused by repressed tendencies from
the unconscious. A young girl suffering from hysteria

shows the symptom' of a tightly-clenched right hand
which she is unable to open. By the method of

psvcho-analysis, which we have still to describe, the

phvsician discovers that the cause of this is a serious

adventure which had happened to the girl in early

youth, and which she had persistently refused to tell

to her relatives. The determination not to tell, which

is now quite unconscious, for the girl no longer re-

members anything about the past event or the circum-

stances connected with it, receives a symbolic fulfil-

ment in the clenched hand. As soon as the physician

brings back the memory, the hand unclenches and
the girl is cured.

It has been suggested, with great show of reason,

that Hamlet was a hysteric, and that the so-called

mystery of- Hamlet is due to the effect of unconscious

feelings of love towards his own mother dating from
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his earliest childhood (of which he is now completely

unaw'are, and his creators—Shakespeare and his

authorities—likewise). Hamlet cannot take vengeance
on his uncle because he himself in earlier years had
wished his father's death, and this persisting wish in

his unconscious mind now paralyses his actions. Only
in this way, it is thought, can—e.^. Hamlet's soli-

loquy in .'Kct iv., Sc. iv., after he has at last received

overwhelming proof of his uncle's crime, be

adequately explained :

—

" Now whether it be
Bestial oblivion or some craven scruple

Of thinking too preci>ely on the event,

—

A thought which, quarter d, hath but one part wisdom
And ever thtee parts coward,— ! do not know
Why yet I live to say ' this thing's to do,"

Sif/i I /lavc cause, a?id ititl, and strength, ami mcani.
To dot."

This inability to act, expressed in the lines itali-

cised, seems to have an adequate psychological ex-

planation in the working of the repressed tendency

just referred to, and its concomitant ideas, which
Freud calls the " Oedipus complex." In the play of

Sophocles, Oedipus unwittingly kills his father,

Laius, and marries his mother, Jocasta, and this is

a mythical representation of an inner mental tragedy

overhanging each one of us, to which the hysteric,

through" mental weakness, succumbs.
The pleasure and amusement derived from some

forms of wit may be explained as due to repressed

and forbidden wishes which attain fulfilment in spite

of the censor by means of the technique of the joke.

Other forms of wit, though not so obviously related

to repressed wishes, can likewise be explained in

terms of Freud's general theory.

Finally, dreams are, in Freud's view, invariably the

disguised fulfilment of repressed wishes. Harmless
memories from the previous day, and from earlier

periods of life, are manipulated by the dream-activity

in such a way that they form a disguise for a re-

pressed wish emanating from the unconscious,

enabling the latter to evade the censor and thus come
to consciousness during sleep. It would appear that

sleep renders the censor less alert than he is during
waking life, although if we passed beyond this meta-
phorical way of putting it we should come to a more
profound theory much too difficult to describe, even

in outline, here. The dream as it appears to the

dreamer is simply a patchwork of memories of

apparent unintelligibility, but underlying them are

rational dream-thoughts corresponding to the fulfil-

ment of repressed wishes. Often the dream represents

the dream-thoughts symbolically, since this is a con-

venient way of evading the censor.

The method of interpreting any dream is identical

with the method of interpreting a hysterical symptom
or any other manifestation of unconscious ideas. In-

deed, it is the one method whereby Freud has con-

vinced himself of the existence of these unconscious
ideas. This method is psycho-analysi.<!. The dreamer
or patient is asked to put himself into a relaxed and
meditative frame of mind, and, starting from different

parts of the dream, or different facts in the history

of his mental disease, to observe and report faithfully

the various ideas that arise spontaneously in his mind
in connection with them, suppressing none of them,
however objectionable or paififul they may be. Ex-
perience shows that this method enables ideas in the

unconscious to overcome the resistance of the censor

and rise to consciousness. In the case of mental
disease the bringing back of these repressed memories
to consciousness involves the cure of the patient,

since they can now be rationallv faced and dealt with,

and the mental energy that has been locked up in

them, "fixated," can be liberated and put at the
disposal of the higher conscious self.
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Psycho-analysis is a lengthy process, demanding
much tact and ingenuity from the psychologist or
physician, but its results are of such surpassing
interest and value that it should be regarded as one
of the most important methods of mental science.

William Brown.

THE SURVEY OF INDIA.^
'T'HIS general report for 1911-12, which has lately
*• appeared, states concisely the progress made in

the various departments of the Survey of India, the
detailed descriptions and discussions of results being
present in vol. iii. of the Records of the Survey. In
the year under review, Colonel S. G. Burrard, F.R.S.,
was confirmed as Surveyor-General in succession to
Colonel F. B. Longe. Topographical surveys were
pushed on in various parts of the country, and work
was done to meet some special requirements, of which
may be mentioned the large-scale map of the Delhi
site, with contours at 5 ft. vertical interval for the
use of the town-planning committee. On the Geodetic
Survey the astronomical latitudes of eleven stations
were determined, and at one of these, Bihar, the
largest southerly deflection of the plumb-line as yet
found in India was found. Pendulum observations
were made over the same region. In the principal
triangulation the Sambalpur meridional series was
commenced, and carried from lat. 23° to lat. 22°. In
Kashmir secondary triangulation was carried along
the Hunza and Kanjut valleys to form a connection
with the Russian triangulation in the Taghdumbash
Pamir.
The field detachments of the Magnetic Survey were

employed on the detailed examination of the Deccan
trap area in Central India and Hyderabad State,
where considerable abnormalities exist. Comparative
observations were made at the survey base stations,
and a large number of repeat stations were visited for
observation. In the Map Publication Office orographic
colouring, by means of a series of colour tints from
light green through yellows, browns, purples, and
red, has been adopted for the one-millionth scale in

place of shading as facilitating the provision of in-

formation. These sheets differ in size and in the
unit (foot) of the vertical measurements from those
of the international map, but as they form the key to

the whole system of nomenclature and the arrange-
ment of the topographical sheets, they cannot be
dispensed with.

A series of "departmental papers" is to be com-
menced. These will be numbered serially, and will
include all papers which, being published for de-
partmental use, do not fall within the scope of

the "Professional Papers," and are not of public
interest.

Those, however, who are interested in the technical
details of surveying will turn rather to the third
volume of the Records of the Survey of India, where
full accounts of this work will be found. Topo-
graphical surveys included triangulation, levelling,

traversing, and detailed measurement on various
scales from i in. to one mile, to 20 in. to one mile
in cantonment survey. Many points of interest and
modifications in procedure are noticed, among which
wo may mention the experimental use of Bristol
boards instead of drawing paper on the plane-tables
used in the field. If these are fastened firmly to the
board by one edge only, and loosely by cloth slips

1 General Report on the Operations of the Survey of India durine the
Survey Vrar, 1917-12. Prerared unrter the Direciion of Colonel S. G.
Hurr.ir.l, F.R.S., Surveyor-General of India. (Calcutta : pp. vii + 36

+

12 m.-ps, 1913,) Price Two Ri.pees or Three Shillings.
" Records of the Survey of India." Vol iii., 1911-12. Prepared under

the direction if Col. S G. Burrard. Pp. 176+12 mars. (Calcutta.) Price
.1 Re. or 6s.

on the other sides, the trouble arising from distortion

of the sheet when working in very dry climate is

greatly reduced. Further experience with these

boards is awaited.

In geodetic work the use of a new and more power-

ful zenith-telescope is reported, and determinations of

latitude were made with it at eleven stations. Of
these all stations but one, Khajnaur, on the north

side of the Siwalik Hills, the attraction of the plumb-

line is southerly, the largest value being at Biharas,

mentioned above. In the pendulum worli, observa-

tions were made to the north of the Ganges in a

region which showed unusually low density, and it

is suggested that Rarachi, situated on the edge of

the high plateau which forms the southern edge of

the Ganges valley, may be near the crest of a ridge

of high density. An important piece of work in this

connection was an investigation of the isostatic theory

of Mr. Hayford, with respect to a number of Indian

stations, and the results obtained for the above-

mentioned stations are given. In the account of pre-

cise levelling it is mentioned that experiments are

being carried out with a new pattern of aluminium
staff.

A full account of the magnetic survey and work in

the observatories is given, but this calls for no special

remark. In an appendix is given a synopsis of

geodetic work near Dehra Dun, which is illustrated

by a map showing the triangulation and gravity

observation stations, as well as the lines of precise

levelling. The whole volume forms a valuable con-

tribution to the literature of high-grade surveying.

H. G. L.

THE ASSOCIATION OF TECHNICAL
INSTITUTIONS.

THE twenty-first annual meeting of the above asso-

ciation was held at the Clothworkers' Hall,

Mincing Lane, on January 30 and 31 last, and was
attended by upwards of 120 delegates representing^ all

the important technical institutions in the United
Kingdom, of whom about ninety-seven are enrolled

in the association.

The new president, Sir Alfred Keogh, K.C.B., on
taking the chair, delivered his inaugural address, in

which he dealt with the report of the Royal Commis-
sion on the reconstitution of the University of London,
and especially with that part of it concerned with

technological studies. He expressed great satisfaction

with the position accorded to the faculty of technology

in the proposals of the Commission, particularly with

respect to the methods of administration and with the

prominence assigned to the sphere of utility in educa-

tional questions.

The Commission recommended the establishment of

a self-governing faculty of technology in the Univer-

sity, such faculty to embrace all branches of applied

science. He dwelt upon the extreme importance of

bringing the specialisation of science well within the

sphere of the University, and expressed gratification

that entrance to the University would be made more
accessible to the fit student with greater freedom for

the teacher.

Various questions of considerable importance to the

well-being of technical institutions were considered.

Amongst them, the registration of teachers and the

proposals of the newly established Teachers' Regis-
tration Council. Great satisfaction was expressed

with the happy solution of this extremely difficult

question by means of which the profession of teacher

had been unified, and it was unanimously agreed that

it was desirable that all eligible members of the teach-

ing sta'ffs of technical institutions should seek enrol-

ment.
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The new regulations of the Board of Education
dealing with junior technical schools were the subject

of considerable discussion, and the view was generally

expressed that all forms of specialised teaching should

come within the scope of the new regulations, and that

all limiting conditions as to the pupil's future outlook

should be entirely removed from the regulations.

Special consideration was given to that section of

the report of the Royal Commission which dealt with
the examination of the external student desirous of

proceeding to the degrees of the University of London.
It was agreed that access to the examinations of the

University should continue to be, as in the past, effec-

tively provided for with such improvements in method
as experience would suggest, but that no steps should
be taken which should in any way diminish in stand-

ing or importance the quality of the degree awarded
to the external student, or which should impair the

position of the external as compared with the internal

student. It was further strongly urged that there

should not be, as proposed, any exclusion of unattached
students from the examinations in technology, includ-

ing engineering, in view of its disastrous effect upon
higher technological education, and that it was of

the utmost importance that the relations hitherto sub-

sisting between the London polytechnics and the L'ni-

versity of London should be maintained, and the recog-
nition of eligible teachers in these institutions be
continued.
The question of the new and important regulations

for the establishment of technical bursaries by the
" 185 1

" Exhibition Commissioners with a view to the
assistance of eligible graduates of the universities

desirous of proceeding immediately to industrial em-
ployment was fully considered, and it was agreed that

the Commissioners should be asked to consider the
desirabilitv of including within the list of accepted
universities other qualified technical institutions.

The very important question of compulsory con-
tinued education in respect of children who had left

I he elementary schools to enter into employment with
a view to their further education, both vocational and
general, was carefully considered.

It was urged that having regard to the vast expen-
diture of public money, amounting now to upwards
of twenty-four millions sterling per annum, and with
a view to conserve the results of this expenditure, not
only should " half-time " be abolished, but all regula-

tions by means of which a child may be relieved of

attendance at school before he reaches the age of

fourteen, and that there should be enacted a law under
which children leaving the elementary school at four-

teen should be required to attend within the usual

hours of labour a continuation school, which shall

include in its curriculum not only vocational subjects,

but such svibjects of a general character as shall con-

duce to his effective preparation for the duties of life,

and that the responsibility for the due observance of

the law be laid upon the employers. It was shown
that only a mere fraction of the children leaving school

for employment continued their education, the figures

being, for those between fourteen and seventeen years

of age, only 300,000 out of a total of 2,335,000, or

13 per cent., with the result that there was a most
serious economic and moral loss to the nation.

It was further shown that the German Government,
realising this great loss to the German nation, had
for some years established compulsory day continuation

schools for children in employment throughout the

empire, with most satisfactory results. There was a

general consensus of approval. In the city of Berlin

in 1910-H there were 68,000 students of both sexes

enrolled in continuation schools, of whom 32,000 were
students in compulsory schools. J. H. R.
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Ah'CIENT PIGMENTS.

IN Archaeologia, vol. Ixiv., pp. 315-35, Prof. A. P.

Laurie, of the Royal Academy of Arts, presents us

with the chief results of an important research on the

historical and local succession of the use of "ancient

pigments." His material has been drawn almost

entirely from western Europe, Chinese, Persian, and

Indian painting not being discussed. His conclu-

sions, derived mainly from the optical and micro-

chemical examination, necessarily much restricted, of

valuable illuminated MSS., amplify rather than cor-

rect those of previous investigators, such as Sir

Humphry Daw, Marcelin Berthelot, and other chem-

ists of the nineteenth century, but synthetic experi-

ments have in some cases been utilised. The story

more nearly approaches completeness in some sections

than in others. The lakes, for example—pink, lilac,

red, crimson, and purple—have not as yet, in all cases,

revealed their origin. Perhaps the series and sequence

of blue pigments may be cited as a characteristic

example of Dr. Laurie's fuller treatment of his sub-

ject. Of the six blues included in the early list

—

indigo, Egyptian-blue, the mineral azurite or chessj'-

lite, real ultramarine from lapis lazuli, blue verditer

and smalt—the most interesting is without doubt

Egvntian-blue. To this remarkable pigment Prof.

Laurie has devoted much attention, having finally

determined its composition and properties, and also

the optimum temperature for its production (see Proc.

Roy Soc, vol. Ixxxix. A, pp. 418-29). Although these

six pigments were not all in use everywhere and at

the same time they cover the early centuries and, the

period between classical times and the close of the

sixteenth century. Later additions to blue pigments

comprise Prussian-blue, near the beginning of the

eighteenth century ; cobalt-blue, and artificial ultra-

marine in the first quarter of the nineteenth century;

and coeruleum about the year 1870. This dating of

pigments and of their use is of the highest import-

ance in connection with questions as to the provenance

and authencitv of works of art. For full details Prof.

Laurie's paper, with the annexed tables, must be con-

sulted. A few typographical errors in this important

memoir should be noted; Robertson on p. 321 should

be Roberson ; sulphur not silver should appear in the

second line from the bottom of p. 331; and the name
of the mollusc from which the Irish monks prepared

the Tyrian purple employed in their illuminated MSS.
is not quite accurately given in the earlier of the

tables appended to the 'memoir. It may be suggested

that this purple pigment, which is a dibromoindigotin,

ought to be identifiable where its presence is suspected

bv means of its high content of bromine.
A. H. C.

CELLULOID AND ITS DANGERS.
THE Departmental Committee on Celluloid, ap-

pointed by the Home Secretary some fifteen

months ago to consider the precautions necessary in

the storage and use of this substance, has recently

issued its report (Cd. 7158, 1913). From this it

appears that the product accepted as " celluloid "- in

the report consists essentially of gelatinised nitro-

cellulose and camphor, the proportion of nitro-

cellulose usually varying from 70 to 75 per cent, in

ordinary celluloid articles, and from 80 to 90 per cent,

in kinematograph films. It ignites very readily, and
burns with great rapidity and fierceness; moreover,

in certain circumstances it may take fire without the

direct application of flame. If submitted to a

moderately high temperature for some time it sud-

denly decomposes with evolution of considerable heat

and the emission of inflammable and poisonous gases
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•—chiefly carbon monoxide and nitric oxide, with
small proportions of hydrocyanic acid. Mixed with
air in suitable quantity, the evolved fumes are highly
explosive ; but the Committee found no evidence to

confirm the opinion that celluloid itself is liable to

spontaneous ignition at ordinary temperatures or is

explosive in ordinary circumstances.
A number of experiments were carried out at the

Government laboratory for the information of the
Committee. It was found that the " fuming-off

"

test devised by Prof. Will was the simplest and one
of the most trustworthy methods for ascertaining the
relative stability of various kinds of celluloid towards
heat. No definite relation between chemical composi-
tion and stability to heat could be detected, though a
small proportion of mineral matter appears to have
a distinct stabilising effect. Celluloid contains suflR-

cient O-xygen to support its own combustion, and once
ignited will continue to burn in the absence of air

;

chemical fire extinguishers using carbonic acid gas
are, therefore, of little use, and water alone is the
best means of extinguishing the substance when
burning. The Committee makes a number of recom-
mendations as to the storage and working of celluloid,

with the view of lessening the danger from fire; for
these the report itself should be consulted.

WIRELESS TELEGRAPHY.^
A^HEX Mr. Marconi first came over to England in
* • 1896, Mr. Swinton was the means by which he

was introduced to Sir William Preece, and the latter,

having just then come to the conclusion that his

ntethods of inductive and conductive telegraphy—with
w-hich he had been attempting to effect communication
w'ith lightships—were unworkable, set the Post Office
to work with Mr. Marconi, Sir John Gavey having
charge of the experiments. It might seem strange,
as Prof. S. P. Thompson had pointed out in Nature,
that Sir William Preece missed the possibilities of Sir
Oliver Lodge's Hertzian-wave experiments, but took
up Mr. Marconi with practically the same system.
But Sir William Preece had always been parlicularlv
sympathetic to the young, and Sir Oliver Lodge had
not approached him directly.

Next, quoting from an article which Sir W'illiam
Crookes contributed to The Fortnightly Review.' in

1892, Mr. Swinton showed that Sir William Crookes
had in those days fully realised the possibility of tele-

graphy by means of Hertzian waves. He clearly

described how messages might be sent in Morse
alphabet by means of apparatus tuned to special wave-
lengths and receivable only by apparatus similarly
tuned. Mr. Crookes also referred to experiments
made by Prof. Hughes in 1879, where wireless signals
were transmitted over several hundred yards, at which
experiments he had assisted. There seems to be no
doubt that Hughes discovered Hertzian waves and
noted their effects some years before Hertz re-

discovered them, but, unfortunately. Sir George Stokes
told Hughes, apparently quite erroneously, that the
results could be explained by known induction effects,

and Hughes was so much discouraged that he never
published anything on the matter.

Then, with reference to Sir Oliver Lodge, Mr.
Swinton said that he would always regard him as the
original inventor of wireless telegraphy, because .Sir

Oliver Lodge in his Royal Institution lecture in 1894,
and later at the Oxforcl meeting of the British Asso-
ciation in the same year, had first publicly sent signals,

rung bells, and deflected galvanometers over a distance
bv means of Hertzian waves. It had been said that

* Abstract of the presidential address delivered to the Wireless Society of
London on January 21 by Mr. A. A, Campbell Swinton.
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Sir Oliver Lodge did not make clear the telegraphic

application of his experiments, but Mr. Swinton was
present at Lodge's Royal Institution lecture, and was
so much impressed with the telegraphic capabilities it

suggested, that he had next morning discussed with

his then assistant, Mr. J. C. M. Stanton, the possibility

of setting up communication between his residence in

Jermyn Street and his office in Victoria Street by

Lodge's 'method. This experiment was never tried,

as they had thought that too many large buildings

intervened, but preliminary experiments were made in

Mr. Swinton's office, and'signals on a bell were suc-

cessfully transmitted and received through several

walls with a large Tesla high-frequency coil used as

transmitter, and as receiver a coherer consisting of a

heap of tintacks. This was two years before Mr.
Marconi arrived in this country, but .in making these

statements Mr. Swinton did not wish in any way to

belittle the great work that Mr. Marconi undoubtedly

accomplished in making wireless a practical and com-
mercial success by long-continued and arduous labours.

Passing to his experiments, Mr. Swinton stated that

finding a difficulty in reading wireless messages by

ear, he had devoted attention to automatic recording

apparatus. A simple arrangement that he had devised

was to employ a sensitive or manometric flame, such

as can be made exceedingly sensitive to minute sounds,

the flame greatly shortening and roaring the moment
the smallest sound reaches it.

Different descriptions of these flames respond more
readilv to sounds of different pitches, and they also can

be tuned to some extent, so that different flames would
discriminate between signals of different acoustical

pitch even of the same electrical periodicity. All that

was necessary was to place the receiving telephone in

proximity to the sensitive portion of the apparatus

producing the flame, and if a screen were placed in

front of the latter hiding the flame when it was
shortened, photographic records of Morse signals were
easily obtained by throwing by means of a lens a

small image of the flame when visible upon a moving
strip of photographic paper. Another method of re-

cording the signals employed by the lecturer was to

arrange a quick-period mirror galvanometer with the

movable portion oscillating between adjustable stops,

the oscillations being recorded on a strip of moving
photographic paper by projecting on the latter the

reflection in the oscillating mirror of a bright point of

light proceeding from a pinhole in an opaque box,

containing an electric lamp.
Operating, as he did, at his own house, with a very

small aerial, Mr. Swinton, in order to magnify tlie

signals, made use of several relays of thj types in-

vented by Mr. S. G. Brown. He showed three of

these relavs connected in series, actuated by signals

received on a temporary aerial that Messrs. Gamage
had kindly erected on the roof of the Institution of

Electrical Engineers. The relays operated a Kelvin
siphon-recorder, as well as a loud-speaking telephone,

which could be heard by everyone present. .\t a
quarter to nine o'clock a special congratulatory message
was received. This was sent by Commandant Ferrie,

a vice-president of the society, from the Eiffel Tower.
Not only could every signal be clearly heard through-
out the Lecture Hall, but it was also received on the
siphon-recorder. Further, the motions of the siphon
were made visible to the audience, being optically

projected on a screen with the aid of an Epidiascope,
kindly lent by Messrs. Leitz and Co. The dots and
dashes were easily read, both audibly and visibly,

though the Admiralty in London was accidentally
during part of the time sending radio-telegraphic
signals, which were likewise made audible by means
of the loud-speaking telephone. The message froir
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the Eiffel Tower consisted of thirty-four words, and
occupied about seven minutes. A congratulatory
message was also received and rendered audible to the

audience from the London Telegraph Training Col-

lege at Earl's Court.
^Ir. Swinton also showed the working of an ordinary

Morse inker by means of wireless signals from a

distance. For this he employed the three Brown
relays with a Siemen's Post Office relay in addition.

The inker was modified by turning the magnets
upside-down, so that when energised they pulled the

inking wheel away from the paper tape, and the
signals were recorded when the magnets let go of the
armature instead of when they attracted it, as is the
usual arrangement. Mr. Swinton had devised this

method to get over the difficulty of the extra current,

due to the relay breaking the magnet circuit, sending
a wireless signal back to the whole apparatus. Witfi
the modified arrangement this extra signal took place
while the main signal was being received, so it could
only accentuate the latter and do no harm, whereas
before the modification was effected, when once
started, the Morse inker went on working by itself

like an electric bell.

Next the lecturer showed how it was possible to

receive wireless signals on a phonograph. In the
ordinary way, records made by this method were not

loud enough to be heard by an audience, but a small
microphone had been mounted on the repeating
diaphragm, and connected to a loud-speaking tele-

phone, and by this means signals from the Eiffel

Tower and from the Admiralty, which had been re-

corded on the phonograph, were made audible through-
out the hall.

Once an arrangement of relays that would work a
Morse inker was provided it became possible to

operate almost any kind of apparatus, and wireless

signals sent by the British School of Telegraphy at

Clapham were made, by means of the relays and an
electromagnet, to work an air-valve in connection with
a source of air pressure and an organ pipe, which
latter gave forth in long and short blasts the signals

of the message. Mr. .Swinton said that the same
apparatus worked a motor-horn very effectively, but
the horn could not be used indoors, as its noise upset
the relays.

Next it was explained how a Poulsen telegraphone
could be used as a recorder ; and that on the Poulsen-
Pedersen system an Einhoven " string " galvanometer
was employed for this purpose. With this instrument
a signal containing energy to the extent of only one
billionth of a watt could be registered, which is about
the same sensibility as what is obtainable with a Bell

telephone receiver. On the assumption that a

12 candle-power light, radiating one watt in the form
of visible electromagnetic waves, was visible at a
distance of five miles, and that the aperture of the

eye was one-fifth of a square inch, then the amount
of power reaching the eye would be about one-sixth of

one billionth of a watt, so that natural detectors like

the eye, and artificial detectors, such as the Einhoven
galvanometer, had about the same order of sensitive-

ness, and were much inore sensitive than any photo-

graph process for instantaneous effects, although
photography had the advantage that cumulative effects

could be obtained by long exposures. Some years

ago Lord Rayleigh found tliat the human eye and ear

were of the same order of sensitiveness.

Another matter mentioned by the lecturer was that

the Eiffel Tower aerial, as also those at Poldhu and at

other large stations, gave out loud sounds when mes-
sages were being transmitted, this being probably due
to the air particles being electrified and repelled, as in

a Brush discharge.
In his concluding remarks, Mr. Swinton speculated
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on the future of wireless. The chief difficulty at pre-

sent with regard to wireless telephony is to get a

microphone that would carry sufficient current without

burning up, while there is also the necessity for

switching over, when changing from receiving to

transmitting, which renders conversation troublesome.

These are, however, difficulties that should be got

over, and it was probable that in the not far distant

future, we should have statesmen wirelessly addressing

numerous audiences simultaneously, while wireless

receiving stations would be set up in connection with

halls where people would be able to go and hear vvBa

voce all the prominent speakers of the day. Further,

wirelessly operated column printing telegraphs would
tell the latest news to all the nation, as also to any
newspapers which continued to survive this much more
rapid method of disseminating intelligence. Again, if

we are ever to have Transatlantic telephony, it would
piobably be wireless, with which the difficulties due
to the capacity and self-induction of the cables are

avoided.
Mr. Tesia and Prof. Pedersen even believe in the

possibility of wireless transmission of power, and in

this connection it must be remembered that practically

all the power on our planet comes from the sun in

the form of electromagnetic waves, and amounts, on
a clear day, to no fewer than 4,500,000 horse-power per

square mile of the earth's surface. This is, at any
rate, good evidence that enormous amounts of power
can be transmitted over prodigious distances by means
of electromagnetic waves, but it is difficult to imagine
how efficiency could be obtained.

Finally, Mr. Swinton appealed to the romance
attendant on the spectacle of great liners hurrying

across the ocean to the assistance of a ship from whom
they had just heard in wireless whispers the S.O.S.
signal of distress.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—The General Board of Studies will

shortly proceed to appoint a University lecturer in

mathematics and a Cayley lecturer in mathematics in

succession to Dr. Baker, the new Lowndean professor,

who held both of these posts.

Mr. A. H. Cooke, of King's College, and Mr. H. H.
Thomas, of Sidney Sussex College, have been approved

by the General Board of Studies for the degree of

Doctor of Science.

The council of the Senate have issued an important

report on the admission to University lectures and
laboratories of men who are not members of the L'ni-

versity. The success of the diplomas in agriculture

and in tropical medicine and in other subjects, has led

to a considerable increase in the number of students,

not members of the University, who are using the

University laboratories and lecture-rooms. It is pro-

posed in future to keep a register of such students

and to charge each of them a small fee.

Mr. L. G. .StTTON has given a donation of 1000/.

to the fund which is being raised to provide adecjuatf-

buildings and laboratories for the agricultural and
other departments of L^niversity College, Reading.

The sixteenth annual dinner of the City and Guilds

College Old Students' Association will be held at the
j

Trocadero Restaurant, Piccadilly Circus, W., at 7.30

p.m., Saturday, February 21. Dr. G. T. Moody,
president of the association, will occupy the chair.

Tickets may be obtained by any old student of the

college from Mr. G. W. Tripp, 4 Fairfield Road,
Charlton, Kent.

The legacies of the late Lord Strathcona include the

following to educational institutions :—St. John's Col-
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lege, Cambridge (in addition to 10,000/. given during

his lifetime), 10,000/. ; the Royal Victoria College,

Montreal (under deduction of any payments made
during his lifetime, and in addition to the college

buildings and site provided by him at a cost of about

Sicj.ooo/. I, 200,000/.; Vale University, Connecticut,

U.S.A., 100,000/. ; the University of Aberdeen for chair

of Agriculture, 5000/.; Queen's University, Kingston,

Canada, extension fund, 20,000/. ; the principal Church
of Canada Presbyterian College, Montreal, 12,000/.

The second volume of '• Statistics of Public Educa-
tion in England and Wales" for 1911-12-13 has been

published by the Board of Education (Cd. 7204). It

is concerned wholly with financial statistics. The first

table in the volume shows that the total expenditure

of the Board of Education in 1912-13 out of the Par-

liamentary vote amounted to 14,329,551/., as against

14,302,859 for 1911-12. During 1912-13, 11,748,331/.

was spent on public elementary schools, 749,359/. on
secondary schools, 585,871/. on technical schools and
classes, and 583,127/. on the training of teachers.

Among other grants made by the Boaid during the

financial year mentioned were 41,647/. to university

institutions in respect of technological work, 35,000/.

to the Imperial College of Science and Technology, as

compared with 20,000/. in 1911-12, 17,790/. to the

Science Museum at South Kensington, 20,590/. to the

Geological Survey, and 2202/. to the Committee on
Solar Physics.

The annual report of the distribution of grants for

agricultural education and research in the year 1912-

13 (Cd. 7179, price S^i.), recently issued by the Board
of Agriculture and Fisheries, shows a very satisfac-

tory advance on the older state of afTairs. The new-

scheme made possible by the establishment of the

Development Fund has now been in operation for a
sufficient number of months to prove that it is in the

main very satisfactory, and can accomplish the work
it was intended to carry out. The general plan is set

out very lucidly in an introduction by ^Ir. T. H.
Middlelon, and a number of details are given in the
appendix, so that the reader can form a suflicient

idea of the scheme and its working. For the first

time scientific research is recognised as the starting

point, and the sum of about 30,000/. per annum is,

or will be, available for the research institutes that

have been set up ; in addition 3000/. per annuin is

granted for special investigations not quite falling

within the scope of the research institutes. These
institutes are not charged with the investigation of

specific local problems or with the elaboration of tech-

nical details ; their business is to elucidate the funda-
mental principles underlying the relationships of the

soil, the plant, and the animal, and they have a
perfectly free hand in the management of their affairs.

They are :—Imperial College of Science and Tech-
nology, for plant physiology and pathology; Agricul-
tural Department, Cambridge University, for animal
nutrition and for plant breeding; Rothamsted Experi-
mental Station, for soil problems and plant nutrition

;

Bristol University, for fruit growing ; Royal Veter-
inary College, for animal pathology; University Col-
lege, Reading, for dairying; University of Birming-
ham, for helminthology ; University of Manchester,
for economic entomology ; University of Oxford, for

agricultural economics.

The annual general meeting of the Royal College
of Science Old .Students' Association was held at the
college on January 31, the president (Dr. A. E. H.
Tutton, F.R.S.) in the chair. Prof. H. E. Armstrong,
F.R.S., was elected president for 1914, his place as
one of the vice-presidents being filled by the election

of Mr. \. T. Simmons. Mr. J. Allen Howe and Mr.
r. Li. Humberstone were re-elected treasurer and
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secretary respectively. After the regular business, the

report of the Royal Commission on University Educa-
tion in London was discussed, with special reference

to the recommendations relating to the college, and
the following resolutions were adopted unanimously :

—

(i) That the Imperial College of Science and Tech-
nology should be organised as a federation of colleges
under a common government, each college being
managed by a special committee

; (2) that the Royal
College of Science, the Royal School of Mines, and
the City and Guilds (Engineering) College should be
included in the federation, together with a fourth
college devoted to higher teaching and research in

Technology; (3) that if, and when, the Imperial Col-
lege is linked more closely with the University of

London, the Royal College of Science, London, should,
while remaining in the proposed federation of colleges,

become a "constituent college" of the University in

the faculty of science. The committee w-as empowered
to make representations under these resolutions. The
annual dinner of Old Students was held in the evening
a: the Criterion Restaurant, Dr. Tutton presiding.
Sir John Rose Bradford, Sec.R.S., proposed the toast
of the evening, "The Royal College of Science, Lon-
don, and the Old Students' Association," and Sir
William Ramsay, F.R.S., and Prof. S. J. Truscott
replied for the guests. The guests also included Dr.
Herringham (\'ice-Chancellor of the University), Sir
Alfred Keogh, K.C.B., Mrs. Ayrton, Prof. Bateson,
F.R.S. , and Dr. Frank Heath.

SOCIETIES AND ACADEMIES.
London.

Royal Society, January 29.—Sir William Crookes,
O.M., president, in the chair.—Prof. O. W. Richard-
son : The origin of thermal ionisation from carbon.
In a paper recently communicated to the society by
Dr. J. N. Pring, experiments bearing on this subject
were described. The smallness of the observed cur-
rents and the variation of them with the pressure and
nature of the gas, led Dr. Pring to the conclusion
that considerable doubt was thereby cast on the theory
of the emission of electrons from hot solids, and that
these effects were to be attributed to chemical action.
In the present paper the magnetic field due to the
large heating currents employed by Dr. Pring are
shown to curl up the paths of the electrons, and so
prevent them from reaching the electrode. It is shown
that with the larger currents none of the electrons
could reach the electrode in these experiments, and
owing to the complexity of the apparatus it is impos-
sible to say what proportion would reach it at the
lower temperatures. In the opinion of the author of
this paper, the conclusions referred to cannot be re-
garded as established by the experiments under con-
sideration.—Prof. W. H. Bragg : The X-rav spectra
given by crystals of sulphur and quartz. A crystal of
quartz is found, on examination by the X-ray spectro-
meter, to contain three interpenetrating hexagonal
lattices of silicon atoms and six of o.xygen. The angles
of reflection in a number of important planes all agree,
within 1 or 2 per cent., with the calculated values.
Sulphur contains eight interpenetrating lattices, each
of the kind formed by placing an atom at each corner
of a rectangular parallelopiped and in the centres of
two opposite faces. The edges of the parallelepiped
are in the known ratios of the crystallographic axes.—Prof. L. N. G. Filon ; The temperature variation of
the photo-elastic effect in strained glass. The experi-
ments described in this paper were undertaken to see
whether the double refraction produced in glass by
stress was at all afl'ected by change of temperature.
The results show that the refractive indices for rays
polarised in and perpendicular to the line of stress are
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unequally affected, but seem increased on the whole
by rise of temperature. One of these, however, shows
a permanent residual change even after cooling. This
is important as showing that this property of the glass

is affected by previous temperature treatment.—J. H.
Shaxby and Dr. E. Emrys Roberts

: Studies in Brownian
movement. Paper i.. The Brownian movement of the

spores of bacteria.—Dr. R. Whiddington : The trans-

mission of kathode rays through matter.—Ezer
GrifBtbs : The variation, with temperature, of the

specific heat of sodium in the solid and liquid state

;

also a determination of its latent heat of fusion. The
specific heat of sodium (melting point 97-6°) was in-

vestigated at various temperatures in the range 0° to

140° by the electrical method. The range of tempera-
ture through which the metal was heated was about
1-5°, thus enabling the actual specific heat at each
particular temperature to be determined. In the solid

state the specific heat is considerably influenced by
the nature of the previous heat-treatment, and two
distinct specific heat-temperature curves are obtained
for the annealed and the quenched state. The increase
in the values of the specific heat in the solid state is

very marked as the melting point is approached. In
the molten state the specific heat decreases with tem-
perature, the relation between specific heat and tem-
perature from 100° to 140° being linear. The latent
heat of fusion was found to be 2752 gram calories.-

—

Dr. G. Green : Natural radiation from a gas. The
investigations of Planck have established the result
that the total energy emitted from a black body at any
temperature consists of discrete quanta, all equal and
similar. If we identify the "energy quantum" as the
energy contained in the light pulse emitted each time
a molecule undergoes structural change, the determina-
tion of the form of this light pulse might lead to useful
information regarding the constitution of the molecule.
In this paper the form of pulse, in which the energy
per wave-length is the same as that required by
Planck's law of radiation at any temperature, is first

derived. This form accordingly represents the total
radiation from any black body at any temperature.
The radiating body is now taken to be a gas. By
decomposing the above pulse we obtain an infinite
succession of wave-trains emitted by the various groups
of molecules obtained by arranging the total number
according to speed.—Dr. T. E. Stanton and J. R.
Pannell : Similarity of motion in relation to the surface
friction of fluids. The paper deals with an experi-
mental investigation of the existence of the similarity
of motion in fluids, of widely differing viscosities and
densities, in motion relative to geometrically similar
surfaces, which has been predicted from considera-
tions of dynamical similarity by Stokes, Helmholtz,
Osborne Reynolds, and Lord Rayleigh.

—

.\. E. Oxley •

The influence of molecular constitution and tempera-
ture on magnetic susceptibility.—N. Eumorfopoulos

:

The boiling point of sulphur on the thermodynamic
scale.

Challenger Society, January 28.—Sir John Murrav in
the chair.—C. Tate Regan : A bathypelagic angler-fish
(Melaiwcetiis johiisoni). from the North Atlantic,
having inside it a Scopeloid fish {Lampanyctus croco-
dilus) three times its own length. The specimen was
taken at the surface of the sea, and it was supposed
that the struggles of the captured fish, before it was
completely swallowed, had brought the captor up from
the depth at which it normally lives. Curiouslv
enough, the only other examples of Melanocetus in the
British Museum, two in number, were of nearlv the
same size (3 in. long), and each contained a Lam-
panyctus of 8 or 9 in.—G. P. Farran : The Copepoda of
a set of serial tow-nettings from the west coast of
Ireland. In gatherings taken over a series of vears
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at ten-mile intervals on a line running si.xty miles
west of CO. Kerry, out of eight}-five species that
occurred, four were neritic and showed a uniform
decrease both in numbers and frequency of occurrence
at every ten miles from the shore. Si.\ty-six were
oceanic, and showed a uniform increase seawards over
the same stations, while twelve species varied irregu-
larly and seemed to be euryhaline.

M.IXCHESTER.

Literary and Philosophical Society, Januarv i ^..—Mr.
F. Nicholson, president, in the chair.—W. Cramp :

Some notes on the measurement of air velocities,

pressures, and volumes. The author described the
instruments generally used, and the results he ob-
tained with a special apparatus he set up for testing
them. His results were summarised as follows :—(i)

For accurate tests of fans, &c., a Brabbde tube and a
micromanometer, or a good facing gauge with a side

gauge having its orifice flush with the pipe wall and
used with a micromanometer, are far more accurate
than the older methods. (2) The pneumometer may
be specially useful where the air is laden with dust,
&c. (3) The Nipher collector is very inaccurate. (4)
In ordinary round or square pipes the coefficient of
contraction is rarely less than o-g.

Paris.

Academy of Sciences, January 26.—M. P. Appell in

the chair.—The President announced the death of Sir
David Gill, correspondant for the section of astronomy.
—G. Bigourdan : The determination of the thermo-
metric coefficient of the wire micrometer. The method
recently devised by M. Lippmann for the auto-
collimation of a telescope can be utilised for the rapid
and accurate determination of the focal length of the
objective of the telescope, and this, combined with
the measurement of the linear value of one turn of the
micrometer screw and the coefficient of the wire
gives a solution of the problem.—G. Humbert : Some
remarkable numerical functions.—H. Deslandres and
A. Perot : Contribution to the realisation of high
magnetic fields. Concentration of the ampere-turns
in a very small volume. The method is partly based
on the use of a stream of petrol cooled to - jo° C. by
a liquid ammonia machine, for cooling the wire carry-
ing the current of the electromagnet, and partly on a
modification of the winding of the electromagnet.
The field thus obtained was 51,500 Gauss, with a
current of 24 amperes.—E. Roux : Remarks on anti-
gonoccic vaccines. A reference to the work of P.
Mayoral and P. Grandez bearing on the recent pub-
lication of C. Nicolle and M. Blaizot on the same
subject.—M. Gambler

: Bertrand's curves and curves
of constant curvature.—E. Keraval

: .'\ family of triply
orthogonal systems.—H. Andoyer

: New fundamental
trigonometrical tables.—Th. Anghelutza : The left sym-
metrical nucleus in the theory of integral equations.

—

Ernst Lindelof
: Conformal representations.—Georges

Remoundos
: The convergence of series of analytical

functions.—A. Chatelet
: Congruences of higher order.—G. Armellini

: The analytical solution of the limited
problem of three bodies.—M. Swyngedauw

: The re-
sistance of safetv spark-gaps.—Eugene Darmois and
Maurice Leblanc, jun. : The possibilitv of an alternat-
mg arc in mercury vapour. It was shown by Cooper-
Hewitt that the mercury arc in a vacuum acts as a
valve for an alternating current, and this has been
utilised for conversion of alternating into continuous
current. The authors describe conditions under which
it is possible to maintain an alternating arc in mercury
vapour for low frequencies and moderate voltages.—G.
Moreau

: Flames containing chlorides giving an electro-
motive force.—MM. Hanriot and Lahure : The mini-mum temperatures of annealing. The time during
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which the metal is heated to a given temperature has
a considerable influence on the softening of the metal.

The experiments were carried out on zinc and silver.

—

Marcel Delepine : The iridium chlorides.—Michel
Longchambon : The role of magnesia in sedimentary
cycles.—Maurice Durandard : The ferment of Rhizopus
nigricans. The mycelium of this mould contains a

very active ferment : its action on milk is a maximum
at 50° C.—Raoul Combes : The presence of yellow
pigments capable of being transformed into antho-
cyanine in leaves and flowers not forming antho-
cyanine.—Henri Pieron : The decrease of the ratio of

the latent period to the period of total establishment
for luminous sensations as a function of the intensity

of stimulation.—Henri Bierry and Albert Ranc : The
proteid sugar of the blood plasma.—M. Lecaillon : The
analogies of structure which exist betweent the ovary
of certain insects and that of certain Branchipodids
{Chirocephalus siagiicilis).—L. Joleaud : The geology
of the Filfila djebel (.'\lgeria).—J. Repelin : The geo-
logical constitution of the septentrional part of the
department of Var.—Rene Nickles : The section of the

Lias, the Infralias, and the Trias of Lorraine in the
boring of Bois Chate. This boring was made for

coal, and penetrates to the L'pper Permian. No coal-

bearing strata were found.
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OFROYAL INSTITUTION
GREAT BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.

John Allen Marker, Esq , D.Sc. F.R.S., will on Saturday next,

February 14, at Three o'clock, begin a Cours>^ of Two Lectures on "The
Electric Emissivitv ok Matter." (i)'-The Metals"; (2) "Other
Substances." Subscription to this Course, Half-a-Guinea ; to all the

Courses in the Season, Two Guineas.

UNIVERSITY OF LONDON.
A Course of four Advanced Lectures on "The Theory of Wave-

motion, WITH SPECIAL REFERENCE TO EaRTHQI;AKE WaVBS," Will be

given at the University, South Kensington, by Hrofessor Horace Lamb,
F.R.S., at 5 p.m. on Feb. 20, 27, March 6 and 13. Admission free,.without

ticket.

P. J. HARTOG, Academic Registrar.

GRESHAM LECTURES.
LENT TERM, 1914.

Mr. Arthur R. Hinks, M.A., F.R.S., will deliver a Course of Four

Lectures on "The Work of an Observatory," on February 17. 18, 19

and 20, at 6 p.m. each evening, at Gresham College, Basinghall Street, E.C.

The lectures are free to the public.

GEOLOGICAL SOCIETY OF LONDON.
The ANNIVERSARY MEETING of this Society will be held at the

SOCIETY'S APARTMENTS, BURLINGTON HOUSE, on FRIDAY,
February 20, at Three o'clock.

' The Fellows and their Friends will DINE together in the PRINCE'S
HALL, HOTEL CECIL, at 6.30 p.m. Tickets to be obtained at the

Society's Apartments.

THE DAVY-FARADAY
RESEARCH LABORATORY

ROYAL INSTITUTION,
No. 20 ALBEMARLE STREET, LONDON, W.

DIRECTOR
Professor Sir JAMES DEWAR, M.A., LL.D.,

D.Sc, F.R.S.

This Laboratory was founded by the late Dr. Luflwig Mond, D.Sc,
F.R.S. , as a Memorial of Davy and Faraday, for the purpose of enabling

properly qualified persons to conduct Chemical and Physical Research.

Workers admitted are entitled to the use of the extensive chemical and
physical apparatus belonging to the Laboratory.

The Director may, subject to the approval of the Laboratory Committee,

supply special chemicals, or authorise the Mechanician to construct special

apparatus for individual investigators.

MICHAELMAS TERM.—Monday, October 6, to Saturday,

December 20.

LENT TERM.—Monday, January 12, to Saturday, April 4.

EASTER TERM.—Monday, April 27, to Saturday, July 25.

Applications for admission to the Davy Faraday Research Laboratory to

be addressed to the Assistant Secretary, Royal Institution, No. 21

Albemarle Street, London, W.

INSTITUTE OF CHEMISTRY
OF GREAT BRITAIN AND IRELAND.

Founded 1877. Incorporated by Royal Charter, 18S5.

The next Intermediate Examination will commence on Tuesday, March
24, Final Examinations will commence on Monday, March 23.

Forms of application and further particulars can be obtained from the

Registrar, Institute of Chemistry, 30 Bloomsbury Square, London, W.C.

The regulations for the Admission of Students, Associates, and Fellows,

Gratis. Examination Papers; Annual Sets, 61/. each.

"A List of Official Chemical Appointments." Fourth Edition. 7s.

(post free, 2s. 3ti.).

APPOINTMENTS REGISTER.—A Register of Fellows and Associates

of the Institute of Chemistry who are seeking appointments is kept at the

Offices of the Institute. Applications for the services of professional chemists

should be forwarded to the Registrar.

RESEARCH CHEMIST.—Required in a
Chemical Research Laboratory in London, a chemist of thorough

academic training, who has already had experience in conducting

organic chemical research. Address, stating age, qualifications and
salary expected to box 2227, c/o Mr. X. Dixon, 195, Oxford Street,

London, W.

BIRKBECK COLLEGE,
BREAMS BUILDINGS. CHANCERY LANE, E.C.

Principal ; G. Armitage-Smith, M.A., D.Lit.

COURSES OF STUDY (Day and Evening) for the Degrees of the
UNIVERSITY Op LONDON in the

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURS)

under RECOGNISED TEACHERS of the University.

SCIENCE.—Chemistry, Physics, Mathematics (Pure and
Applied), Botany, Zoology, Geology and IMineralogy.

ARTS.—Latin, Greek, English, French, German, Italian,

History, Geography, Logic, Economics, Mathematics (Pure
and Applied).

Bvealag Courses tor the Degrees In tcooomlcs aad Law.

<;F<;«inNAi vvk^)^'^^- Science, £17 10s.; Arts, £10 10s.SESSIONAL FEES
J £j,„,„^ ,. Science, Arts, or tconomics. £5 5S.

POST-GRADUATE AND RESEARCH WORK.
Prospectuses post Jrec, Calendar ^d. {by post yi.) front the Secretary,

THE SIR JOHN CASS TECHNICAL INSTITUTE,

Jewry Street, Aldgrate, E.C.

A Course of Lectures on

THE INFLUENCE OF SURFACE TENSION
ON CHEMICAL PHENOMENA

will be given by

R. S. WILLOWS, M.A., D.Sc,

Head of the Department of Physics and Mathematics,

on Wednesday evenings at 8 p.m., commencing Wednesday,
February 25, 1914.

The Course, which will comprise Five Lectures, will treat of

the subject mainly from a theoretical standpoint, and the aim
of Ihe lectures will be to put students in a position to interpret

results rather than to deal with experimental details.

A detailed Syllabus of the Course may be had at the ofHce of

the Institute, or by letter to the Principal.

SOUTH-WESTERN POLYTECHNIC INSTITUTE, CHELSEA.

SPECIAL EVENING COURSES.
Bacteriology and Fungus Culture—Hugh MacLban, D.Sc , Ch.B.,

M.D. ; Biochemistry—Htr.H MacLeah, D.Sc, Ch.B., M.D, ; Crystallo-
graphy and Mineralogy—"A. J. Maslen, F.L.S., F.G.S, ; Electricity and
Magnetism—*L. Lownds, B.Sc, Ph.D. ; Foods and Drugs Analysis

—

H. B.Stevens, K.l.C, Ph.C, F.C.S. ; Heredity and Evolution—*J. T.
Cunningham, M.A. ; Human Physiology— F. O'B. Ellison, B.A., M.D.

;

Metallography & Pyrometry-W. A. Naish, A.R.S.M., A I.M.M. ; Optics—'F. \V. Jordan, B.Sc, A.R.C.S. ; Organit Chemistry—"J. C. Crocker,
M.A., D.bc. ; Physical Chemistry— 'J. C. Crocker, M.A.. D.Sc ; Plant
Ecology— F. Cavbks, D.Sc, F.L.S. ; Pure Mathematics, subsidiary sub-
ject for B.Sc Honours—"T. G. Strain, M.A. ; Recent Researches in

Biochemistry—Hugh MacLean, D.Sc, Ch.B., M.t). ; Stratigraphical
Geology with special reference to foreign areas—T. C. Nicholas, B.A.
(Camb.) ; Vector Analy»is. Complex tjuantities with applications to

Physics—'J. Lister, A.R.C.S.
* Recognised Teachers of London University.

Evening Courses commenced for the Session 1913-14 on Monday, Septem-
ber 22, 1913, and the Day Courses on Monday, September 39, 1913.
Further particulars on application to the Secretary.

Telephone : 899 Weste SIDNEY SKINNER, M.A., Principal.

LIVERPOOL EDUCATION COMMITTEE.
CENTRAL MUNICIPAL TECHNICAL SCHOOL.

The Education Commiltee are prepared to receive applications for the
pobt of PRINCIPAL of the CENTRAL MUNICIPAL TECHNICAL
bCHOOL.
The person appointed will be lequired to devote the whole of bis time to

the service of the Education Committee.
The commencing salary has been fixed at the rate of jfJsoo per annum.
The appoiniment is subject to the conditions of superannuation set out in

part Vll of the Liverpool Corporation Act, 1913: and to the production
of an approved medical certificate, as required oy the Standing Orders of
the Ciiy Council.
Paniculais of the duties to be performed may be had on application to

the Town Clerk, Municipal Offices, Dale Street. Liverpool.
Applications, accompanied by 50 printed copies of not more than six

recent testimonials, must be sent to the Town Clerk, endorsed "Principal
ot Central Technical School," on or before February 27th, 1014.
1 he canvassing of members of the Technical Education Sub-Committee

,

the Education Committee, or the City Council, will be regarded as dis-

qualifying the candidate.
(Signed) EDWARD R. PICKMERE,

Town Clerk and Clerk to the
January, 1914. Local Education Authority.
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.4 GERMAN INTRODUCTION TO THE
STUDY OF MIMICRY.

Mimikry und Verwandte Erscheinungen. By Dr.

Arnold Jacobi. Pp. ix + 216. (Braunschweig-:

F. Vieweg und Sohn, 1913.) Price 8 marks.

THE scope of the work before us is sufficiently

indicated by a list of its main sections. A
brief general introduction is succeeded by a division

of the subject under nine heads:—(i.) Protective

Colouring; (ii.) Protective Resemblance; (iii.)

Warning Colours; (iv.) Mimicry or Protective

Imitation; (v.) The Imitation of Aculeate Hymen-
optera, or " Sphecoidie"

;
(vi.) The Imitation of

Ants, or " Myrmecoidie "
;

(vii.) The Imitation of

Beetles; (viii.) Mimicry in Lepidoptera
;

(ix.) The
General Characteristics of Mimetic Lepidoptera.

Some of the principal memoirs in the literature of

the subject are named in a short list at the end

of the volume, but anything like a complete treat-

ment is manifestly impossible in a work of this

size.

Protective colouring (Schutzfarbung) and pro-

tective resemblance (Schiitzende Aehnlichkeit) are

the terms employed by the author for the two

kinds of cryptic colouring which have been called

general and special protective resemblance. In

the first the animal seems to melt into its sur-

roundings ; in the second it resembles some actual

object. No mention is made of Thayer's interest-

ing combination of the two principles in animals

with a general obliterative colouring upon which

are represented the details of the normal environ-

ment. Nor is there any reference to the same
naturalist's brilliant interpretation of the white

under-sides of animals.

The criticism, urged on p. 8, that we do not

kno'cv whether the cryptic appearance is truly

advantageous and really exists for the eye of the

insect-eater can only be fully met by increased

knowledge. In the meantime it is obvious that

certain birds do hunt for their prey over tree-

trunks that are not swept bare, even after many
months of intermittent searching, but still harbour

sufficient pupae to keep up the average num-
bers of the species. We know too that birds

will assemble in order to feed, when insects

which must ordinarily be searched for are

driven out by a grass fire or by " Driver " ants

on the raid. And no one who has watched the

pursuit of a cryptically coloured moth by birds in

the immediate neighbourhood can doubt that it

would have been attacked when at rest if only

it had been seen.
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The resemblanfcsdj^lftihle^^ii&r^idae to thoriiSj

bark, &c., is dismissed bythe author (p. 15) as

examples of "Museum Mimicry," for the very

inadequate reason that these Homoptera are

"mighty jumpers," and when disturbed "disappear

after the manner of the flea." Well-concealed

species are generally swift in their movements
when they are disturbed. Furthermore, W. A.

Lamborn has shown that the dark, bark-like

West African Membraclds are ant-attended when
found on green stems. Companies of individuals

are always found on old bark, as are females

engaged in egg-laying—a very prolonged opera-

tion, lasting from thirtj'-six to forty-eight hours,

during which the insect clings tenaciously to the

egg-mass and is with difficulty disturbed (Trans.

Ent. Soc, 1913, pp. 494-7). The author admits

the wonderfully ant-like appearance of some
tropical American Membracids, but rejects an

interpretation based on the theory of mimicry

because ants run and Membracids jump. The
idea of a second line of defence does not seem

to have occurred to him ; and yet in nearly all the

examples he accepts there is a second line, de-

pending on powers of flight very different from

those of the model.

The author has evidently taken considerable

pains in studying the work that has been done in

this country and expresses regret that his com-
patriots have not taken a larger share in it. There

is, however, one subject which has escaped him,

viz., the power of individual adjustment to the

colours of the environment as exhibited by insects.

On this power he can find nothing in English

except "a meagre experiment ... on butterfly

pupae "
! (p. 25). The present writer is, moreover,

bound to disclaim the honour of having influenced

some of the names that are here set down—for

example, the late Thomas Belt, whom he never

had the pleasure of seeing, but to whom, for the

"Naturalist in Nicaragua," he owes a deep debt

of gratitude. Although the author writes with

generous appreciation of British work, and

appears to agree with its general tendency, he

differs strongly from many conclusions on special

points, and offers criticisms which it will be a

pleasure to attempt to meet on some future occa-

sion.

It is satisfactory to find the recognition, on

p. 35, of a fact often forgotten
—"that even the

protective adaptation which is apparently the most
perfect does not give security against detection

—

that creatures thus equipped have their special

foes which can find them out, at least when driven

by hunger." Similarly the polymorphism of the

leaf-butterflies, Kallima, &c.-—a stumbling-block to

B B
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many—is clearly explained. "This multiplicity of

patterns is the very thing which assists the effici-

ency of the leaf imitation, since the faded, dried,

half-rotten leaf occurs in nature in a thousand
forms and colours, with its transition from green
to yellow and brown, its slits and jags, its traces

of gnawing and of mould and fungi "
(p. 37).

And the objection, sometimes raised by those who
have not sufficiently considered the subject, that

a Kallima may be seen resting with expanded
wings on green foliage is also effectively answered
on p. 39.

For Warning Colours and in other parts of the

book the author accepts the terminology intro-

duced in tliis country in 1890. Haase's term,
" Immunity " is wisely used only in a restricted

sense. The unqualified word, carrying with it

the assumption that the bearers of warning colours
are exempt from all attack, even by parasitic foes

^an assumption carefully guarded against on

p. 52—gives an entirely mistaken impression.

That such insects have their special enemies has
now been shown by many observers. A good
example is the highly conspicuous Acraea setes,

of which Dr. G. D. H. Carpenter collected in

Uganda seventy pupae and full-fed larvae, but only
reared sixteen butterflies. AW the others

—

'j''/ per
cent, of the whole—were destroyed by parasitic

insects.

The theory of ap>osematic or warning colours
is considered to stand on a much firmer foundation
than that of cryptic colouring (p. 50) ; but the

author, accepting the conclusions published in the

Proceedings of the Zoological Society in 1887,

recognises the intimate relationship between the

two. "Aposematic species restrict the food avail-

able for insect-eaters " and must therefore " pass
on to other non-protected species the onus of

satisfying the hunger of their foes. Now, if these,

by any process of development, also attained im-

munity, the foe would be compelled to overcome
his disgust, and accept the disagreeable food, and
thus the advantage of the warning colour as an
advertisement would be reversed, for it would
facilitate the discovery of the prey "

(p. 52).

The treatment of terrifying markings is incon-

sistent. They are ridiculed on p. 23, but taken

seriously on pp. 56-59. It must be freely admitted

that markings which make so strong an appeal

to the imagination require to be tested and re-

tested by carefully observing their effect upon
enemies, before the bionomic meaning can be

accepted as proved. This can scarcely be claimed

at present for any examples except the terrifying

Sphinx larvae, the objects of superstitious fear by
man in different countries, and proved by four

observers to excite fear in animals. This, the
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clearest example, is doubted by the author,

although he accepts the far more problematical

interpretation of the markings and attitude of the

eyed hawkmoth (Smerinthus ocellatus) as terrify-

ing. Such an interpretation is probably correct,

but before accepting it we require at least as

much evidence as has been collected for the larvae.

In the historical account of mimicry a common
error is repeated. H. W. Bates himself, in his

classical memoir (Trans. Linn. Soc, vol. xxiii.,

1862, p. 495), grouped together the phenomena
of mimicry and protective resemblance, and did

not, as stated on pp. 60, 61, understand the

former "as referring only to similarity in form

and colour between creatures of different sys-

tematic position."

It is well-nigh impossible to get rid of an error

of this kind when once it has been fairly started.

However, we must do our best. Bates, on pp.

508-10 of his paper, quotes numerous examples
of procryptic resemblance to twigs, bark, lichen,

the excrement of birds and caterpillars, dewdrops,

&c., concluding with the words, on p. 510: "I

think it will be conceded that all these various

kinds of imitative resemblances belong to the same
class of phenomena and are subject to the same
explanation. The fact of one species mimicking

an inanimate object, and another of an allied

genus a living insect of another family, sufficiently

proves this." A footnote on pp. 508-9 is even

more conclusive ; for the actual term " mimicry "

is applied to the procryptic examples. Referring

to Rossler's interpretation of the buff-tip moth in

the resting attitude, Bates adds in a note : "In an
article on resemblances between insects and
vegetable substances (Wieiier Entomol. Monat-

schrift, 1861, p. 164), the author enumerates many
very singular cases of mimicry ; he also states his

belief that the mimicry is intended to protect the

insects from their enemies." The convenient re-

striction of the term mimicry to the resemblances

to other specially defended animals—the models

—

came later, and is due to Wallace.

Returning to the author's section on mimicry,

we notice a simple and convenient device for

representing the mimetic association between two
species, the names being connected by an arrow
pointing in the direction of the model.

In the sub-section on "Mimicry amon^
Batrachians " there is an interesting footnote on

P- 75i suggesting the specific identity of the con-

spicuous, distasteful amphibian, which, as the

author says, "hops about in all Darwinian litera-

ture as ' Belt's Frog.'" The species, he thinks,

"can be nothing but Atelopus variiis, which is ex-

tremely common in Central America." My friend,

Mr. G. A. Boulenger, however, does not entireh
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agree with this conclusion. " It is quite possible,"

he writes, "that Belt's frog- was Atelopus varius,

Stannius, but it is more probable that it was
Dciidrobates typographus, Keferstein {ignitus,

Cope), which occurs also in Nicaragua. All the

Dendrobates appear to be very poisonous."

The section on mimicry of ants—one of the

most important in the work—is enriched by an
excellent summary, on pp. 114-23, of Wasmann's
splendid researches.

Vosseler's account of the life-history of the

Locustid Eucorypha fallax is given at consider-

able length and illustrated, on pp. 107-12. An
ant-like larval stage of this insect was described
long ago as Mynnecophana fallax by Brunner von
\\'attenvvyl, and it is most satisfactory that \'os-

scler's excellent observations have now put this

often-quoted example of mimicry in its true posi-

tion. He shows that "after the fourth change of
skin" there is "a change from a mimetic to a
cryptic appearance," the succeeding stage being
leaf-like in colour and exhibiting a correspondingly
altered behaviour. The change thus begun con-
tinues to the end, the winged imago being beauti-

fully leaf-like. In correspondence with these

changes Vosseler does not admit that any feature
in the likeness is unnecessary. And yet this was
one of the very cases on which Brunner founded
his conception of "hypertelic" resemblance, or

resemblance that attains an altogether unnecessary
perfection in detail—that is, in fact, "too good
to be true."

The illustrations, especially those that are
coloured, are rather rough, but they are, on the
whole, well selected and serve their purpose. It

is a pity that the two species of Heliconius figured

on pp. 144 and 145 were not accompanied by
Melinaea imitata and Mel. ethra, instead of

Mechaniiis doryssus and Mech. lysimnia respec-

tively. If room could be found for only one
Ithomacine, there is no doubt that Melinaea
should have been the genus selected. The mimetic
females of the African Papilio dardanus are so
complicated that much care is required to avoid
mistakes. It is unfortunate that the only charac-
teristic eastern and south-eastern Danaine model,
Amaiiris echeria, and mimetic form (cenea) of
dardanus should be described on p. 163 as West
African.

But when every criticism has been urged, we
must admit that the book will be very useful.

Haase's important monograph is too large and ex-
pensive to be likely to reach many hands, and we
welcome the appearance of a German work of
small price and moderate size, which will serve
as an introduction to this interesting and much-
debated subject. E. B. P.

NO. 231 I, VOL. 92I

TEXT-BOOKS OF CHEMISTRY.
(i) General Chemistry Laboratory Manual. By

Prof. J. C. Blake. Pp. x + 166. (New York :

The Macmillan Company ; London : Macmillan
and Co., Ltd., 1913.) Price 8s. net.

(2) Practical Chemistry. Qualitative Exercises
and Analytical Tables for Students. By the late
Prof. J. Campbell Brown. Sixth edition.

Edited by Dr. G. D. Bengough. Pp. 78.
(London: J. and A. Churchill, 1913.) Price
2S. 6d. net.

(3) Organic Chemistry for Students of Medicine.
By Prof. J. Walker, F.R.S. Pp. xi + 328.
(London

: Gurney and Jackson ; Edinburgh :

Oliver and Boyd, 1913.) Price 6s. net.

(4) Quantitative Analysis in Practice. By Prof.

J. Waddell. Pp. vii+ 162. (London : J. and A.
Churchill, 1913.) Price 45. 6d. net.

(5) La Catalyse en Chimie Organique. By Paul
Sabatier. Pp. xiv + 255. (Paris and Li^ge

:

Librairie Polytechnique, Ch. Beranger, 1913.)
Price 12.50 francs.

(i) '
I ^HE exercises in this manual are com-
J. plementary to the author's "General

Chemistry : Theoretical and Applied," and accord-
ingly the work can scarcely be recommended to

chemical students in general unless they are taking
a course very similar to that planned by the author.

About one-half of the book, which is interleaved

throughout with blank pages for students' notes,

is devoted to simple experiments, partly qualita-

tive and partly quantitative, dealing with the

chemistry of non-metallic ("acid-forming")
elements. The experiments on the metals ("base-
forming elements "} might serve as an introduction

to inorganic qualitative analysis, but would be
of slight educational value unless accompanied
by a course of lectures on the theory of analysis.

A few simple experiments on the atmosphere, the
soil, fuels, and oils, natural waters, the ferrous

metals, and rocks are grouped under the heading
of applied chemistry.

(2) This treatise, like the foregoing manual, is

chiefly of interest as affording an indication of the

subject-matter chosen for experimental study in

the author's practical classes. These exercises
are preceded by the following general instruction :

"After performing each of the following exercises,

the student should record the reactions in his note-

book in the form of equations whenever an equa-
tion is possible." This excellent instruction, if

conscientiously obeyed by the student and care-

fully supervised by a sympathetic demonstrator,
would go far towards making the work educa-
tional. Yet without previous knowledge gained
either from text-books of general chemistry or
from lectures on the theory of analysis, the student
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would scarcely be in a position to express the

reactions in the form of equations. The explana-

tions given in the text are fragmentary, and some-

times obscure and even misleading. This lack of

information is specially noticeable as regards the

action of solvents. No explanations are given of

the solvent action of ammonium chloride on the

hydroxides of magnesium and manganese, or of

the changes which occur on dissolving silver

chloride in ammonia, potassium cyanide, or sodium
thiosulphate. It is extremely doubtful whether
the reducing action of alkaline stannous chloride

on bismuth hydroxide leads to the sub-oxide BioOo,

or whether the interaction of potassium cyanide
and copper salts gives rise to the double cyanide

Ko[(CN)4Cu]. Some explanation seems desirable

for the instruction (pp. 24 and 39) to use "stale

NH4.HCO3." On the whole, however, the vi'ork-

ing instructions are quite practicable, but, in the

section devoted to the rarer elements, a distinction

might, with advantage, have been made between
tests requiring considerable concentrations and
those appreciable even in very dilute solutions.

Cerium dioxide (p. 27) is not red unless con-
taminated with other rare earths. The final

sections of the book are devoted to organic quali-

tative analysis, including tests for a typical series

of organic acids and the characteristic reactions of

the principal organic bases with separation tables

for the commoner alkaloids.

(3) In order to meet the requirement of students

of medicine whose time for the study of chemistrv
may not exceed six months, the author has selected

the chemical substances considered in the course

chiefly on account of their medical interest. A
novel feature in the work is the postponement of

the consideration of nitrogenous compounds to

the last third of the book. In spite of the con-

densation necessary in the circumstances, the

author has succeeded in giving adequate ex-

planations of several important and difficult sub-

jects, such as stereoisomerism, the chemistry of

the naturally occurring sugars, the cyanogen de-

rivatives and organic amines, including alkaloids.

In other shorter sections a more sketchy outline

has been regarded as sufficient, but the subjects

are always dealt with so suggestively that the work
can be recommended as a useful introduction to

the study of organic chemistry not only for medical

students, but also for others requiring a general

outline of the subject dealing with substances of

practical interest.

(4) An introductory course of quantitative

analysis in which the author lays special stress

on the speed with which analytical work should

be carried out. Thoroughly practical directions
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are given for carrying out fifteen typical exercises,

and the time required for completing these

analyses is indicated in each case. The analytical

processes are connected with the general chemical

principles underlying these operations. For
example, the precipitation of magnesium am-
monium phosphate affords an opportunity for

discussing the chemistry of phosphoric acid and
its salts. In the separation of nickel and cobalt,

considerable saving of time would be effected by
substituting for the double nitrite method the

processes based on the use of nitroso-;3-naphthoI

or dimethylglyoxime. The appendix contains

useful sections on the chemical balance, calibra-

tion, electrolyte dissociation, and indicators.

(s) This work is a valuable risume from the

pen of one whose name will remain inseparably

linked with the subject of "Catalysis in Organic
Chemistry." The introductory chapter dealing

with autocatalysis and negative catalysts is fol-

lowed by sections devoted to the general survey
of substances utilised as catalysts in organic

chemistry, catalytic oxidations and hydrolyses,

and the catalytic introduction into organic mole-
cules of halogens, sulphur, metals, and the car-

bonyl and sulphonic groups. Five chapters are

devoted to the important subject of catalytic

hydrogenation. Although the action of metals in

accelerating the addition of hydrogen to organic

and inorganic substances had been known since

the commencement of the nineteenth century, the

systematic study of this process, which was first

initiated by the author and Senderens in 1897,
has since led to the development of a valuable

general reaction in organic synthesis based on
the employment of finely divided nickel. Due
reference is made to the special processes of

hydrogenation devised by Ipatieff, Paal, and
Willstatter. The action of the metallic catalyst

in inducing the reverse change of dehydrogenation
has also been demonstrated by the author and
by Zelinsky and others. In collaboration with

Mailhe, the author investigated systematically

the dehydrating action of the refractory metallic

oxides (alumina, thoria, tungsten oxide, &c.), and
laid the foundation of another general reaction

in which the alcohols are converted into un-

saturated hydrocarbons. Conducted in the pres-

ence of ammonia, hydrogen sulphide or organic

acids, these dehydrations lead respectively to

organic amines, thiols, or esters. Bearing in

mind the author's brilliant achievements in this

field, his views on the mechanism of catalysis are

of special interest. Whether occurring in homo-
geneous or heterogeneous systems, catalytic

change is regarded as being due to the successive
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formation and destruction of unstable intermediate
compounds, the author asserting- that this theory,
in spite of certain imperfections, has been the
Sfuiding: beacon in all his researches on catalysis.

G. T.M.

MATHEMATICS: PURE AND APPLIED.
(i) Vectorial Mechanics. By Dr. L. Silberstein.

Pp. viii+197. (London: Macmillan and Co.,
Ltd., 1913.) Price 75. 6d. net.

(2) An Introduction to the Mathematical Theory
of Attraction. By Dr. F. A. Tarleton. Vol. ii.

Pp. xi + 207. (London: Longmans, Green and
Co., 1913.) Price 6s.

(3) A Fifst Course in Projective Geometry. By
E. Howard Smart. Pp. xxiii + 273. (London:
Macmillan and Co., Ltd., 1913.) Price 75. 6d

(i) "pvR- SILBERSTEIN'S "Vectorial Mech-
l.y anics " is an able exposition of the

power of vector analysis in attacking certain types
of physical problems. Heaviside's modification of
Hamihon's original vector and scalar notations
is adopted throughout. So far as the simpler
applications of vector analysis go, the question
of notation is apparently of little consequence.
Almost every vector analyst who writes a book on
the subject has his own pet notation ; and there
is a tendency for these authors to fail to recognise
that their best creations are usually Hamilton's
originals disguised. Even Dr. Silberstein, who
knows and works quaternions, ascribes to Heavi-
side a formula given long ago by Hamilton,
assigns to Clifford (1878) a problem which is

completely solved in the first edition (1867) of
Tait's "Quaternions," and refers to Henrici and
Turner as authorities in connection with a simple
geometrical problem given in Kelland and Tait's
"Introduction to Quaternions." One might with
as much historic truth ascribe the proposition
Euclid i. 47 to the first English examiner who set
it in an examination paper. Indeed, the historic
references throughout the book are not all that
might be desired. For example, it is incorrect to
speak of VVillard Gibbs as the one to whom, after
Hamilton, the discovery of the fundamental pro-
perties of the linear vector function is due. What
of Tait's powerful paper of 1868 on the rotation
of a rigid body about a fixed point? It positively

bristles with new-found properties and applica-
tions of the linear vector function. Dr. Silber-

stein 's own chapter v. is simply a reproduction of
part of this memoir. Then in the second edition

(•873) of his treatise on "Quaternions," Tait for
the first time develops the application of the linear

vector function to strains ; and in the last chapter
of Kelland and Tait's " Introduction to Quatern-
ions " (1873) presents the theory in a different
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form. Willard Gibbs 's "Vector Analysis" (not
published) was printed for the use of his students
in 1881 and 1884. Apart from new names and a
new and extremely interesting presentation, it is

doubtful if Gibbs gave in that pamphlet any im-
portant property of the linear vector function
which was not to be found in the pages of either
Hamilton or Tait.

Then as regards the differential operator v it

was unquestionably Tait who, first in his paper on
Green's and allied theorems (1870), and after-
wards in his treatise on quaternions (second and
third editions), developed it and showed forth its

power. Willard Gibbs got it partly from Tait's
"Quaternions" and partly from Maxwell's "Elec-
tricity and Magnetism " ; and Maxwell got it

directly from Tait. Yet while giving great credit
to Gibbs and Heaviside, Dr. Silberstein does not
mention Tait's name once. The manner in which
Dr. Silberstein leads up to Stokes's "Theorem"
is not convincing, that is, if the explanation is

meant to be a proof. Phrases like "we may
conclude " and " we may consider " are scarcely

satisfactory in establishing a far-reaching mathe-
matical transformation. Moreover, no attempt is

made to establish the useful vector extensions of
the theorems of Gauss and Stokes. It is, indeed,
in these integral theorems involving the v that,

as compared with the quaternion vector analysis,

the artificiality of other vector analyses mainly
appears. The transformations lack flexibility.

The reason for this is that outside the quaternion
vector analysis the reciprocal of a vector is tabu,
and the associative law in products is despised.

Apart from the necessary imperfections of a
non-associative vector algebra, Dr. Silberstein's

book contains many good things. In his treat-

ment of the rotation of a solid body and of strain

there is not so much of novelty, except when in

the latter case he considers discontinuous motions.
In the chapter on hydrodynamics, however, there

are certain interesting developments which demon-
strate the directness and value of vector methods.
On p. 143 the long-winded semi-Cartesian trans-

formation is needlessly laborious; for at once in

quaternion notation :

So-V . (r = Vo-Vvo' + ViScr]<r=\Wv<r+ JV(T-,

where o- is the fluid velocity.

(2) After a lapse of fourteen years Prof. Tarleton
has brought out the second volume of his " Intro-

duction to the Mathematical Theory of Attrac-

tion," the first volume of which was reviewed in

Nature for April 29, 1899. The chapters are

numbered consecutively with the chapters of the

first volume. An elegant discussion of spherical

and ellipsoidal harmonics occupies chapter viii.

In chapter ix. the author develops on familiar
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lines the more elementary theory of magnetism,
permanent and induced, with a brief sketch of

the general theory of terrestrial magnetism.
Chapters x., xi., xii. take up respectively electric

currents, dielectrics, and the electromagnetic

theory of light. The exposition is clear through-
out, and well adapted to a student reading the

subject for the first time. At the same time it

will probably be felt by many that the book would
have appealed to a wider audience if the spherical

harmonic methods mathematically developed had
been applied to definite problems in electrical or

magnetic distributions. The author, however, is

quite consistent in this neglect of practical applica-

tions ; for although chapter xii. ends with the

statement that the ratio of the electromagnetic to

the electrostatic unit of electric charge is approxi-
mately 3 X iqW, it is nowhere stated that this is

the numerical value of the velocity of light.

(3) Mr. E. H. Smart's "First Course in Pro-
jective Geometry " is both well planned and well

written. With the exception of a brief introduc-

tion to the method of projection in space, the first

six chapters are devoted to the plane geometry of

triangles, quadrilaterals, and circles, in which the

principles of correspondence and duality, harmonic
ranges, inversion, similitude, poles and polars, are

developed in a systematic manner. In chapter vii.

further theorems and problems on projection are

given, and these suffice for what the author
regards as the main purpose of his book, namely,
a logical, coherent discussion of the geometry of

the conic sections. In the later chapters the prin-

ciple of duality is freely introduced, and the book
finishes with typical examples of reciprocation.

Most of the chapters contain brief historic notes

which cannot fail to interest the student.

OUR BOOKSHELF.
Materials and Methods in High School Agricul-

ture. By Prof. W. G. Hummel and Bertha R.
Hummel. Pp. xi + 385 + plates. (New York :

The Macmillan Company; London: Macmillan
and Co., Ltd., 1913.) Price 55. 6d. net.

In discussing the scope of their work the authors
begin with a definition of the object of agricul-
tural work in elementary schools and also in the
universities. They then find that the position of
agriculture in high schools lies intermediately
between these two positions. The purposes of
agricultural work in the elementary schools are
stated to be the opening of the minds of children

to the common phenomena of nature, the inculca-

tion of habits of observation, and the setting up
of higher ideals in country life, but not to make
farmers or farm labourers. In the colleges, on
the other hand, the work lies in the investigation

of the more fundamental problems of agricultural

science and practice. The high schools should
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teach practical agriculture, educating their stu-

dents for the actual business of the farmer; the

course should not, however, be narrowly voca-
tional, but should be cultural and disciplinary as

j

well, and should prepare the students to be broad-
minded and intelligent, progressive citizens.

Considerable stress is laid upon the necessity

for finding suitable teachers ; the teacher must not
only possess agricultural knowledge, but be able

to impart it to others. Neither the purely scien-

tific man nor the purely practical man has turned
out a success. The former fails because he lacks

the proper point of view, and knows nothing of

practical farming conditions ; the latter fails

because he does not know the first principles of

the subject, and is unacquainted with the scien-

tific basis of agriculture.

The book is full of interest, and can be cordially

recommended to all who are engaged in the work
of agricultural education at schools, farm insti-

tutes, and colleges.

The Deciding Voice of the Monuments in Biblical

Criticism. By Dr. M. G. Kyle. Pp. xvii H-

320. (London : S.P.C.K., 1912.) Price 4.?.

net.

The author of this work would probably not
resent the suggestion that he writes as an advo-
cate or partisan, rather than as an impartial
assessor, in a long-drawn-out dispute. The field

he surveys is a well-trodden one—the relation

between the Bible and the monuments—and his

attitude is that of the most traditional and con-
servative of writers on this subject. His thesis
throughout is to the effect that modern archaeo-
logical study has entirely disposed of the claims
advanced on behalf of the textual criticism of
the Old Testament. In his view the whole work
of the critical school is discredited, and the
labours of Hebrew scholars for more than a
century past, so far from resulting in a truer
and more accurate appreciation of the Hebrew
text, have been worse than useless. His position
may be indicated by the fact that he maintains
the unity of the book of Isaiah, and holds that
the book of Daniel embodies the prophecies of

a historic person of that name who prophesied
in Babylon during the exile, and was written by
him or by one of his contemporaries. It does
not lie within the scope of this journal to follow
the author along his controversial path. But with
the best will in the world to be convinced, we
cannot help feeling that he is engaged in that

rather pathetic process of trying to put back 4:he

hands of the clock. We feel sure he would have
been far more convincing had he proved himself a

less thorough-going partisan.

Astronomy. By Ellison Hawks. Pp. 120.

(Manchester: Milner and Co., n.d.) Price is.

net.

In these 120 pages the author presents the subject
of astronomy in such a way that the beginner
will wish to carry his reading further. The style

is elementary, clear, and chatty, and the reader
is led on from one subject to another in a natural
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sequence. He is first introduced to the astronomy
of the ancients, and then of to-day. The his-
torical account of the telescope is followed by the
practical forms of to-day, leading up to the
famous observations of the present time. Then
follow concise statements about the sun, moon,
planets, comets, stars, coloured and multiple,
clusters and nebula;, &c., all of which are sufficient
to give the reader an interest in the subject and
a wish to know more about them. Many practical
hints and much good advice are given which will
be serviceable to those who are making use of
small telescopes. Numerous well-chosen illustra-
tions, many of which are from the pencil of the
author, accompany the text. A glossary of astro-
nomical terms, a brief bibliography of" the more
elementary astronomical books and an index bring
this practical little book to a conclusion.

The Petrology of the Igneous Rocks. A Summary
of the modern Theories of Petrogenesis, a
Description of the Rock-forming Minerals, and
a Synopsis of the chief Types of the Igneous
Rocks and their Distribution as illustrated by
the British Isles. By Dr. F. H. Hatch.
Seventh edition, revised. Pp. xxiv + 454.
(London: George Allen and Co., Ltd., 1914.)
Price 75. 6d. net.

Attention has been directed in these columns
to this now well-known text-book on two previous
occasions. On May 14, 1891 (vol. xliv., p. 25),
the first edition was reviewed at length, and on
May 20, 1909 (vol. Ixxx., p. 337), the fifth edition
was noticed. It will be sufficient to say of the
present edition that it has undergone consider-
able revision and that new chapters on the pvro-
clastic rocks and the metamorphic derivatives of
the igneous rocks have been added, together with
numerous new illustrations.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is
taken of anonymous communications.]

Active Nitrogen.

A PAPER appears in the Berichfe (vol. xxxvi., 17,
p. 4095, 1914), by E. Tiede and Domcke, in which
It is again maintained that the glow characteristic
of active nitrogen is not seen in the absence of oxygen.
In the experiment chiefly relied on, the authors pre-
pare nitrogen in an exhausted apparatus, by heating
barium or potassium azide ; and they lead it through a
cooled vessel straight into the discharge tube, also
e.\hausted. They state that after careful washing out
with nitrogen, no afterglow appears. We do not
know how to account for their conclusion, but we
can only state that in our hands the experiment gives
exactly the opposite result. We used potassium azide,
and after most thoroughly heating the glass and the
electrodes and washing out the vessel repeatedly with
nitrogen, the glow remained absolutely undiminished
in intensity.

We have also tried a new experiment. Some of the
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liquid alloy of sodium and potassium was placed in a
discharge bulb, which was charged with rarefied
nitrogen. The surface of the alloy is quite bright,
and the nitrogen has been standing over it for three
weeks, but the afterglow is as good or better than
ever. Fuller details of these experiments will be pub-
lished later.

Finally, even if what Tiede and Domcke say were
true (which we entirely deny), we do not see that it
would alter the fact that a gas has been obtained by
one of us capable of reacting in the cold with, e.^.
hydrocarbons to form hydrocyanic acid. If this is not
active nitrogen, what is it?

H. B. Baker.
R. J. Strutt.

Imperial College of Science, February 10.

Weather Forecasting.

Mr. Deeley's plea (Nature, January 29) for in-
creased aid to meteorology certainly deserves serious
consideration. Under the present condition of affairs
it is not possible to issue forecasts for more than a
day or two in advance with much hope of success,
but there is no reason why this should continue in-
definitely. Seasonal forecasts would be of immense
importance to agriculture, more so, indeed, than fore-
casts for the following week, because, were the char-
acter of an ensuing summer known, it would be nearly
always possible to plant crops that would thrive under
the expected conditions. It is quite possible that if
we had a sufficiency of good charts covering the
greater part of the earth, seasonal forecast might be
made empirically, just as daily forecasts now are, and
were they as successful as the present daily forecasts,
the occasions on which a fairly good harvest could not
be secured would be few, for 'it is seldom that the
weather is not favourable for some one or two crops.
The key to the whole situation lies in being able to

foretell the distribution of pressure. Being given a
chart with the isobars on it, it is possible to fill in a
great deal more with fair certainty.
But at present we are hopelessly in the dark as to

the reasons of cyclones and anticyclones, why they
form and why they move. The investigation 'of the
upper air has led to this, that all our old theories
about cyclones and anticyclones must go to the scrap-
heap. It has been usual, and is still for that matter,
to explain a high or low barometer by saying that
the air over them is respectively cold or hot. The
exact opposite is the fact. If the barometer in Europe
at a certain place is very low it is a practical certainty
that the greater part of the mass of air lying over that
place will be very much colder, and therefore heavier,
than usual. Facts of this sort have to be explained
before we can hope to advance much farther.
But there is very good hope for the future. If the

upper air investigation has entirely altered our ideas
as to the cause of pressure changes, it has also shown
that the conditions prevailing above are far more
simple than they are below. If an isobaric chart
for a height of 9 km. for Europe could be drawn
for a given date, that chart would enable us to fill

in with fair accuracy the temperatures, and therefore
also the pressures, for the space covered between the
heights of i km. and 20 km. Higher than 20 km.
the observations do not go, and below i km. the
conditions are exceedingly complex, but within the
limits given the temperatures do not differ very far
from linear functions of the pressure at 9 km.

It seems, therefore, as though the surface changes
are a sort of b3'-product of the changes occurring
above, but the outstanding puzzle is what produces
and maintains the changes of pressure above.
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Increased State-aid would help to solve this problem,
for daily observations at one station up to an average
of about 15 km. could be carried on in England at a

cost of about loooZ. per annum, and a daily record of

the changes occurring above would be of the greatest

value. Increased money aid is also desirable to enable

England to join in a general scheme for the produc-

tion of charts covering the whole known surface of

the globe. It is not, of course, certain that any imme-
diate improvement in the forecasts would ensue, but

increased knowledge would inevitably in the long run
take a practical form, just as it has in every other

branch of science.

Increased aid in another form is also much to be

desired. The number of observations that have been
tabulated and published is immense, but comparatively

little working up has been done. The physical pro-

cesses of the atmosphere present many fascinating

problems ; to go no further, we may instance the

fall of temperature with height, and the abrupt cessa-

tion of that fall at about ii km.; the facts are fairly

well known, and the mechanical and thermodynamical
principles that should explain them are known. There
is plenty of work for many workers, and there are

probably plenty of men well equipped with the re-

quisite knowledge of mathematics and physics looking

for some useful field of work. I would therefore com-
mend to them the problem of the general and local

circulation of the atmosphere.
W. H. Dines.

Watlington, O.xon., January 30.

Dr. Bastian's Evidence for Spontaneous Generation.

We notice, in a communication that appeared in

a recent issue of Nature (January 22, p. 579), that

Dr. Bastian is apparently under the impression that

we accept his own interpretation of the "organisms"
which have appeared in his sealed and sterilised tubes,

viz. that they really are living organisms.
This does not represent our position. Dr. Bastian

has kindly afforded us an opportunity of examining
the contents of his tubes, which were opened in our

presence, and although the resemblance between the

"organisms" in question to living Torulae, &c.,

was sufficiently striking, it did not seem to us to be

proved that the similarity went beyond mere re-

semblance. We were not, and still are not, convinced

of the living nature of these "organisms" at all, still

less that they are living organisms spontaneously
generated.
One of our colleagues, Mr. Paine, is engaged in

repeating Dr. Bastian's experiments with the view of

solving the problem as to what may be the actual

nature of the appearances in question.

J. B. Farmer.
V. H. Blackman.

Imperial College of Science and Technology,
January 30.

A Possible Cause of Explosions in Coal Mines.

If a cloud of dry dust is suddenly raised by a cur-

rent of air and projected against an insulated con-

ductor, the latter becomes charged with electricity to

such a potential that sparks several centimetres in

length may be obtained. It does not matter much

—

save in respect to the sign of the charge—what the
nature of the dust is, for sand, coal dust, flour, or
iron filings all give rise to strong charges. Sand
gives a positive charge and coal dust a negative one.

It therefore appeared possible that a cloud of dust
raised by a sudden fall, or other means, in a mine
might charge up an insulated conductor to such an
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extent that a spark could pass to an earthed conductor
near it, and thus fire an explosive mixture of gases
if this was present. .

Some observations recently taken in the Ludlow
Pit at Radstock have more or less confirmed this

theory. In conveying the coal from the working
seam to the shaft a considerable amount of dust is

raised, and, walking behind the train of wagons, any
electrification due to the dust was easily indicated

by a Wulf electrometer furnished with a radium-tipped
wire to act as a collector. With only a moderate
amount of dust the electrometer indicated a potential

of more than 280 volts, and a hollow insulated con-

ductor held in the dust-cloud was also strongly

charged. Sparks, however, could not be obtained in

the mine, but on making experiments in the laboratory

with coal dust from the mine, it was easy to charge
up a metal tube to such a potential that sparks up
to I cm. in length were obtained from it by blowing
through the tube a stream of dust.

The dust actually present in the mine was, save

close up to the working seams, never pure coal. In

order to minimise the risk of dust explosions, large

quantities of fine flue dust from the boilers were scat-

tered in all the workings, so as to cover the coal dust,

and this flue dust gave a charge of opposite sign to

that upon the coal. When tested in the laboratory
the mixture would not charge a conductor to a spark-
ing potential, whilst pure coal dust, and more par-

ticularly the flue dust, gave very strong charges. If,

then, such a combination should occur as that of a
sudden cloud of coal, or perhaps other dust, an insu-

lated conductor, an earth-connected conductor near
it, and an explosive mixture of gases, it is not incon-

ceivable that an explosion might follow. I make the
suggestion quite tentatively.

W. A. Douglas Rudgk.
Cambridge, January 28.

The Eugenics Education Society.

In N.ature of January 29, Prof. Pearson complains
that the sentence, "but even he (Sir Francis Galton)
in the last few months of his life saw that the popular
movement he had started was likely to outgrow its

knowledge, and feared that more evil than good
might result from it," which appeared in his letter to

The Times of October 15, has been misquoted in the
January number of The Eugenics Review, the words
last few motiths having been altered to last years.
He then goes on to say: "The controversial methods
which can change ' last months ' into ' last years,' and
then cite letters of 1909 are characteristic of that
looseness of procedure which must eventually be fatal

to any popular movement run by this society." As
a member of the editorial committee of The Eugenics
Review, I passed the final proofs for the press, and
so share the responsibility for the mistake with Major
Leonard Darwin, who actually wrote the note in

question. I do not quite understand what Prof. Pear-
son means by "looseness of procedure." If he merely
means "making mistakes," then, although I have
no wish to minimise the evils and dangers of so
doing, I cannot agree with him that it "must be fatal
to any popular movement run by the society." I

hope I shall not be accused of promulgating a danger-
ously original doctrine if I say that it is human to
err. Indeed, Prof. Pearson has on occasion been
human enough to do so himself. Yet many human
institutions, including those connected with Prof.
Pearson, continue to flourish.

It is possible, however, that his words contain a
more serious charge, namely, that of deliberately mis-
quoting him in order to contradict him. I do not
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suppose that Prof. Pearson would actually accuse

Major Darwin and myself of such dishonesty, but he
has not guarded his words against the possibility of

this interpretation being put on them, and so I meet
the charge—in the only way possible—by a flat

denial.

It is interesting to inquire how the mistake under
discussion could fiave arisen. It seems probable that

the words "last few months" conveyed the idea of

some indeterminate period of time, and that this idea

and not the actual words were held in the memory,
afterwards to be retranslated into words as "last

years." This would probably not have occurred if

Prof. Pearson had himself been a little more precise

in the first instance. The interview which he refers

to during which Sir Francis Galton expressed doubts
concerning the policy of the Eugenics Education
Society took place about three weeks before Galton 's

death. Is three weeks the precise period which Prof.

Pearson describes as a few months? The last letter

quoted in The Eugenics Review in answer to Prof.

Pearson's original letter was written, not in 1909, but

in October, 19 10, about three months before Galton 's

death.
Finally, when Prof. Pearson wrote,- " I have no

other effective means except through the courtesy of

vour columns to correct a wholly erroneous statement,

which the editor of that society's journal has put into

my mouth," had not he already received a letter from
Major Darwin apologising for the mistake, and assur-

ing him that it would be corrected in the next number
of The Eugenics Review ?

Edgar Schuster.
no Banbury Road, Oxford, January 30.

Origin of Argentine Wild Horses.

Anknt the recent discussion as to the origin of the

wild (or feral) horses of the Argentine Republic, there

is one line of evidence to which I venture to direct

attention. That is the question of infertility.

Assuming, as I suppose most reasonable people do,

that the South American horses were derived origin-

ally from the north—whether in the northern part of

North America or in north-eastern Asia is immaterial
—and that the South African horses are similarly

derived, it would seem that the Argentine species

wpuld be at least as remote geographically from the

wild ancestors of the domestic horse as are the modern
zebras and asses, and could not be any more nearly re-

lated genetically. The species native to the Argentine, if

they continued to exist down to modern times, would
have evolved in complete isolation from any northern
species since the early Pleistocene at least, and prob-
ably longer as regards any Old World species. Now
the infertility of crosses between zebras or asses and
domestic horses is based upon a separation that does
not appear to date earlier than the late Pliocene.
Beyond that they must be derived from a common
stock. The autochthonic Argentine horses were there-
fore not any more nearly related to Equtcs caballus
than are the zebra or the ass. They should therefore
be equally infertile when crossed with the domestic
stock. (The degree of infertility of distinct species
varies in different families of mammals; but the
known facts regarding the horse, asses, and zebras
afford a measure of its degree in this family.) So
far as I know there is no record of infertilitv in such
crosses, and since, as I am informed, the wild horses
are caught and domesticated on the pampas just as
rhey were in the western United States, any such
infertility could scarcely escape notice. This would
seem to me to be a decisive argument against the
theory that the existing wild horses of South America
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are descended either wholly or partly Irom any sur-
viving native stocks. The argument would apply
with less force to the wild horses of the western
United States and Mexico, yet even with these it

would appear to be a strong point. But the geologic
evidence against the survival to modern times of any
native horses in North America is very nearly conclu-
sive in itself.

Even if we admit that some of the native horses
may have survived in the Argentine until the time of
the Spanish settlement—and 1 think that the evidence
for that contention is strong, and that it is quite in
conformity with some other features in the faunal
history of South .America—the native stock would pre-
sumably be no more able to interbreed with domes-
ticated or feral stock of Equus caballus than could the
quagga in South Africa. It would remain separate
and immiscible until exterminated. No strain of it

could survive in the modern feral horses.

W. D. Matthew.
American Museum of Natural History,

New York, January 15.

Specific Heats and the Periodic Law.

At his last Friday evening lecture at the Royal In-
stitution Sir James Dewar announced his somewhat
startling discovery that at temperatures of about 20°
absolute the specific heats of the elements are periodic
functions of the atomic weights, and are therefore not
in accordance with Dulong and Petit's law (estab-
lished at ordinary and higher temperatures). May I

venture to point out that a simple consideration of the
difference of conditions in the experiments of Sir
James from those of Dulong and Petit may ultimately
harmonise the two sets of results ?

From Guldberg and Wage's "mass law" it follows
that the velocity increases with the mass (atomic
weight), but this increase of velocity takes place at
higher temperatures at a very much greater rate, with
the result that at higher temperatures the atomic mass
becomes relatively less important. I.e. the special atomic
properties will be less emphasised. The velocity factor
becoming so predominant, a proportionately smaller
additional increase of (heat) energy will be required to
raise the mass to a higher temperature, i.e. the specific
heat will be inversely proportional to the mass (Dulong
and Petit's law). At very low temperatures—.say at
about 20° absolute—when the velocity is very small

—

almost negligible—the mass of the atom is the pre-
dominant factor, and hence we find a periodic function
of the atomic weight as the expression of the specific
heat as well as of the other (physical and chemical)
properties. The above suggestion might be tested by
experiments to find a temperature at which neither
the Dulong and Petit nor the Dewar law would be
strictly obeyed. H. Lewkowitsch.

22 Meadway, Hampstead Garden Suburb, N.W.,
January 31.

The End-product of Thorium.

In continuation of our letter published in Nature
of February 5, containing a suggestion as to the
nature of the end-product of thorium, we would point
out that, of course, our view involves atomic weights
for the various disintegration products of thorium
higher than is ordinarily assigned to them, and that
therefore the determination of the atomic weight of
any one of them would afford a test of the truth of
the hypothesis.

J. Joly.

J. R. Cotter.
Iveagh Geological Laboratory, Trinity College,

Dublin, February 7.
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FIORDS AND OTHER INLETS OF THE
SEA.'^

LIKE an experienced teacher, Prof. Gregory
begins his book on "The Nature and Origin

of Fiords " by a definition of its subject. Fiord is

a Scandinavian word, and fiords are common on a

hirge part of the coast of Norway, but the term is

often used vaguely, and sometimes, as we shall

see, with unjustifiable restrictions. With him it

denotes an inlet of the sea, bounded by lofty and
steep opposing walls

;
piercing far into the land,

and consisting of long straight reaches, which
turn and receive their tributaries at sharp angles.

Thus, though a fiord is a sea-drowned valley, not

all such valleys can be called fiords. It has been

carved, as the definition suggests, in a plateau

more or less elevated, which consists of hard

rocks, and it is named a fiard when this

plateau is low, the difference between the

two being obviously varietal rather than

specific, and a comparatively slight

elevation, on such a coast as that of Nor-
way, might show the one to end in the

other. It remains narrow to its seaward
end, thus differing from an ordinary estu-

ary, which widens in that direction, so

that waves may have helped in forming it,

while they have done little for the fiord

;

and when one of the former has an irre-

gular outline^ and is bordered by bold

rugged hills, it is designated a ria, from

a Spanish name. Fiords are frequent in

the northern and southern portions of the

globe, and practically absent from the

more tropical regions ; they also often

bear marked signs of glaciation. That,

however, does not prove them to have

been excavated by ice, or justify refusing

to give the name fiord to a submerged
valley with the other qualifications, for

any such limitation is importing a hyf)o-

thesis into a definition. This geo-

graphical distribution, however, is a fact,

and Prof. Gregory attributes it to terres-

trial conditions, which make oscillations
j,,^, i_

in level more frequent in the higher than

in the lower latitudes.

From this preliminary discussion he proceeds

to describe concisely the fiords in the several parts

of the globe, in order to ascertain, by inductive

study of their phenomena, by what agencies they

may have been formed. Beginning with those of

Norway, the home of the name, he points out the

more important features in each, its relation to

the neighbouring district, its outline and dimen-

sions, with details, whenever obtainable, of its

subaqueous contour. The Sogne fiord in Norway,
one of the most accessible to English visitors,

exhibits the characteristic features of such nn inlet,

especially in its upper branches, not less distinc-

tively than that grand example, Milford Souiid,

in New Zealand (Fig. i). The sides, to summarise

Prof. Gregory's description, are high and steep,

and Origin o{ Fiords." By Prof. J. W. Gregory, F.R.S.

plates. (London : John Murray, 1913.) Pricei6i.net.

not broken by deep gullies, so that the streams
rising on the unlands frequently descend as water-
falls over the walls instead of 'as cataracts hidden
in deep gullies. We may therefore conclude that

these cascades are comparatively modern—more
modern, for instance, than in the Alps, where the
other habit is the more common. Those side-

walls also are often subparallel, so that the fiords

for considerable distances are uniform in width,

their valleys also taking a straight course. The
most typical Norway fiords are surprisingly deep,
the maximum in the Sogne fiord being almost
4000 ft., and the walls descend for a long way
beneath the surface of the water with as steep a

slope as they have for some 2000 ft. above it.

Thus a cross-section of their floors is trough-like,

but the longitudinal one is a concave curve. In

jjfemtroUe Peak
'" 6710 ft

ap of Milford Sound, New Zealand. From " The Na
Fiords."

and Origin of

Pp.

' The Natl
<vi-l-542+'
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some cases the fiord bed rises and falls more than
once in this direction, as in some .Alpine and
Scotch lakes, but in most cases, though not in all,

the fiord has an outer (submerged) rim, sometimes
narrow, sometimes comparatively wide, which
prevents a free influx of the deeper ocean water.
This, though it may sometimes consist of moraine
deposited by a retreating glacier, or of ordinary
detritus, like the bar at the mouth of an estuary,
must often be, as Prof. Gregory explains, a true
rock barrier. This last characteristic, together
with their ice-worn rocks, the truncation of spurs
from the mountain on either side, and their geo-
graphical distribution, have caused some geologists
not only to attribute fiords to glacier erosion, but
also to refuse the name to any similar submerged
valley which could not have been formed in this

way.
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But Jaesides the general objection to this limita-

tion, which has already been mentioned, the Dal-

matian coast can show fiords as characteristic as

those of Norway, though glaciers can never have
been more than unimportant features on even the

highest of the Dinaric Alps (Fig. 2}. A glacier

which continues to descend a main valley after

those in the lateral glens have shrunk and ceased

to be tributaries, may have converted the latter

into hanging valleys ; its ice-stream may have
replaced the rugged ends of spurs by smooth
facets, but a river also, in similar circum-
stances, can produce the one and the other, and,

in many cases, as Prof. Gregory shows, it can be

proved that the valleys occupied by fiords are

pre-glacial.

But, as he proceeds to point out, the larger

in the Geological Magazine for 1905, where the
surface is comparatively " raw "

; for the " leading
lines " in such an example as the Jordan valley can
only be discovered by close study of the geology.
In such cases the older name, trough-fault valley,

seems preferable. Apart, however, from this

question of nomenclature. Prof. Gregory supports
his view, both against ice-excavation and in favour
of earth movements, as the primary cause of

fiords, with arguments which will be very difficult

to overthrow. But we must conclude, and do this

by expressing our heartv thanks to him for this

admirable history of fiords and other forms of inlets

of. the sea. It will be a great boon to students,

for it is a veritable encyclopfedia, full of important
facts, the collection of which must have entailed

long and patient labour, because they are scattered

Fig. ;.-Catliiro Bay, the inner Branch of ihe Catla
facets due to faulting. The precipitous slop
Nature and Origin of fiords.

on the fault. block on the left ;

the right margin of the

features of fiords—the straight channels ter-

minated by a sharp twist, the high angles made
by tributary valleys, indicate a close connection
with the greater earth movements which have
determined the main physical features of the
region. A set of diagrams brings out clearly the
frequent relation between the fiords, the lakes, the
mountain ranges, and the shore lines in different

regions, showing that the first and second very
frequently follow the course of important faults.

This seems indubitable, but we must remember
that the work of the latter, though indispensable
as a preliminary, has had an indirect, rather than
a direct, effect in producing the present scenery.

In regard to this a too frequent use of the term
" rift valleys " may sometimes mislead : for a rift

means a lateral rather than a vertical displace-

ment, and should only be applied, as I pointed out
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aljout many publications in sundry languages, and
often not readily accessible.

T. G. BONNEY.

EDUCATIONAL LEGISLATION IN
NEW SOUTH WALES.

^T^HE economic, social, and educational problems
-*- which present themselves for solution in

the free atmosphere of our more prosperous
colonies, unhampered by tradition and conventions,
and with their fresher outlook, often present
features in the attempt to solve them well worthy
the attention and possibly the emulation of those
engaged upon similar questions at home.

^^e are on the eve of great educational changes,
if we are to trust the somewhat vague utterances
of the Lord Chancellor and of the Minister for
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Education; and amongst them there are few

reforms more urgent than the adoption of

measures which will secure to the nation the fullest

advantage of the best brains of its children.

The measures recently enacted by the legislature

of New South Wales, as explained in a paper by

Prof. H. S. Carslaw, reprinted from the University

Review of Sydney, of July 13, 1913, which have

for their object the opening of a clear road to the

poorest scholar of talent and ability in the State

from the elementary school to the university,

deserve the closest attention of all who are inter-

ested in the highest welfare of the mother country.

The Act is an attempt to bring educational

opportunity within reach of all those who, by

ability, attainments and character, without dis-

tinction of class, can worthily take advantage

of it.

It seeks to coordinate effectively the secondary

schools, both public and private, with the univer-

sity, so "that under it the best pupils of the

schools will have unrestricted access to the highest

available education," and to complete the educa-

tional system built up in the State during recent

years so as to form " a progressive and continuous

whole," from the primary through the secondary

and technical schools to the university. In the

words of Mr. Carmichael, the Minister of Educa-

tion, " We want to make the university the final

effort in the educational scheme as laid down by

the Government; to exclude nobody, but to

include everybody who has brains and application.

To this end a scheme of university exhibitions

has been arranged allotting one to every five

hundred of the population who are between the

ages of seventeen and twenty, and exempting the

holders from the payment of matriculation, tuition,

and degree fees to the university.

There will thus be, on the basis of the preserit

population of New South Wales, about 200 uni-

versity exhibitions to award in 1914, and taking

the average university course as four years, there

would accordingly be, when the scheme is in full

working order, 800 students enjoying the advan-

tages of the Act in any one year.

But the cardinal feature of the scheme is to be

found in the methods of award. All attempts at

determining the merits of the candidates solely by

an external examination, such as that of matricula-

tion, are abandoned. Instead thereof, a system

of leaving certificates is established, for which

pupils in the duly registered high schools, whether

State or private, which offer at least a four-year

course beyond the primary stage approved by a

specially constituted board upon which the uni-

versity is largely represented, are eligible, provided

they have passed through the complete four-year

course to the satisfaction of the principal alike

in respect of attainment, conduct, and personal

character.

The pupils are then required to pass an examina-

tion in at least four subjects of their school course

to the satisfaction of a board of examiners com-

prised of four officers of the department of public

instruction and four professors or teachers of the

university nominated by the senate.
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The leaving certificate is thus awarded (o) upon
the result of the four years' work in the high

school
;

(b) upon the successful passing of an
examination in certain subjects of the school

course, and those pupils who take the highest

places in the examination list are awarded the

university exhibitions.

To meet, however, the cases of persons who
have been privately educated or who have pursued
their studies in later years and are thereby pre-

cluded from obtaining leaving certificates, a

number of university exhibitions not exceeding

five per cent, are offered annually to such persons

who pass certain prescribed examinations.

Provision is also made for students in evening

tutorial classes.

Merely to exempt pupils from fees would not,

however, remove the obstacles in the path of

deserving but poor students, and so arrangements

are made to meet such cases by bursaries in aid

of their maintenance during the whole period of

their studentship.

As will be inferred from the foregoing state-

ment, the proposals are really a long step in the

direction of making the university free to all

competent students, and to meet this the Govern-

ment is prepared largely to increase the State

endowment, so that the university shall not be

crippled in its resources or development.

It is part of a policy, in the words of Lord

Haldane, to " secure for our national endeavours

the help of our best brains," and that is its

justification, and the reason why the experiment

in New South Wales is deserving of the most

serious consideration at the hands of our educa-

tional administrators at home.
There are those who doubt "whether the true

educational ideal for an industrial community is

that of an open road from the elementary school

to the university," but if the university embraces,

as it should, not only provision for the highest

learning in all branches of knowledge, but also,

as it should, training in their application, there

need be little fear that the offer of "an open road
"

will not redound to the lasting good of the nation.

J. H. Reynolds.

DR. ALBERT GUNTHER. F.R.S.

ALBERT CHARLES LUDWIG GOTTHILF^ GUNTHER, whose death on Feburay i

we announced with regret last week, was

descended from a family which settled in

and about Mohringen on the Filder Plateau

at the beginning of the fifteenth century,

his father, the Estates Bursar of Mohringen,

having taken up his residence in Esslingen, where

Albert was born on October 3, 1830. After /

attendance at the Stuttgart Gymnasium, his family

destined him for the Lutheran Church, and with

that view he was trained at the Theological

College of Tubingen, where, as a student con-

nected by descent with the Duke of Wurtemberg,

he had free education. But science and medicine

had greater attractions for the young naturalist,

especially under such a teacher as Johannes
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Mtiller, so that, after graduating- as M.A. and
Ph.D., and studying- at Berlin and Bonn, he

by and by became M.D. of Tiibingen. Moreover,

he, as a citizen of Prussia, did his share of military

duties, and acquired the skill in the use of fire-

arms that made him so good a sportsman
in field and cover. He also -published an
account of the "Fishes of the Neckar," and a
" Handbook of Medical Zoology "—visiting

London thereafter in 1856.

Dr. Giinther's writings had attracted the atten-

tion of Sir Richard Owen, and when they met in

the British Museum, a friendship sprang up be-

tween them, the result of which was that he was
ere long placed in charge of the fishes, amphibia,

and reptiles in the museum. Few men could

more conspicuously have justified the choice thus

made, both by his contributions to systematic

zoology and his capacity for administration. Thus
settled at his favourite pursuits and surrounded
by congenial companions, there issued from his

pen a great landmark in zoology, viz. his ten

volumes on Colubrine snakes, Batrachia salientia,

and fishes ; and, in addition, the Ray Society

issued his fine volume on the " Reptiles of British

India." His and Sir Lambert Playfair's beauti-

fully illustrated work on the fishes of Zanzibar
next appeared. With a critical eye to artistic

work he had enlisted the aid of that lithographer

facile princeps, G. H. Ford, so that almost all

his papers and works were illustrated by this

skilful yet delicate artist till his death in the

'seventies. To the Royal, Linnean, and
Zoological Societies he contributed a long list of

important papers, both systematic and structural,

such as his well-known memoirs on Ceratodus and
Hatteria (Sphenodon).

But the foregoing give only a partial view of

the results of Dr. Giinther's well-directed energy,
laborious research and unflagging zeal. His
" Fische der Sudsee," "Gigantic Land Tortoises,"

his most useful " Introduction to the Study of

Fishes," his massive volumes on the "shore,"
"deep-sea," and "pelagic" fishes of the

"Challenger," and the "Report on the Batrachia

of Central America," have further to be taken
into account. It may be truly said that no pre-

decessor in his office did more continuous or more
valuable work as a systematist than he. Besides,

Dr. Giinther was the founder and first editor of

the Zoological Record, now carried on by the
Zoological Society ; and for thirty years he was
the chief editor of the Annals of Natural History.

Yet another side of his wonderful energy and
tenacity of purpose has to be recorded. The
routine work in the British Museum is no light

burden even for the robust, but Dr. Giinther's

term of office embraced a critical period, viz., after

he became Keeper of the Zoological Department.
Whilst to Sir Richard Owen belongs the honour
of the scheme for a national natural history

museum, to Dr. Giinther fell much of the work
of designing the galleries and cases, and, more
than all, of transferring the gigantic collections

to their new home. The minute of the trustees
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attests how ably and how successfully he accom-
plished this difficult task. It is Interesting that,

even at this early period. Dr. Giinther was in

favour of metal cases, though these were not
adopted—probably on the score of expense. His
personal influence with naturalists, travellers, and
owners of estates at home and abroad vi'as of

infinite irhportance throughout to the national
collection. Further, he reorganised the duties of

the trained attendants in the museum, and thus

relieved the scientific staff, which was gradually
increased from four to thirteen scientific men,
whose names' are those of authorities in their

several departments. To Dr. Giinther is also

largely due (i) the formation of a general library

—so valuable, especially to zoologists—and (2) the
designing of a separate spirit-room for the safety

of the vast collections in jars, as well as for

that of the institution itself. He retired from the
office of keeper in 1895.

Considered from the point of view of his study,
Dr. Giinther was the foremost man of the day
in his department ; but he was also an accom-
plished field naturalist, equally at home in park
and covert, or by lake and river. In his

earlier days he was remarkably agile and hardy,
and used to say he gained as much knowledge of

natural history in the field as In the closet. Nor
was he less keen on board a boat or yacht at
sea; indeed, he more than once was the only
effective zoologist on deck, as, for instance, when
the late distinguished Prof. Kolliker enlisted him
on a dredging expedition oft the southern coast.

His tanks for the preservation of rare or inter-

esting forms for the British Museum were always
in evidence on such occasions, and he spared
neither labour nor care in the pursuit of his fishes

and other forms. His home, moreover, reflected

the dominant tastes of the man. Tree-frogs,
chameleons, which fought for the best perch near
the fire with tiny parrots, bird-cages indoors, and
aviaries outside, the wonderful black and white
grade, the legacy of the late Lord Lilford, and
other pets, made every visit memorable after
his retirement from the museum

;
and the same

may be said of the trees, shrubs, and flowers in his
garden.

Thus his busy life passed to his eighty-fourth
year when grave abdominal symptoms necessitated
an operation, which, at first apparently success-
ful, terminated his distinguished career. He was
buried in Richmond cemetery, in the midst of a
circle of sympathetic scientific friends.

Dr. Giinther was the recipient of many honours
from learned societies in Europe and America,
whilst at home he had filled the offices of vice-

president of the Royal Society, president of the
Biological Section of the British Association, and
president of the Linnean Society. He received
the royal medal of the Royal Society, and the
gold medal of the Linnean Society, as well as
the medal of the Avicultural Society.
He was twice married—his first wife, Roberta

Mcintosh, many of whose exquisite coloured
drawings have been published by the Ray Society,
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dying in 1869 on the birth of her son, Robert,

now the zoolog'ist, geographer, and antiquarian

of Magdalen College, Oxford; his second wife

was Theodora Drake, of Fowey, a lineal descend-

ant of a brother of Admiral Drake, who, with a

son, survives him. Dr. Giinther was one of the

kindest parents, ^'and spared neither time nor
pains for the comfort, education, and happiness

of his family, to whom, and to all who knew
him intimately, he was endeared.

As a great systematic zoologist, as a naturalist

who had early and independently worked out

many of the problems of the distribution of

animals, as a man of untiring energy and great

powers of administration—these, and his solid

work in the museum he loved so well, will ever

be his best monument.

hiOTES.

The King, accompanied by the Queen, opened the

new session of Parliament on Tuesday, February 10.

In his speech to the assembled Houses, he stated

that among other measures to be presented would be

one to give effect to the proposals, which were

announced last session, for the development of a

national system of education.

Prof. J. G. Frazer has been elected a member of

the Athenaeum Club under the provisions of the rule

which empowers the annual election by the committee

of three persons " of distinguished eminence in science,

literature, the arts, or for public service."

We announce with much regret the death on Febru-

ary 6, at sixty-five years of age, of Mr. H. B. Wood-

ward, F.R.S., formerly assistant-director of H.M.

Geological Survey.

According to the Revue ScieiUifique the Russian

Minister of Public Instruction has made a grant of

100,000 roubles (10,570!.) to the St. Petersburg

Academy of Sciences to assist a search for radio-active

minerals throughout the Russian Empire.

The death, on January 12, is announced, at seventy-

seven years of age, of Dr. C. M. Woodward, emeritus

professor of mathematics and applied mechanics in

Washington University, and past-president of the

American Association for the Advancement of Science.

At the annual general meeting of the Royal Astro-

nomical Society, to be held to-morrow, February 13,

the gold medal of the society will be presented to Prof.

Max Wolf, director of the Heidelberg Observatory,

for his work in celestial photography and spectro-

scopy. Prof. Wolf is expected to be present at the

meeting.

Dr. W. E. Farabee, who is leading an expedition

in Brazil on behalf of the University of Pennsylvania,

has sent home word of the success of the first part

of his journey. He had passed throujjh the territory

inhabited by the Macusi Indians, and had encountered

several of the Carib tribes that were supposed to have

disappeared, including the Wai Wai tribe. The ethno-

logical study of these early inhabitants of the Carib-
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bean region is one of the main objects of the expedi-

tion.

Sir Ernest Shackleton stated at the Royal Geo-
graphical Society on Monday that on his forthcoming

Antarctic expedition he proposes to take four geo-

logists, two meteorologists, and two biologists. His

scientific staff will be distributed as follows :—^Trans-

Continental party, one geologist ; western party to-

wards Graham Land, one geologist and another man
of science ; eastern party to Enderby Land, one geo-

logist ; Weddell Sea base, one meteorologist and one

biologist ; on board the ship one biologist, and Captain

Davis, hydrographer ; supporting party from the Ross
Sea side, one geologist. The various parties will be

sure to bring back sufficient results to justify the

purely scientific side of the expedition. The main
object of the expedition is the crossing of the south

polar continent from sea to sea ; and the very nature

of the journey will solve the question of a divided or

a single continental mass.

Correspondents of The Times report that four

slight, though distinct, earthquake shocks were re-

corded on February 10 by the seismographs at Albany

and Washington. The tremors extended from Brook-

lyn to Buffalo, through Connecticut and Pennsylvania,

and north to the district along the St. Lawrence
River. The seismograph at the Museum of Natural

History in New York shows that the shocks began
at ih. 35m. p.m., and ended at ih. 37m. 30s. Two
pronounced earthquake shocks were registered by the

seismograph at Toronto Observatory—one at 11.30

a.m. and the other at 1.29 p.m. The shocks were
felt generally throughout the province. The entire

St. Lawrence valley around Montreal was also

affected.

As announced in Tlie Times of January 30, Lord
Tankerville has presented to the Zoological Society

a young pair of the white cattle from his park at

Chillingham, Northumberland. According to an

article in the same journal of February 2, the animals

were caught as yearlings by enticing them with food

into a trap. Although the Chillingham and other

white park cattle are often termed "wild," they are

really descendants of domesticated breeds which have
reverted to a semi-wild state.

Information has been received that through the

generosity of Mrs. Rotch, the observatory at Blue

Hill, near Boston, founded by the late Prof. Lawrence
Rotch, for the study of the upper air, and partially

endowed by his bequest of fifty thousand dollars, has

been established for five years in connection with Har-
vard College. Mr. McAdie, formerly in charge of the

Californian section of the United States Weather
Bureau, has been appointed director of the observa-

tory, and at the same time professor of dynamical
meteorology in Harvard University. We also under-

stand that provision is to be made in connection with

the French department of war for continuing the

aerological work carried on by the late M. L^on
Teisserenc de Bort, at his observatory at Trappes.

We learn from The Times that the Austrian Geo-
graphical Society has decided to honour the memory
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of Captain Scott by the posthumous award of the

Hauer medal, the highest distinction the society has

to offer. Another tribute to Captain Scott's memory

is the erection, on the Col du Lautaret, a pass in the

French Alps, at the suggestion of Dr. Charcot, of a

rough stone cairn with a bronze tablet bearing the

inscription :

—" Captain R. F. Scott, of the English

Navy, who, on his return from the South Pole, died

bravely with his companions for his country and for

science about March 25, 1912, stayed at Lautaret in

March, 1908, to prepare for that memorable expedi-

tion."

As there will be no meeting of the British Associa-

tion at home this year, it is proposed to hold in Edin-

burgh on Tuesday, September 8, and the four follow-

ing days, a conference of observers and students of

meteorology and allied subjects. One of the objects

of the conference is to bring together observers in

meteorology, climatology, oceanography, limnology,

atmospheric electricity, terrestrial magnetism, and seis-

mology, as well as persons who are interested in the

discussion of the observations. Special attention is to

be directed to the teaching of meteorology in schools

and to the relation of meteorology to aviation. To
ensure the success of the conference, it is important

that the organising committee should know as soon

as possible the names of those who propose to attend,

and such persons are invited to communicate with

Mr. F. J. W. Whipple, honorary secretary, at the

Meteorological Office, South Kensington, S.W. The
representative character of the organising committee,

of which Dr. VV. N. Shaw is chairman, and to which
further additions are to be made, augurs well for the

success of the conference.

It is with sincere regret that we record the un-

timely death of Major G. E. H. Barrett-Hamilton,

which, according to a cable message received at the

Natural History Museum, occurred on January 17 from
heart failure in South Georgia, where the deceased

naturalist was conducting an investigation into the

whaling industry on behalf of the Colonial Office and
the museum. Of Irish nationality, and inheriting a

patrimony at Killmanock, county Wexford, Major

Hamilton was born in 1871, and was educated, first at

Harrow, and finally at Trinity College, Cambridge.
\'ery soon after taking his degree—if not, indeed,

before—he began to devote attention to the mammals
of the British Isles, one of the earliest—if not the

very earliest—of hib papers being on the marten in

Ireland, published in The Zoologist for 1894, while in

the following year he established, in conjunction with

Mr. O. Thomas, the distinctness of the Irish stoat.

This line of research culminated in "A History of

British Mammals," of which fourteen parts have been

already issued, this being the only work in which the

subject is treated on a thoroughly modern scientific

basis, and which will remain as the best memorial
to its talented author. In 1896 Major Barrett-Hamil-

ton accompanied Prof. d'Arcy Thompson to Bering

Sea, as the British representatives on the Fur-Seal

Commission, in which capacity he did a large amount
of excellent work. This no doubt led to his being
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appointed last summer to the aforesaid South Georgian

whaling mission, on which he started in October.

The executive committee of the fourth International

Botanical Congress, to be held in London next year,

in conjunction with Dr. Briquet, the rapporteur

giniral for the section of nomenclature, has issued

a circular relating to the work of this section at the

congress. This will consist in the completion of the

rules of botanical nomenclature, issued as the result

of the meetings at Vienna (1905) and Brussels (1910),

by the settling of certain points left over from those

meetings. The programme of work for 1915 was

defined by the congress of 1910 as follows :—(i) To
fix the starting point for the nomenclature of (a)

Schizomycetes, (b) Schizophyceae, (c) Flagellatae, (d)

Bacillariacese
; (2) to compile lists of nomina generica

utique conservanda for (a) Schizomycetes, (b) Algae,

(c) Fungi, (d) Lichens, (e) Bryophyta
; (3) Compilation

of a double list of nomina generica utique conservanda

for the use of palseobotanists
; (4) discussion of motions

relating to new points which were not settled by the

rules adopted at Vienna and Brussels. The carrying

out of this work has been entrusted to two com-

mittees under the direction of a rapporteur gineral.

Dr. J. Briquet (Geneva), assisted by Prof. H. Harms
(Berlin). Copies of this circular, which contains lists

of the committees and subcommittees for the various

groups and other information, may be obtained from

the general secretary. Dr. A. B. Rendle, British

Museum (Natural History), Cromwell Road, S.W.

Detailed plans have been published for the work
of the British Antarctic Expedition under Mr. J.

Foster Stackhouse. The main object will be to ascer-

tain something of what lies between King
Edward VII. Land in the Ross Quadrant and Graham
Land in the Weddell Quadrant, and whether the

former is a part of the Antarctic continent, or insular.

The expedition will use Scott's vessel, the Discovery,

which is intended to leave London on August i, 1914.

She is to proceed by Cape Town and Bouvet Island,

the Sandwich Islands, and South Georgia to the

Falkland Islands, and thence to sail for Graham Land
at the end of 19 15. Here exploration and scientific

work are to be carried on for a year or more, the

Discovery meanwhile working south and east. The
landing party, having been relieved and reprovisioned,

will explore between Graham Land and King
Edward VII. Land in 1916, and after wintering, a
sledging expedition will make for the Bay of Whales
in King Edward VII. Land, whence the Discovery
will convey them home by New Zealand and the

Panama Canal. Lieut. A. E. Harbord, R.N., will

command the ship, and the party will include Lord
Congleton, Captain A. S. Cantrell, Mr. W. H. Stewart
Garnett, and Mr. D. H. Pearson, as surveyors and
in other capacities, while the Master of Sempill will

undertake meteorological work and also the care of
the electrical and motor mechanical appliances. The
expedition is expected home in the later part of 1917,
and its total cost is estimated at 25,000?. If expedi-
tions now in the Antarctic field or about to enter it

should all succeed in their various objects, the ne.xt

few years should bring a working outline knowledge
of Antarctica.
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Mr. a. F. R. Wollaston on January 26 described

before the Royal Geographical Society his journey in

Dutch New Guinea in 19 12. His principal object was
to ascend to the snowy ridge of Mount Carstensz, and

to see what lies beyond (which is unknown) ; in this

he only just failed of success, A canoe accident (not

the first of its kind on a New Guinea river) deprived

him on his return journey of valuable records and

effects. In spite of these misfortunes he has brought

back much valuable informatioji concerning the

physical geography and biology of the country

traversed (the Utakwa valley), and also its inhabi-

tants. These last he divides into the coast people

and the mountain people, who live at elevations from

4000 to 6000 ft. or more. He also encountered a third

class, of wanderers believed to come from the west.

The appearance and habits of the mountain people, and

their struggle for existence, were vividly described.

Mr. Wollaston was accompanied by Mr. C. Boden

Kloss, of the Kwala Lumpor Museum, who undertook

the zoological and botanical work ; he also acknow-

ledged much practical assistance from the Dutch

authorities. As regards the physical features of the

country, he commented (among much else of interest)

on the remarkably complex structure of the foothills,

and traced the diminution in the thickness of the

jungle undergrowth at about 7000 ft. of altitude, the

change from the lower forest trees to pandanus and

casuarina at 8000 ft., and the disappearance of trees

above 10,500 ft. His progress was stopped by pre-

cipitous rocks and an ice-wall at 14,866 ft., not

500 ft. below the summit-ridge.

The issue of The National Geographic Magazine
for January is wholly devoted to a finely illustrated

article by Mr. F. E. Johnson, entitled " Here and

There in Northern .'\frica." It contains a splendid

series of photographs depicting the racial tj'pes, par-

ticularly those of the Ouled Nail dancing girls,

whose performances are familiar to visitors to Biskra.

The pictures of life in the harem and in the oases

are very striking, while those of the moving sand-

dunes with waves like those of the sea produced bv
wind action are of special interest.

Prof. Dall' Osso, of Ancona, announces an im-

portant archaeological discovery in the shape of a

burial-place of the Stone Age in the Valle Vibrata,

in the .Abruzzi. The bodies were not buried, but laid

in small huts containing from two to eight each,

arranged on low platforms sloping towards the centre.

With a single exception the bodies all rest on one
side, with the knees drawn up, a position not unlike
that of the crouching pre-dynastic Egyptian, in Case.-V

of the first Egyptian room in the British Museum.
The articles found with the remains, especially the
vases and other utensils, indicate a higher degree of
civilisation than has been observed in other instru-

ments of the Neolithic age.

Further accounts of the excavations conducted by
the British Museum on the site of Carchemish indi-

cate that the results are more important than was
anticipated. The excavation of the Acropolis has been
to some extent disappointing, because much was
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destroyed by Roman work in the second century. But
a large building recently unearthed shows a continuous

series of reliefs cut in slabs of white limestone and

black diorite alternatively. We have processions of

the king, his family, and attendants. These slabs,

which technically contrast with Mesopotamian work
in height of relief and broad simplicity of treatment,

deserve comparison with the best Assyrian sculptures.

Much more can be done if funds are forthcoming,

and it may be hoped that immediate measures will

be taken to complete these excavations, which promise

to throw welcome light on the little-known Hittite

culture.

Dr. Millard's Chadwick Lectures on the subject of

" The Vaccination Question in the Light of Modern

Experience," are well worth careful reading. We
dislike the phrase, "The Vaccination Question," for

it conveys to many minds a vague notion that vaccina-

tion does not protect against smallpox. The only

vaccination question is, whether "the Leicester

method " can so ensure a community against small-

pox that the community can wisely disregard the use

of infantile vaccination. In forty years, Leicester has

had only forty-six deaths from srnallpox ; that is very

few. Doubtless, if these forty-six persons had been

well vaccinated just before they were exposed to the

disease, the number of deaths would have been not

forty-six, but none. Dr. Millard rightly says that "in

the rather remote contingency of a really serious

epidemic of smallpox occurring again in Leicester, or

in any town, he would advise everyone to get vac-

cinated, even though they had already been once

vaccinated." But the phrase, "a really serious

epidemic," implies a good deal of disease among those

who have not got vaccinated. Doubtless, Leicester,

with its magnificent sanitary service, and its not un-

natural pride over its own health, and a cordon of

less imvaccinated towns round it, is what one calls

" fairlv safe"; but contingencies, even remote con-

tingencies, do sometimes take form in fact. We have

to reckon with "unrecognised cases, especially when
occurring in the tramp class," and with a host of our

individual civic and domestic responsibilities, and with

the bare possibility that the remnants of smallpox in

this country may of themselves increase in strength.

Vol. VII. of the Boletim do Miiseu Goeldi (Miiseu

Paracnse), which relates to the years 1909-10,

although only published in 1913, contains a narrative,

illustrated by photographs of natives and scenery, of a

journey from Xingu to Tapajoz, undertaken by Dr.

E. Snethlage, as well as a report on scientific e.x-

plorations in Pard by Mr. .\. Dueke.

In an article published in The Egyptian Mail of

January 15 it is stated that, among other additions,

the Giza Gardens have acquired a second specimen of

the white-eared kob {Cohus cob leucotis) from the

swamps of the ^^'hite Nile. These two are believed

to be the only examples of this antelope brought alive

from the Sudan, the first having been received

nearly two years ago. It is also mentioned that Mr.
J. L. Bonhote, who joined the staff of the gardens
some time ago, is at present rearranging the museum.
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The report of the (Egyptian) Zoological Service for

igi2 contains reproductions from photographs of some

of the more interesting animals in the Giza Zoological

Gardens. The Government, it appears, has been

taking measures for the protection of certain kinds

of birds, particularly the cattle-egret {A^iea bubidciis).

That species has suffered so severely from the plume-

hunters that in the spring of 1912 only a single breed-

ing colony remained in the whole of Lower Egypt.

Thanks, however, to protective measures, more than

500 young birds were bred under natural surroundings

under the care of a watchman of the Zoological Ser-

vice. In Upper Egypt one large breeding colony

remains, and, as the watchman reported the presence

of a very large number of young birds in the country,

there may be others.

In Synions's Meteorological Magazine for January
Mr. R. C. Mossman concludes the seventh of his

interesting articles on southern hemisphere seasonal

correlations, with some remarks as to the practical

value of this class of research. He considers it almost

certain that interaction is world-wide, but that even

to-day there are not sufficient weather data for many
regions. As an essential feature of this study a

bipolar campaign is suggested, and also that the

equatorial belt should be specially investigated. The
method of using the preceding weather in one part

of the earth as a means of arriving at a knowledge
of what will subsequently take place in another part

has already had practical application in determining

the probable intensity of the Indian monsoon. He
thinlis that the establishment of a world-bureau is

the only way to meet the situation, owing to the

enormous labour involved ; this question has, however,
been discussed at several of the international meet-
ings, but all efforts to found such an institution have
hitherto failed.

The December number of Terrestrial Magnetism
and Atmospheric Electricity contains the results of the

determinations of magnetic declination made by the

survey ship Carnegie on the voyage from St. Helena
to Falmouth during the autumn of 1913. From these

results it appears that the British chart of the Atlan-
tic shows the westerly declination too small by about
07° over that part of the course between latitudes

5° south and 20° north, and about the same amount
too great between 35° and 45° north. According to a
note in the same number the Carnegie has now re-

turned to New York, having completed her circum-
navigation cruise of 70,000 miles commenced in June,
1910.

The introductory remarks on galvanometers and
their properties with which the Cambridge Scientific

Instrument Company prefaces its new catalogue of

those instruments will prove of the greatest value to

all who have to deal with electrical measurements.
They cover such subjects as the period, the damping,
the steadiness of the zero, the resistance, and the
sensitiveness of the instruments, and furnish a sounder
scientific basis for the choice of a galvanometer for

any special purpose than can be found outside the
scientific papers dealing with the subject. In order
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to compare different types of instruments a " factor of

merit " is calculated from the behaviour of each. It

is defined as one hundred times the deflection in

millimetres per micro-ampere at a scale distance of

a metre, divided by the square of the undamped
periodic time in seconds and by the two-fifth power
of the resistance of the instrument. The values are

roughly one hundred for the Ayrton-Mather ordinary,

700 for the short-period instrument, 7000 for the

Paschen, 150 for the Broca, and 100,000 for the

Einthoven string instrument. In the last case the

comparison is somewhat doubtful, as the deflections

are read through a microscope, and not in the standard
way described in the definition.

One of the subjects dealt with in a recent paper by
Mr. B. Welbourn, entitled "British Practice in the

Construction of High Tension Overhead Transmission
Lines," and published in the Journal of the Institution

of Electrical Engineers for January 15, was protection

against atmospheric disturbances. He e.\pressed the

opinion that no necessity e.xists in this country for

earth wire protection above the power lines, as experi-

ence has shown that lightning troubles are very few
and no more frequent than are mechanical faults on
underground cables. Horn gap arresters, with or

without choking coils, erected in the open air,

especially in industrial districts, he condemned as
wrong in principle, as well as being untrustworthy.
The extensive use of electrolytic aluminium arresters

is limited by the fact that they need charging every

day from the line. Moscicki condensers are coming
into favour slowly, possibly because of their high first

cost. A novel method which has been found satis-

factory has been developed by Messrs. Merz and
McLellan, who have discarded arresters on all lines

which are connected to the system through trans-

formers. About 10 per cent, of the end turns on the

line side of these are insulated with special materials
to a thickness of 300 to 400 per cent, of the insulation
on the remaining turns. Atmospheric disturbances on
the line are reflected back by the end turns of the
transformers, and the oscillations are damped out by
the ohmic resistance of the line.

The Mathematical Association has issued a cata-
logue of the current mathematical journals of all

countries of the world, with lists of the libraries in
Great Britain where they are taken in, and the dates
at which the series commence and terminate when
discontinued. This valuable little pamphlet is pub-
lished by Messrs. G. Bell and Sons, Ltd., London,
price 2s. 6d., and editorial communications for inser-
tion in future issues are to be sent to Mr. W. J.
Greenstreet, The Woodlands, Burghfield Common,
near Mortimer, Berks. The present catalogue is

issued on the understanding that it contains a first

draft of the titles of current mathematical periodicals.
Many periodicals of a general character containing
mathematical articles are also included in its scope,
though publications such as those of our Royal Society
are excluded. The catalogue should be in every public
library and in the library of every mathematician; it

contains 182 entries.
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In a recent issue of The. Chemical News

(vol. cix., p. 37, January 23, 1914), Dr. J. C.

Cain describes some new experiments on the

estimation of alcohol in beer by Malligand's

ebuUioscope. This instrument was invented in

1874, and tested thoroughly at that time with French

wines and with German and Scandinavian beers, but

appears to have been almost forgotten. The per-

centage of alcohol is determined by its influence in

lowering the boiling point of the water; the solid

contents of the wine and beer, being of high mole-

cular weight, are almost without effect on the boiling

point. The thermometer is provided with a movable

scale, which can be set to correspond with the boiling

point of water as it varies with changes in the baro-

metric pressure. It is calibrated directly to correspond

with percentages of alcohol, so that no tables or

calculations are required. The whole determination

can therefore be carried through in a few minutes by

anyone who is capable of reading a thermometer. In

a series of twenty-two analyses, the percentage of

alcohol found in this way was usually within 01 per

cent, of the percentage determined by the standard

method of distillation.

The properties of alcohol and of stimulants in

general in relation to their physiological effects form

the subject of an address, given by Prof. H. E.

Armstrong to the Institute of Brewing, which is

printed in the December issue of their journal. The

account given of the power of alcohol and its homo-

logues, when used in moderate amounts, to penetrate

the membrane which encloses the cell is a clear state-

ment of facts which will have to be considered by the

physiologist, and should do something to overcome

the prejudice against alcohol which exists in the minds

of otherwise fair-minded people. The ill-effects pro-

duced by alcoholic beverages are more probably to be

ascribed to the presence of small proportions of still

more active substances. The action of alcohol and

similar hormones is to accelerate the rate of passage

of water and diffusible substances through the cell

walls. Probably the ordinary changes involved in the

life of the living cell cannot go on without some kind

of stimulus from without to disturb equilibrium, so

that, particularly with a simple diet, some form of

stimulant must be taken with the food. Such stimu-

lants are not necessarily alcoholic, as one of the most

common digestive stimulants is carbonic acid

—

e.g.

aerated waters. Excess of such stimulants are con-

tained in meat extracts, the supposed body-building

power of which is almost entirely fictitious, being due

to an increased proportion of water in the cells.

The strength of stayed flat plates forms the subject

of a report issued by Mr. C. E. Stromeyer, chief

engineer of the Manchester Steam Users' Association.

Mr. Stromeyer has analysed and correlated a number

of experiments on this subject, and suggests empirical

formulEe for practical use. Some interesting informa-

tion is included regarding working conditions. Thus,

one of Mr. Stromeyer's inspectors examined recently

a loco-portable boiler, and found that the firebox had

wasted almost to the vanishing point. The thickness
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of the crown plate, as gauged by the inspector, varied

from one-thirty-second to one-sixteenth inch, yet this

flat plate had withstood satisfactorily a working

pressure of 70 lb. per sq. in., the stays being pitched

at 5^x44 in. centres. No bulging was reported.

Reference is made to Bach's experiments, and we are

reminded that fuller details of these experiments may
be expected shortly.

Te.'\chers of geography who have adopted modern

methods of instruction should examine the coloured

" Contour Hand Maps " of the counties of England

and Wales which are being published at the price of

2d. net each by Messrs. G. W. Bacon and Co., Ltd.

Judging from the eight specimen miaps which have

been received, teachers will have no difficulty in devis-

ing an abundance of practical exercises which will

make easy to young people an appreciation of the

relief of an area from a study of its contoured map.

OUR ASTRONOMICAL COLUMN.
Detonating Fireb.ill of January 19.—Mr. W. F.

Denning writes :
—

" A few minutes after 7 p.m. on

January 19 a magnificent meteor was seen at Read-
ing, Oxford, and other places in that part. It illu-

minated the sky with a brightness superior to the full

moon, and startled many persons as the night had
been very dark, and the transformation was almost

instantaneous. The fireball traversed a long arc ex-

tending probably over 60°, at a slow rate of motion,

the estimated duration being from five to seven

seconds.
" A few minutes after the meteor had disappeared

a heavy sound as of distant artillery was distinctly

heard at many places, and there was a decided vibra-

tion of houses, the windows shook, crockery ware
rattled, &c., as during an earthquake. At Oxford
there was a loud report rather like thunder. At
Finstock, Oxon., the noise is said to have resembled
the boom of a heavy gun rather than a clap of

thunder. At Shinfield, near Reading, and at other

places in Berks, the doors and windows rattled. Cer.

tain persons who did not see the meteor thought that

the disturbance was due to an earthquake shock. At
Wallingford the sound followed the light three

minutes, so that the explosion may have been about
thirty-seven miles distant. This represents the motion
of sound in ordinary air. In the rarer atmosphere of

great elevations it travels much slower, and the dis.

tance may therefore have been greater. The fireball

seems to have passed from N.E. to S.W. from Hert-

fordshire to Berkshire, at a height of about fifty-one

to eleven miles. It had a luminous flight of about
sixty-seven miles, and a velocity of about twelve miles

a second.
"During the last fifteen years an unusually large

number of fireballs have appeared in the month of

January. Mrs. Fiammetta Wilson has informed me
that there is an old Roumanian superstition that

bolides may be abundantly observed from January
14-20, and especially on January 19."

Comet igi'j/ (Delavan).—Dr. G. van Biesbroeck,
of the Uccle Observatory, sends to the Astronomische
Nachrichten, No. 471 1, his determinations of the para-
bolic elements and ephemeris of comet i<)i3f, dis-

covered by Delavan. The former are based on ob-

servations made on December 19 and 29, 1913, and
January 14 of this year, and the ephemeris satisfied

the latest observation of this object made on January
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22. The following is the portion of the four-day

ephenieris for the rest of the present month :

—

oh. M.T. Berlin.

R. A. (true) Dec. (true) Mag.
h. m. s. . ,

Feb. 13 ...2 38 59 ... +0 487 ... 10-8

17 ... 39 27 ... I 310 ... ,,

21 ... 40 II ... 2 13-8 ... ,,

25 ... 41 9 ... 2 570 ...

March I ... 2 42 22 ... +3 40-7 ... 10-8

The brightness is calculated on the assumption that

on December 17 the comet was of magnitude no.

D.\RK Regions in the Sky.—Prof. Barnard contri-

butes some valuable observations regarding the appear-
ance of the very dark areas in star clouds and nebulae

which have attracted attention from time to time. The
number of such areas is quite considerable, and he
promises at some future time to make a catalogue of

them. In his paper to the current number of The
Astrophysical Journal (vol. .\xxviii., No. 5) he describes

two of these remarkable areas, namely, one in the star

cloud of Sagittarius, and another in the nebulous
stream south of p Orionis. While photographs of the

Sagittarius star cloud show a small and definite spot.

Prof. Barnard has made numerous visual observa-
tions and has been led to the result that the object is

not a vacancy among stars, but a more or less opaque
body. With regard to the second dark area, the dark
notch in the nebulous stream is, as he says, " clearly

a dark body projected against and breaking the con-

tinuity of, the brighter nebulosity." He further

states :
—

" Possibly this is a portion of the nebula
itself nearer to us, but dark and opaque, that cuts

out the light from the rest of the nebula against which
it is projected." Visual observations by him with the
40-in. refractor confirmed his view that an obscuring
medium was the origin. It is interesting to direct

attention to the photographs of some spiral nebulae
seen edgewise as photographed by Dr. Isaac Roberts,
such as Ijl\' 24 Comas Berenicis, where it is stated,
" the photograph shows the nebula to be, almost
certainly, a spiral viewed edgewise, the dark line

across it being caused by the fainter portion of the
nebulous convolutions being now turned towards the
earth ; they would thus be dense enough to obscure
the nucleus and its surroundings, but not bright
enough to impress the film, they thus appear as a
dark line." Markings somewhat analogous to that
described by Prof. Barnard in the nebulous stream
of p Orionis are illustrated in Roberts's nebulous
region round the cluster N.G.C., Nos. 2237-39 Mono-
cerotis, in which "black tortuous rifts meander
through the nebulosity . . . margins are sharp and
well defined . . . like cleanlv-cut canons."

A REVIEW OF GEOGRAPHICAL REVIEWS.

BY means of a brief survey of some of the more
important articles which have appeared in recent

issues of leading foreign geographical periodicals, it

is possible to compare and in a measure contrast

the trend of geographical study in different countries.

We may broadly classify such articles mainly under
the departments of (i) travel and exploration, wherein
travellers present general accounts of their observations
and experiences, (2) physical geography, (3) human
geography, and (4) cartography and geography. It is

to be expected that at the present stage of the world's
progress the department of travel should be finding

a place of lower importance relatively to the rest than
that which it formerly occupied ; it is also natural

that this tendency should be more clearly remarked
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in foreign publications even than in our own Geo-
graphical Journal, in view of our wide territorial

interests.

During the past year, however, we find evidence
in all the geographical publications under notice of
the international character of the interest in Arctic

and Antarctic research, with especial reference to the
work of Filchner in Petermanns Mitteilungen, and of
V. Stefdnsson in the Bulletin of the American Geo-
graphical Society, together with universal apprecia-

tion of the results of Scott's expedition. For the rest.

Dr. F. Kiihn dealt at some length in the Mitteil-

ungen of July with his visit to the Cordillera of San
Juan, Argentina, and in La Giographie (the bulletin

of the French Geographical Society) we have a steady
record of French activities in Africa, such as the

account of the Mission Rohan-Chabot in Angola
(January), Capt. Nigger's " Mission d'^tudes du trans-

africain " (February), M. le Terrier on the lakes of

the Lower Ogowe (June), and H. Roussilhe's account
of the "Mission hydrographique Congo-Oubangui-
Sangi " (August).

Physical geography shares with travel the pages of

the French publication almost exclusively (so far as
concerns leading articles) ; the direction of this branch
of study is in general towards detailed work in limited

areas, a tendency which is also very clearly marked
in the Bolletino della Reale Societa Geographica
(Italy) and the American Bulletin, for in both these

countries this department of geographical study

stands, as in France, in an eminent position. In all

three the limitations of geomorphology appear to be
clearly recognised ; the land-form, not its geological

composition (at least not primarily) is the subject of

investigation. Examples are Sumner Cushing's study

of the east coast of India (Bulletin, February), the

Ohio floods of 1913, by Robert M. Brown (ibid., July),

Etienne Clouzot's " Modifications littorales de I'ile de
Noirmoutier" {La Geographie, January), P.

Lemoine's " Regions naturelles du d(5partement du
Gard" (ibid., March), R. Blanchard's "Morphologic
du Caucase" (ibid., June), while in all three countries

it is clear that growing importance is attached to

the branch of potamology ; while climate, vegetation,

and (in France) glaciers, also provide material for

study.
The department of human geography holds a

markedly more prominent place in the Mitteilungen

than in other journals
;
perhaps the most important

contribution to it has been Dr. L. Weise's notice and
map of the distribution of population in Europe
(January) ; the recent census (as in other countries)

has been made the basis of other geographical studies,

such as Prof. F. Auerbach's "Gesetz der Bevolker-

ungskonzentration " (February), and Dr. Olbricht's

"Die deutschen Gross-Stadte " (August), while among
other studies mention is due of Prof. Cvijic's close,

and at the present moment of history peculiarly valu-

able, survey of the ethnographical boundaries in the

Balkan peninsula (March et seq.) From the American
Bulletin may be quoted Mark Jefferson's "Anthropo-
geography of North America" (March), and Mary
Dopp's "Geographical Influences in the Development
of Wisconsin " (June et seq.). In Germany and
America this department is clearly more strongly

developed than elsewhere.

In the department of cartography we turn natur-

ally for guidance to Germany ; it is perhaps a sign

of grace that a writer in the American Bulletin,

Martha K. Genthe, has done the same by contributing

a " Note on the History of Gotha Cartography "

;

American cartographers, at any rate on the commer-
cial side, have notoriously much to learn and to un-

learn, while A. Briesemeister's large map of the
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Arctic regions, presented with the Bulletin, possesses
no marked merit.

Before closing this notice, reference must be made
to Prof. K. Haussmann's "Die magnetischen Landes-
aufnahmen im Deutschen Reich und magnetische
TJebersichtskarten von Deutschland in 1912 " {Mitteil-

ungcn, January-April), and to the regular supplement
on military geography in the same journal, which
(apart from the interesting and suggestive fact of its

mere existence) shows that that branch of study is by
no means a preserve of military men.

WIRELESS TELEGRAPHY.^
(1) (~\F the last four parts of the sixth volume of the

^^ Jahrbuch der drahllosc\i Tclegrapliie uiid Tele-
phonic, part 3 is almost wholly devoted to an account
of the doings of the recent International Radio-tele-
graph Conference in London, and of the fruits of

their labours. In part 4 there is a return to scientific

and technical matters, the principal article being one
which concludes an elaborate piece of work, both
theoretical and experimental, by F. Miiller, on the
oscillations in three coupled circuits. Part 5 contains
several articles of interest. One, by S. Loewe, on the
calibration of thermo-elements for accurate quantita-
tive work—chiefly in connection with the measure-
ment of small high-frequency currents—may be useful
to others than those in Hertzian research. A very
elaborate technical study of a resonance inductor for

use with alternating current of 1000 periods per
second is contributed by S. Kimura. An article by
G. Seibt describes apparatus for the exhaustive test-

ing of mineral substances with a view to their useful-
ness as detectors of electrical oscillations. Part 6 con-
tains a paper by P. J(!'gou on the utility of acoustic
resonance in wireless telegraphy—a matter that has
received considerable attention' of late on account of
the widespread use of rapid sparks, producing musical
notes, in signalling. F. Kiebitz contributes two
articles, one dealing with an elaboration of Bjerknes's
method of measuring the decay coefficient of a circuit,

the other describing new experiments on antennae
consisting of long wires stretched horizontally at a
height of a few metres above the surface of the earth.
It is found that the state of the ground under the
horizontal antennae greatly affects the efficiency with
which such antennas can radiate. This article is fol-

lowed by an interesting correspondence on the same
subject.

(2) A new edition of the official handbook for wire-
less telegraph operators, revised in accordance with
the International Radio-telegraph Convention of Lon-
don, 1912, has recently been issued by the Postmaster-
General. It contains eighty pages, and is sold at T,d.

Though it does not in any way deal with scientific

principles or technicologica! details, it will be found
of interest to everyone connected in any way with
wireless telegraphy. Very full instructions are given
concerning the calculations of rates and of the routine
of transmitting a message; this will be of interest to
those of the general public who have occasion to use
radio-telegraphic facilities. The comprehensive tables
and lists of abbreviations to be used for commonlv'
occurring phrases, are absolutely indispensable to the
amateurs who amuse themselves by tapping other
people's messages. The book closes with the regula-
tions of the examinations for qualification as an
operator on board ship.

1 (i) "Jahrbuch der drahllosrn Tele^raphie und Telephonie." Heraus
gegchen von Dr. Gustav Eichhorn. Band 6, Heft 3-6. (Leipzig : J. A
Barth, 1913 )]

(3) " Handbook for Wirtlcss Telegraph Operators Working Installations
License.! by H.M. Poslm-isier-General." (London : Wyman and Son, Ltd.,
tt)'s) Price 3rf.

NO. 231 1, VOL. 92]

THE PRESERVATION OF NATURE IN
GERMANY.

T N 1907 the Prussian Ministry of Education insti-

' tuted the Central Office for the Care of National
Monuments. The office is in the old Botanical Museum
in Berlin, and it contains, besides other rooms, a
library and a large hall for meetings and lectures.

The staff includes a director, two naturalists, a lawyer,
librarians, and clerks. .Associated with the Central
Office there are in the provinces of Prussia forty local

committees, on which are representatives of the Impe-
rial Government, the local administration, the agri-

cultural and forestry departments, and the local uni-

versities and museums. The provincial committees
are not supported financially by the State ; they re-

ceive, however, small grants from the provincial

administrations for the purpose of working expenses.
The aims of the Central Office are :—(i) To discover
the existence of natural monuments ' and to investi-

gate and preserve them
; (2) to make records of their

situations and the conditions of their ownership; (3)
to make maps and photographs of them for permanent
preservation in the office; (4) to form a collection of
all the literature dealing with the dangers threaten-
ing such places and their prevention, the laws relating
to the ownership of land, and any scientific books dis-

cussing in particular the areas reserved or worthy of

reservation.

The publications of the Central Office are two.
" Beitrage zur Naturdenkmalpflege " contains the
report of the office and of the work done in foreign
countries ; it is circulated principally among scientific

people and administrative officials. " Naturdenkmiiler,
Vortrage und .Aufsatze " (" Natural Monuments,
Lectures and Essays ") is written in a more popular
style, with the purpose of carrying the ideajs of a
love of nature among all classes of the people. Be-
sides these periodical publications, lectures which have
been held under the auspices of the office are printed
and circulated in the form of pamphlets, and many
provincial committees print and distribute "communi-
cations " in their own spheres of work. Courses of
instruction are held from time to time at the Central
Office, chiefly for the information of strangers, and
every week debates are held, which are attended by
residents in Berlin who are interested in the work.
The department works hard to make all classes in-

terested in the work, and in this it receives great
assistance from the Administration of State Forests,
the employees of which are made acquainted with the
trees of scientific as well as of economic importance.
The General Order of 1907 empowered the provin-

cial representatives of the Imperial Government to

start reservations of forest, and to provide that those
regions be dealt with differently from the ordinary
scheme of forestry, with a view to the preservation
of rare plants and animals. As a consequence of this

order a large number of reservations of greater or
less extent, which lack of space prevents us from
enumerating here, have been laid out. It has wisely
been decided that size alone is not a necessary condi-
tion of a reserve; a single tree or the face of ;i cliff

may well be worthy of that dignity. Not only the
Department of Forestry, but those of .Agriculture, of
Constructions, or War, and even the churches, both
Protestant and Catholic, have helped to further the
ends of the Central Office. What has been said above
of the work done in Prussia is true also of Bavaria
and Wurtemberg, and, to a less extent, of some of
the smaller States of the German Confederation. This

' Under this title are included any natural obiects of interes-, whether
botanical, zoological or geological, particularly those which have survived
in tbeir primitive state, untouched by civilisation.
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result is doubtless due, in a great measure, to the

ri'forts of the director of the department, who has
riught his fellow-countrymen that the preservation of

the natural beauties of their country for future genera-
tions is a national and a patriotic duty.

THE STUDY OF THE STARS.'^

'T^HE object of the American Association is the
* advancement of science. This is a very different

matter from the diffusion of human knowledge. The
universities and colleges provide liberally for the latter

subject, but neglect the former almost entirely.

Science is advanced by many individuals who hold
offices in the universities, but seldom as a part of their

official duties. Few professors are allowed tb regard
research as a portion of their college work, and still

less frequently are appropriations made, or funds pro-
vided for original investigation. Astronomy is almost
the only exception to this rule, and even here, in

general, the time of the officers is mainly devoted to

teaching. Observatories devoted to research, like

Lick, McCormick, and Harvard, are supported by
funds given specifically for their use, and receive

little or no aid from the general funds of the univer-
sities with which they are associated. It is probable
that American universities devote one hundred times
as much money to the diffusion of human knowledge
as to its advancement. The great progress made in

America in some departments of astronomv is due
to the fact that certain wealthy men and women have
been willing to give large sums of money for this

object. No other country is so fortunate in this

respect, although in recent years, in Germanv, large
appropriations are being made by the Government for
similar purposes.
The income of certain funds, like the Elizabeth

Thompson, Bache, and Watson funds, are also avail-
able, but while these are of the greatest value in

aiding particular individuals, the amount is too small
to advance materially the entire science. The large
funds which might aid individual research are un-
fortunately employed for other purposes. Scarcely any
appropriations have been made to women from these
funds. One of the greatest needs of science in

.\iTierica is a fund of moderate size, capable of aiding
the men of real genius. The number of such men is

not large, and a judicious distribution of a few-
thousand dollars annually would probablv vield greater
results than could be attained in any other way.
A visit to Europe last summer in order to attend

the meetings of two national and two international
astronomical societies, enabled me to visit several of
the larger observatories and to interchange views with
the leading astronomers of the world. I have accord-
ingly selected as my subject for this evening, "The
Study of the Stars," and I shall endeavour to transmit
to you the latest views, as well as the history, of this
department of human knowledge. It is my wish to
present to my professional friends certain facts of a
technical nature, and at the same time to make them
clear to those of mv hearers who have no previous
knowledge of the subject. Astronomy has been called
not only the oldest of the sciences, but that which
has conferred the greatest benefits on man by render-
ing international commerce possible. While this may
be true of the past, the value of the astronomy of the
present day lies in its extension of human knowledge
and enabling the mind of man to traverse fields which
until recently appeared to be hopelessly beyond his
ken.

1 Address delivered at the Atlanta meeting of the Americatl As<:ociation
for the .Advancement of Science, December, IQI3, by the retirine president.
Prof. E. C. Pickering. * '^
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The first catalogue of the stars was made by
Hipparchus about B.C. 128, and was inserted by
Ptolemy in the " .'\lmagest," for fourteen centuries the

authority in astronomy for the world. This catalogue,

which contained more than a thousand stars, gave
both their positions and brightness. The earliest copy
that is known of the Almagest is in the " Bibliotheque

Nationale " in Paris. It is a beautiful manuscript in

uncial characters of the ninth century. The other later

manuscripts unfortunately differ from it and from each

other, so that there is some uncertainty regarding
two-thirds of the stars, owing to errors of copying.

A careful study of these discrepancies has been made
by Dr. Peters, of Clinton, and Mr. Knobel, of Lon-
don. Each spent several years on this work, and all

the papers are in the hands of Mr. Knobel. He is

now preparing the entire work for publication, and it

is hoped that it will be in the hands of the printer in

a few months.
A manuscript of nearly the same age is in the

library of the Vatican, and this year a revised edition

of it has been published. If we had a correct copy of

the original work, it would have a great value at the

present time. Half a century ago it would probably

have given the best existing values of the proper

motions of the stars which it contained, but recent

observations enabled us to compute their positions in

the time of Hipparchus, more accurately than he could

observe them, assuming that the motion was recti-

linear. This work, however, throws light on a pos-

sible curvature of the motions. The observations by
Hipparchus of the light of the stars have a value that

will be considered later.

The first accurate measures of the positions of the

stars were made in the middle of the eighteenth

century. The catalogue of Bradley in 1755 is even at

the present time one of the best means of determining
the early positions of the stars. A large number of

similar, but later, observations by Hornsby are still

unpublished. During the next hundred years the

meridian circle, which is at present the standard in-

strument for determining the places of the stars, was
graduallv evolved. In this instrument a telescope is

mounted so that it will point only to stars in the

meridian, that is, to stars exactly north or south of

the observer. The declinations of stars, correspond-

ing to the latitude of points on the surface of the

earth, are then ineasured by a finely graduated circle.

Owing to the motion of the earth all stars cross the

meridian twice during every twenty-four hours. The
right ascension, corresponding to longitude, will be
given by the time of transit. .At first, this time was
found by the "eve and ear" method in which the

observer counted the ticks of an accurate timepiece

and compared them mentally with the instant at which
the star appeared to cross a wire in the field of view
of the telescope, .'\bout the middle of the nineteenth

century a great advance was made by recording the

time electrically on a chronograph. This method was
known for many years as the ".American" method,
owing to its introduction and general adoption in this

country. This continued to be the standard method
almost to the present time, and an enormous number
of observations have been accumulated in this way,
the total cost amoimting to millions of dollars.

Perhaps the most valuable work of this kind is that
of the .Astronomische Gesellschaft, which, bv inter-

national cooperation, secured accurate observations of
the positions of one hundred and sixty-six thousand
stars. All stars of the ninth magnitude, and brighter,
north of declination —23°, are included. Of the
twenty zones, seven were observed in Germany, four
in the United States, three in Russia, one each in

•Algeria, Austria, England, Holland, Norway, and
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Sweden. Of the American zones, one was observed
at Albany, one at Washington, and two at Cambridge.
Each of the latter occupied the time of an observer
and several assistants for twenty years. It was ex-

pected that these stars would be re-observed after an
interval of about fifty years, to determine the proper
motions, or annual changes in position. As the time
is approaching when this great work should be under-
taken, careful consideration should be given to it.

Fortunately, the twentieth century has already

developed two new methods, which might replace the

older plans. The first of these is the transit micro-

meter, in which a motion is given to the wire in the

field of the telescope, so that it shall follow closely

the motion of the image of a star as it transits through
the field. A wide difference of opinion exists among
leading astronomers as to the best method of securing
this motion. In the earlier instruments constructed

by Repsold, the motion was given by a screw turned

by the two hands alternately. This method certainly

gives excellent results, ana is still used largely in

geodetic work. Anyone who has tried it will find that

with the rapid motion of an equatorial star under a

high power, it is diflicult to satisfy himself that the

wire always bisects the star. If clockwork is used,

the rate must vary with the declination, and it is

strange that this is not done by electrical control

instead of the somewhat crude mechanical devices

now employed. The wire records its position auto-

matically on a chronograph at short intervals. The
plan of permitting this record only when the observer

is satisfied that coincidence takes place, as is done
at Heidelberg, seems a good one. Evidently a certain

relative motion will give belter results than a greater

or less motion. It would appear to follow logically

that this apparent motion should be given to all stars

and the record permitted only for the few seconds of

apparent coincidence. We can expect no better results

than those obtained with a filar micrometer. The
best plan may therefore prove to be to give a motion
to the wire nearly equal to that of the star, whatever
the declination of the latter, by a suitable variation

of the clockwork. The best rate could readily be

determined by observing stars at different distances

from the pole. Successive setting.s should then be

made as with a filar micrometer, closing the circuit

on the chronograph only when the bisection was satis-

factory. A similar setting should also be made for

the declinations. The two coordinates could thus be
di'termincd with an accuracy substantially the same
as that of a filar micrometer. Experience has shown
that one star a minute can be observed in both co-

ordinates with the transit micrometer. There can

be little doubt that positions could thus be obtained

with much greater accuracy than by the methods now
in use. The special advantage would be the elimina-

tion of systematic errors.

k second method of determining positions, recently

developed at the Allegheny Observatory, is by plates

taken with a photographic doublet. Ordinary plates

must be replaced by those of plate-glass. By taking

suitable precautions positions may be determined of

even the faintest stars, with an accuracy at least

equal to (hat of a meridian circle. To obtain the best

results, the field should be about 5° square on an
8 X 10 plate. The focal length of the telescope would
accordingly be about two metres. The large field

would permit the constants of each plate to be derived

from stars as bright as the eighth magnitude. The
economy of this method would be very great, as com-
pared with a meridian circle. The usefulness of the

latter instrument appears to be confined to observa-

tions of the brighter stars. Accordingly, its aperture

may be reduced. The ideal plan would apparently be

to divide the sky into regions 5° square, and select in

each five or more stars of about the eighth magnitude,
and of approximately the same class of spectrum, as

class K, so that all should have«ibout the same colour.

The positions of these should be determined with the

greatest possible accuracy with meridian circles, as

described above. Some brighter stars should be in-

cluded to render available the vast number of observa-

tions of these objects made in the past. Positions of

the stars in the Gesellschaft catalogues and all fainter

stars should be determined by photography.

Various attempts are now being made to determine

the absolute positions of the stars by means of photo-

graphy. It appears probable that a pier placed under

groimd will remain free from irregular motions, and
that if this can be accomplished, the absolute positions

of the stars near the equator can be found by photo-

graphy. To determine the equinox, Venus and Mer-
cury should be photographed, as well as the sun. By
the very satisfactory cooperation of the Princeton,

Yale, and Harvard Observatories, the position of the

moon is now determined by photography. The results

of a preliminary discussion indicate an accuracy at

least equal to that of the best meridian determinations,

those of the Greenwich Observatory.
Excellent progress \~ also being made in determin-

ing the parallax of the stars by photography. The
recent increase in accuracy is at least tenfold, or that

of another place of decimals. A hundredth of a
second of arc can be determined with greater accuracy
than a tenth of a second twenty or thirty years ago.

The just criticism has been made of American
astronomers that while they have contributed more
than their share of the work in astrophysics, the older

science of astronomy of position has been greatly

neglected. This is partly due to the fact that much
of this work has been left to the United States Naval
Observatory, which in the past has failed to justify

the liberal appropriations made for its support. While
Congress has given it for many years a much larger

income than that of any other observatory in the
world, the law has been such that it is impossible to

attain the best results. The superintendent must be
a naval ofliccr, instead of an astronomer, and even
then must go to sea after a short term. Accordingly
the Naval Observatory during a period of thirty-seven
years had twenty superintendents with an average
term of fewer than two years. The Greenwich Ob-
servatory during a period of 235 years, from 1675 t°

1910, has had eight Astronomers Royal, with an
average term of twenty-nine years. The work of the
latter institution with but half the income has greatly
exceeded that of the Naval Observatory. It should
be stated, however, that within the last few weeks
the Naval Observatory has established an admirable
wireless time service, by which anyone, at trifling

expense, can obtain accurate time within a tenth of a
second. The Navy has no need of a great observa-
tory, from which it derives but little credit. Three
successive Boards of Visitors have pointed out the pre-
sent unfortunate conditions, but the necessary action
has not been taken by Congress. The obvious remedy
is to remove the observatory to another department,
or place it under the direction of the Smithsonian
Institution, and appoint an astronomer at its head.
What grander field of work could be undertaken by
this observatory than that desired by astronomers and
neglected elsewhere? For instance, computers of
double-star orbits are continually complaining that
while a surplus of measures of the easy objects are
available, many difficult objects are neglected,
although measures of them are greatly needed. The
same is true of the asteroids, of variable stars, and,
in fact, in almost every department of astronomy.
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By making the observations desired by experts, every
hour would be saved, and work of the greatest value
accumulated.

Astrophysics assumed prominence as a science about
forty years ago, although it was foreshadowed by
certain far-seeing astronomers, like the Herschels,

G. P. Bond, Huggins, Draper, and others. One de-

partment, the study of the light of the stars, was
developed much earlier, originating in the Almagest,
and its revision a thousand years later by Sufi. These
catalogues show that the relative brightness of the

stars has not changed sensibly during the last two
thousand years. Also, that the human eye has the

same sensitiveness to different colours now as then.

Stellar brightness was made a precise science by that

great astronomer, William Herschel. His six cata-

logues, two of which remained unknown for eighty

years, give precise measures of the light of the three

thousand stars contained in them with an accuracy
comparable with recent work.

In 1877, stellar photometry was taken up on a large

scale at Harvard. Since then, more than two million

photometric settings have been made. A station in

Arequipa, Peru, permitted the southern stars to be
observed on the same system as the northern stars.

We have now, accordingly, measures of about eighty
thousand stars, including all the seventh magnitude
and brighter, many of the ninth magnitude, and some
as faint as the thirteenth magnitude. The excellent

work of the Potsdam Observatory gives measures of

the light of fourteen thousand stars, including all

northern stars of the magnitude 7^5 and brighter.

The Potsdam and Harvard systems agree admirably
if a correction is applied for the colour, or spectrum,
of the stars. They should never be combined, or com-
pared, unless this correction is applied.

Stellar photography, originating in the work of
George Bond in 1857, has revolutionised many depart-
ments of astronomy. The great work of a chart of
the entire sky, undertaken by the Paris Observatory
in cooperation with several others, is a sad example of
the danger of undertaking a work on too large a
scale. -Although several observatories have been con-
tinually at work upon it for a quarter of a century, it

has been predicted that at least fifty years must elapse
before it is completed, and no positions of any southern
stars have yet been published. In striking contrast
to this is the early completion of the Cape Photo-
graphic Durchmusterung, which gives the positions
and magnitudes of nearly half a million stars south of
— 19°. It illustrates the results of the happy combina-
tion of skilful planning with routine organisation,
conducted on a very large scale. The extension of
this work to the north pole is now being planned, but
with the additional condition that the colour index, as
well as the photographic magnitude, will be deter-
mined. The former will be found by photographing
the stars by means of their yellow or red, as well as
their blue, light, the difference in the magnitudes
giving the colour index.

Much might be said of the numerous applications of
photography to the determination of stellar magnitude.
The 6o-in. reflector of the Mount Wilson Observatory,
using exposures of several hours, has succeeded in

photographing stars as faint as the twentieth mag-
nitude. An international committee, with members
from England, France, Germany, Russia, Holland,
and the United States, has adopted a scale of mag-
nitudes based on two investigations made at Harvard.
One of these was made with the meridian photometer,
and the other is an elaborate investigation by Miss
H. S. Leavitt of the photographic magnitude of
seventy-six stars near the north pole. A standard
scale is thus provided from the first to the twentieth

magnitude. We may say from the minus twenty-sixth
to the twentieth magnitudes, since accordant results

for the light of the sun have been obtained by Profs.
W. H. Pickering and E. S. King. For many pur-
poses photography may well replace visual photo-
metric measures, since for stars brighter than the
fifteenth magnitude photographs may be taken with
yellow light.

One of the principal uses of measures of the light

of the stars is the study of the variables, or those in

which the brightness is not constant. A bibliography
of these by Miss Cannon is recorded on about forty

thousand cards. The number of known variables is

now about forty-five hundred, of which three-quarters
have been discovered by photography at the Harvard
Observatory. There are several kinds of variable
stars. Variables of long period undergo changes
which repeat themselves somewhat irregularly in a
period of several months, and at maximum are often
several thousand times as bright as at minimum.
The most useful w-ork that an amateur can do with a
small telescope is the observation of those objects. An
important work undertaken by members of the British
Astronomical Association has been the observation of
variable stars. During the last thirteen years they
have accumulated twenty thousand such observations,
all reduced to the same scale, which is that of the Har-
vard photometry. Similar work in the United States
has accumulated ten and sixteen thousand observa-
tions respectively in the last two years.

Variables of short period complete their changes in

a few days, or hours. Prof. Bailey has found five

hundred such objects in the globular clusters. In one
of these clusters. Messier 3, out of a thousand stars

one-seventh are variable, all have a period of about
half a day, and their periods are known within a
fraction of a second. Their light changes so rapidly

that in one case it doubles in seven minutes. It is a
strange thought that out of a thousand stars, looking
exactly alike, there should be a hundred little chrono-
meters keeping perfect time, and the rate of which
is known with such accuracy. About a hundred and
fifty variables belong to the Algol class, in which the
light is uniform for a large part of the time, under-
going a sudden diminution at regular intervals. This
is due to the eclipse of two bodies, one darker than
the other, revolving around their common centre of
gravity. An elaborate theoretical study of this

problem has been made at the Princeton Observatory,
and, from the photometric and photographic mag-
nitudes made at Harvard and elsewhere, the dimen-
sions of a large number of these systems have been
determined.

Photography still can scarcely compete with other
methods where the greatest accuracy is desired, as, for

instance, the measures with the polarising photometer
by the late Oliver C. Wendell. The masterly use of

the selenium photometer by Prof. Stebbins gives re-

sults for bright stars of still greater accuracy, while
the experiments in Germany with the photo-electric
cell by Rosenberg and Guthnick give results which
promise to revolutionise our present methods. The
principal source of error appears to be the varying
transparency of the air. The trial of the instrument
in a location where the air is e.xceedingly clear and
steady for long periods is greatly to be desired.
During the last twenty-five years photographs have

been obtained by the Harvard Observatory in order
to furnish a history of the stellar universe. Two
similar 8-in. photographic doublets have been used,
one mounted at Cambridge for the northern, and the
other at .Arequipa, for the southern stars. VVith each
of these instruments about forty thousand photographs
have been taken. The total weight of these plates is
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about forly ton^^. As each plate covers a region 10°

square, every part of the sky has been photographed,
on the average, a hundred times. This work is now
supplemented by two small Cooke anastigmat lenses,
each having a field 30° square. The nuniber of plates
taken with these two instruments are nine thousand
and fourteen thousand respectively. The exposures
with the larger instruments are, in general, ten
minutes, showing stars of the thirteenth magnitude.
The e.xposures with the smaller instruments are one
hour, showing stars of the eleventh magnitude. A con-
tinuous history of the sky is thus furnished from
which the magnitude and position of any stellar

object of sufficient brightness can be determined for
a large number of nights during the last quarter of a
century. A striking illustration of the value of this

collection occurred when the planet Eros was dis-

covered in 1898. It appeared that this object was
nearer the earth in 1894 than would occur again for

thirty-five years. An examination of the photographs
showed its presence on twenty-three plates, and from
their positions, the parallax of the sun and mass of

the earth were determined with an accuracy equal to

that of any of the methods previously used, and on
which an enormous amount of time and money had
been spent.

For many years the Kiel and Harvard Observa-
tories have served as distributing centres of astro-

nomical discoveries and observations in Europe and
America, respectively. The last new star which is

known to have appeared. Nova Geminorum No. 2,

was discovered by Enebo at Dombass, Norway, on
Tuesday, March 13, 1912. The cable message was
received at Cambridge on Wednesday morning, and
the star was observed at several American observa-
tories the next evening, or the night following its

discovery. An examination of the Harvard photo-
graphs showed that two plates, had been taken on the
preceding Sunday, March 11, on which no trace of the
nova was visible, and two on Monday, March 12,

showing it of nearly its full brightness. Photographs
taken on Wednesday compared with those obtained
a few days later showed the wonderful change in

its spectrum, from the solar type with dark lines, to

the typical spectrum of a nova with bright lines.

There is no department of astronomy which is now
receiving greater attention than the study of the spec-

tra of the stars. Dr. Henry Draper was the first to

photograph the lines in a stellar spectrum, although
Sir William Huggins had already obtained a mark
from the spectrum of Sirius, and later was the first

to publish his results in successfully photographing
stellar spectra. The untimely death of Dr. Draper
in the midst of his work led to the establishment at

Harvard of the Henry Draper Memorial. For nearly
thirty years Mrs. Draper has maintained an active

interest in this work. By placing a large prism over
the objective of a telescope, the light of all the brighter
stars in the field are spread out into spectra, so that

instead of photographing the spectrum of one star

at a time, as with a slit spectroscope, as many as a
thousand have sometimes been taken on a single

plate. Such photographs, covering the entire sky,
have been taken with the two 8-in. doublets already
mentioned. A study of the spectra thus obtained
enabled Mrs. Fleming to discover many hundred
objects the spectra of which are peculiar. Among
them may be mentioned ten of the nineteen new stars

known to have appeared during the years in which
she was engaged in this work, while five of the
others were also found at Harvard by other observers.
She discovered more than two hundred variable stars,

ninety-one out of the 108 stars of the very peculiar
fifth type, and showed that these objects occurred
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only very near the central line of the Milky Way.
During the last two or three years a great demand
has arisen for the class of spectrum of large numbers
of stars. The Harvard photographs show the class

of spectrum of nearly two hundred thousand stars.

Miss Cannon has, accordingl)-, undertaken to prepare
a catalogue of these objects, with the result that she
has already classified about one hundred and fifteen

thousand spectra, covering more than one-half of the

sky. The work is progressing at the rate of five

thousand stars monthly, and the results will fill seven
of the large quarto Annals of the Harvard Observa-
tory. The organisation of this work has required
the most careful application of the principles of
"scientific management."
One of the most important results derived from the

Harvard photographs was the discovery that in cer-

tain spectra the lines were alternately double and
single. This, and the discovery by Vogel at Potsdam
that the lines of the variable star Algol continually
changed iheir position, revealed the existence of

spectroscopic binaries. No department of astronomy
is receiving more attention, at the present time, than
these objects, and in general the motion of the stars
in the line of sight. The Lick, Yerkes, Greenwich,
Potsdam, Bonn, and Ottawa Observatories are only
a portion of those directing a large part of their

energy to this subject.

One of the most important generalisations of recent
times is the discovery by Prof. Campbell that the
velocity of a star depends upon its class of spectrum.
The proper motion of a star was similarly found by
the late Lewis Boss to be dependent on the same
quantity.

In conclusion, the United States has attained an
enviable position in the newer departments of astro-
nomy. Can this be maintained? In Europe,
especially in Germany, observatories and instruments
of the highest grade are now being constructed, the
Government furnishing appliances with the most
liberal hand. Perhaps the most promising sign for
the future is the friendly cooperation of American
astronomers, which has never been more marked than
at the present time.
The possibilities of work are now greater than ever

before. A small fraction of the effort „xpended in
teaching science, if devoted to its extension and pro^
gress, would fulfil the objects of the American Asso-
ciation for the Advancement of Science.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—.\ matter about which there is con-
siderable divergence of opinion will come up for settle-
ment this term. The Special Board for Medicine
wishes to apply to the Board of Agriculture for a
grant towards the medical department. Such grants
are now commonly being made to the various medical
schools in other parts of England, but Government
grants mean Government control, and certain mem-
bers of the Senate are apprehensive that Government
control would mean an undue interference with the
liberty of the LIniversity. On the other hand, similar
grants, with the implied control, have already been
accepted by the Cambridge School of Agriculture and
by the department of astrophysics. The returns from
the various colleges show that there are 330 medical
students now in residence in the University. An
examination of the figures relating to the grant made
to three of the London medical schools for their full-

time students affords evidence that the grant is about
14^. per annum a student. Taking these two figures,
it may be calculated that the Cambridge Medical School
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would receive a sum of at least 4600J. per annum,
which might be applied to the relief of its most
urgent requirements. The heads of the various de-

partments connected with the medical school have
recently asked for a sum of yoool. per annum to bring
the manning and equipment of their departments up
to date. It is obvious that no such sum could be
expected, but a sum of 4600/. per annum would relieve

the most urgent needs of the school, would render
the teaching more efficient, and would enable research

to be carried out in the medical school on a scale

commensurate with the importance of the University.

The foreign mathematicians who attended the fifth

International Congress of Mathematicians held at

Cambridge in 1912 subscribed a sum to be devoted
to a memorial of a permanent nature to the late

Sadlerian professor, Dr. Cayley. Having in mind
that the presidency of this congress so brilliantly car-

ried through was the last public appearance of Sir

George Darwin, his colleagues in the administration

of the congress have desired to provide a memorial
of his work in the same connection. Accordingly a
brass plate with armorial decorations has been pre-

pared, and is now offered by Sir Joseph Larmor on
behalf of his colleagues to the University. It is

proposed to fix this brass in the chief mathematical
lecture-room in the new Lecture Rooms Building.

The Botanic Gardens Syndicate again finds its

income quite inadequate to the proper maintenance
of the gardens. The increase in rates and taxes, in

wages, and in the cost of fuel, is such that at the

present time there is a deficit of 108!. In a report

to the Senate the syndicate requests that the annual
amount allowed to the Botanic Gardens be increased

from 13S0Z. to 1500Z., and that the deficit be extin-

guished.
The Physiological Laboratory Building Syndicate

has published a report giving details of the expendi-
ture of nearly 1600J. on fittings for the new laboratory
which is rapidly approaching completion. Further
fittings and furniture, however, are needed, and the
syndicate is asking for power to spend an additional

500Z. which has been provided by the University Asso-
ciation.

Dr. Warrington Yorke has been appointed to the
Walter Myers chair of parasitology', recently estab-

lished in tiie University of Liverpool.

The current number of The Fortnightly Review
includes an article on continuation schools in England
and Germany, which is a serious indictment of th«
conditions prevailing in this country with regard to

the provision made for the continued education of

children on leaving school at fourteen j'ears of age,
and in respect of the advantage which is taken of

such provision, and a very unfavourable comparison
is drawn with the conditions prevailing in Germany.
We have been accustomed to believe that in respect
of provision for evening education we have been
easily in the front rank, but a glance at the figures
presented by the Board of Education in its report for

igii-i2 will dispel the illusion. There were but
708,000 students of all ages in the various evening
schools throughout England and Wales, and of these
only 307,000 were under seventeen, out of a total

child population of these ages (not including those
still at elementary and secondary schools) of not fewer
than two and one-third millions, so that only 13 per
cent, of the children at the most impressionable period
of their lives were receiving continued education in

any form. But this is not all, for the attendance,
taking the average of the whole country, is miserably
low. In the county boroughs the average number of
hours of instruction received was fifty-eight, and in
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the administrative counties, forty-nine, whilst no
less than 18 per cent., or nearly 124,000 pupils,

received fewer than fourteen hours' instruction for the

session. Throughout Germany, on the other hand,

laws have been passed and are in active operation

for the compulsory attendance for about 240 hours

per annum, or six to eight hours a week, of all

children who have left school and until they are seven-

teen years of age, chiefly in day continuation schools

and within the hours normally devoted to labour, and
the responsibility for the due execution of the law is

laid upon the employer. The course is vocational and
general. As an example of the success achieved in

Berlin during the year 1910-11, there were 32,000

students in attendance at compulsory schools, in addi-

tion to upwards of 36,000 of both sexes at optional

schools. In the new session of Parliament a Bill will

be introduced, promoted by Mr. Chiozza Money and
others, for the enactment of compulsory continued
education of children who have left school until they
reach seventeen years of age. It is to be hoped that

the Bill will receive serious attention.

SOCIETIES AND ACADEMIES.
London.

Royal Society, February 5.—Sir William Crookes,
O.M., president, in the chair.—Prof. L. Hill, J.
McQueen, and M. Flack : The conduction of the pulse

wave and the measurement of arterial pressure.—J.

Barcroft, M. Camis, C. G. Mathison, F. Roberts, and

J H. Ryffel : Report of the Monte Rosa Expedition
of 191 1. I. Curves representing the equilibrium be-

tween o.xygen and haemoglobin were determined for

resting individuals at Col d'Olen and the Capanna
Margherita. These and all others were capable of

representation by the equation

K "

j/lOO = i^-
IX K^"

y = percentage saturation of hsemoglobin with oxygen;
.< = oxygen pressure; K = equilibrium constant of

reaction; n = average number of molecules of Hb
assumed to be in an aggregate. Notwithstanding a

fall in the CO, pressure of the blood, no change in

K could be detected, except as the mean of a large

number of observations, when a slight fall in K, indi-

cating decreased alkalinity of the blood, was apparent.

The curves were determined in the presence of the

existing alveolar CO, pressure. II.. The blood was
investigated similarly after exercise, which usually con-

sisted in climbing 1000 ft. Climbs were made by the

same individuals at— (i) Carlingford, co. Louth, from
sea-level

; (2) Col d'Olen, from 9000 ft. A diminution in

K invariably occurred. Climbing at a given rate the

reduction in K was much greater at high altitudes.

A given reduction in K involved much more rapid

climbing at low altitudes. The change in K caused
by exercise, whether at high or low altitudes, was
entirely accounted for by production of lactic acid.

Determinations of the hydrogen ion concentration in

the blood of one have been made. These show a

defined relation between C„ and K, so that the one
may be calculated from the other.—C. H. Martin and
K. Lewin : Some notes on soil protozoa. Part i. The
main purpose of this introductory paper is not the

study of Amoebae from a specific point of view, so

much as the proof of the existence of a relatively

frequent trophic Protozoan fauna in certain soils, and
the rough indication of possible methods of dealing
with this fauna. The startling success in the Lee
Valley of the treatment of sick soils by partial steri-

lisation, introduced by Russell, would seem to present

a very strong argument in favour of the view that
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these Protozoa do exercise an important influence on
plant growth in these soils. The authors have been
able to establish the occurrence of a trophic Protozoan
fauna in certain field soils that they have examined,
and to this question they hope to return in a future
paper.—J. F. Gemmill : The development of the star-
fish, Asterias nibens, L.—Dr. A. H. Church : The floral

mechanism of Wehvitschia mirabilis. Hook.

Institution of Mining and Metallurgy, January 15.

—

.VIr. Bedford McNeill, president, in the chair.—C. W.
Purington

: The Bereozovsk gold deposit, Ural Dis-
trict, Russia. After a brief historical summary of the
work done on the Bereozovsk estate, the author de-
votes considerable attention to the geological features,
and especially to the occurrence of auriferous granite
dykes which are more or less distinctive of
this property. These dj'kes, of porphyritic rock
of granitic type, in which is developed a
considerable amount of schistosity, extend in
a generally north and south direction, alter-
natinj? with micaceous schist. In the immediate
vicinity of the village is an area of pure granite; to
the west are patches of listvenite, probably a meta-
morphosed dolomitic limestone; and in connection
with the deposits occur bands of serpentine represent-
mg metamorphosed basic dvkes. The quartz veins,
worked for gold, penetrate the granite dykes (locally
known as beresite), almost at right angles, and it is a
curious fact that though these beresite dvkes or lodes,
to the number of 143, have been worked'for gold over
lengths ranging from 100 to 3000 ft., thev only show
gold values by virtue of the quartz veins 'which cross
them. It is, in fact, not likelv that the beresite is
primarily auriferous, but it is so immediately situated
to the intruding quartz veins as to have become im-
pregnated by fissuring. Moreover, only within the
limits of the beresite dykes are the quartz veins wide
enough and rich enough to produce payable gold.
The author deals with the geological problems attachl
ing to this noteworthy occurrence.—J. Mackintosh
Bell

: The outlook for the mineral industrv in Canada.
For the purposes of his review, the author divides
Canada into four sections, referred to respectively as
the south-eastern, central prairie, western, and north
central areas, and deals with these in detail. Of
these, the first-named has a production almost entirely
confined to coal. The central area also shows at pre-
sent little metallic output. The western section, com-
prising British Columbia and the Yukon district, is of
course notably mineral producing, but since 1907 the
fourth of the author's arbitrarv divisions, the north
central, comprising Labrador, Ontario, Ouebec, Mani-
toba, Saskatchewan, and part of the NorFh-West Terri-
tories, has by the discoveries at Cobalt, Sudbury, and
Porcupine, leapt into first place, though even now
its latent possibilities are far from being fully realised.
The author supplies much valuable information with
regard to the mineral production of the various dis-
tricts and as to the results to be expected when
prospecting has been extended with the growth of the
railroad systems of the Dominion.

Geological Society, Januarv 21.—Dr. Aubrey Strahan,
president, in the chair.—W. R. Watt : Geology
of the country round Huntly (.Aberdeenshire). Two
distinct series of rocks can be'distinguished—a foliated
and a non-foliated. In the former occur rocks origin-
ally sedimentary and others originally igneous. In
the non-foliated series, wholly of igneous origin, three
main intrusions occur :—(i)' The earliest and most
extensive is a norite ; into this is intruded (2) the
heterogeneous mass known as the Central Intrusion

;

and (3) the large intrusion of the Carvichen Granitite.
Each of these masses produces contact-alteration in
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the surrounding rocks. Where the Central Intrusion
or the Carvichen Granitite is intruded into the earlier

norite, a norite containing cordierite is produced. The
original norite, by absorption of sediment, produces
also along its margin a cordierite-norite.—Dr. A.
Jowett : The glacial geology of East Lancashire. The
area comprises the western slopes of the Pennines
and their westerly offshoot, the Rossendale highland.
Three types of drift have been recognised :— (i) Local
drift, consisting of materials which can be found in
situ in the neighbourhood

; (2) Ribblesdale drift with
Carboniferous Limestone; (3) north-western drift

which also contains igneous rocks from the Lake
District and S.W. Scotland. The distribution of the
drift and the evidence of striated rock-surfaces sug-
gest the invasion of this area by an ice-sheet which
reached up to the Pennine watershed, and projected
ice-lobes across it through gaps. In the N.E. portion
of the area the direction of ice-movement was from
north to south; in the west from N.N.VV. to S.S.E.,
but on the south of the Rossendale highland the direc-

tion of flow curved round towards the E.N.E., and
near Rochdale, towards the north. No evidence of
local glaciation has been found. The limit of the
N.W. drift rises at the rate of about 4 ft. a mile'
towards the Irish Sea ; and the ice-sheet was probably
more than 2000 ft. above present sea-level in the middle
of the Irish Sea in this latitude. It is probable that
the N.W. ice arrived in this area later, and dis-

appeared earlier, than the Ribblesdale ice. There is

no evidence for more than one glacial period.

Dublin.
Royal Irish Academy, January 26.—Rev. J. P.

Mahaffy, president, in the chair.—H. C. Plummer :

Note on the use of conjugate functions in some
dynamical problems. Two-dimensional problems in

dynamics can be transformed into other problems by
means of the equation of energy and conjugate func-
tions of the coordinates. The general form of the
transformed equations is found for relative motion
and the application to some particular cases is indi-

cated.—J. R. Kilroe and T. Hallissy : Geology in con-
nection with the Clare Island Survey. The paper
gives a general account of the rocks entering into the
structure of the island, and the geographical features
to which they give rise. The older Palaeozoic rocks,
which form the bulk of the area, have been studied
in the light of recent observations on similar rocks
occurring close by on the mainland. An account of
the glaciation of the island is also included, and the
reconstruction of its recent geological history is

attempted with a view to an explanation of the many
problems connected with the present distribution of the
fauna and flora of the district.

Paris.
Academy of Sciences, February 2.—M. P. Appell in

the chair.—G. Humbert : Some remarkable numerical
functions.-—A. Haller and R. Cornubert : The alkylation
of the cycJopentanones and breaking the cyclic chain
of the tetra-alkyl derivatives into a and a', by means
of sodium amide. A description of the preparation
and properties of mono-, di-, tri-, and tetra-methyl-
ryc/opentanones. The last-named compound, heated
with sodium amide in toluene solution for seven hours,
gives the open chain amide of 2 : 2 : 5-trimethylcaproic
acid.—Charles Richet : A new type of anaphylaxis.
Dogs chloroformed for the first time never show
leucocytosis, but the same animal, chloroformed a
second time after an interval of nineteen days, always
presents strong leucocytosis. The increase in the
number of leucocytes after the second administration
of chloroform is gradual, reaching a maximum in six
or seven days, and there is nothing corresponding to
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the anaphylactic shock.—Paul Sabatier and M.
Murat : The preparation by catah'sis of decahydro-
quinoline and of decahydroquinaldine. Ten atoms of

hydrogen can be added to the quinoline and quinaldine
molecules by nickel catalysis, provided that the tem-
perature of the reaction is suitably chosen and that a
very active nickel is employed. The decahydro-
quinaldine is new, and its properties and those of
some of its derivatives are given.—Georges Charpy :

The fragility produced in iron and steel by deforma-
tion at different temperatures.—Report on a memoir
by Louis Roy, entitled " On the Movement of Viscous
Media and Quasi-waves."—M. H. Parenty was elected

a correspondant for the section of mechanics in suc-
cession to M. Duhem, elected non-resident member.

—

The Perpetual Secretary announced the death of M.
Harry Rosenbusch, correspondant for the section of

mineralogy.—M. Gambler : Algebraic curves of con-
stant torsion, genus not zero.

—

\. Buhl : The exten-
sions of Stokes's formula, the Monge-Ampere
equations, and analytical functions of two variables.—
E. Cartan : The integration of certain systems of
differential equations.—R. Boulyguine : The representa-
tion of a prime number by a series of squares.—G.
Polya : A question concerning integral functions.—M.
de Broglie : The production of Rontgen-ray spectra by
simple passage of the incident rays through thin
sheets.—R. Forfrat : The simplification and regularisa-
tion of the spectral bands by the magnetic field. A
discussion of a recent paper on the same subject by
MM. Deslandres and Azambuja.—E. Tassilly : A study
of the process of diazotising by the spectroscopic
method. The amount of diazo-compound formed was
followed by measuring the absorption and the results
for aniline, orthotoluidine, and paratoluidine given
graphically.—Maurice Drapier : The influence of shak-
ing on the solution of copper in nitric acid. Solutions
of nitric acid of strengths readily attacking copper
(30 to 48 per cent.) when at rest, lose their power of
dissolving the metal when rapidly rotated or shaken.
As an example, a solution of 36 per cent, nitric acid
which dissolved 0-397 gram of copper from a given
piece of metal at rest in fifteen minutes, dissolved
only 0004 gram in the same time when the metal was
rotated at 386 turns per minute.—L. Crussard : Limits
of inflammability and the specific retardation of in-

flammation.—Gustave Chauveaud : The constitution
and morphological evolution of the bodies in the vascular
plants.—M. JBlaringhem : The production of hybrids
between Tritictim moiwcoccum and different cultivated
wheats.—H. Agulhon and Mile. Th. Robert : The
action of colloidal uranium on the pyocyanic bacillus.

In the presence of minute amounts of colloidal

uranium the amount of pyocyanine formed by the
bacillus is greatly increased.—Louis Roule : The larval

phases and metamorphosis of fishes belonging to the
family of the Nemichythydes.—Ch. Gravier : A new
type of parasitic Crustacean from the South American
Antarctic.—M. Jay : Remarks on the estimation of
boric acid in food substances.—H. Guillemard : Obser-
vations on the physiological action of climate at high
altitudes. Studies on the variations in the nitrogen
compounds of the blood serum at high altitudes.

—

J. L. Dantan : The tendency towards the substitution
of the Portuguese oyster (Gryphea atigulata) for the
native oyster {Ostrea edulis).—Maurice Nicloux : The
laws of the absorption of carbon monoxide by the
blood. It has been shown in the previous paper that
the ha;moglobin of the blood corpuscles put in contact
with mixtures of carbon monoxide and oxygen com-
bines with the two gases in proportions defined by
their respective partial pressures and governed by the
law of mass action. These experiments have now-
been extended to living animals (dogs), and the same
laws are found to be applicable. It is shown that
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with a given mixture of carbon monoxide and air
when breathed by an animal, the carbon monoxide
is fixed by the blood up to a certain limit which cannot
be passed. Oxygen displaces the carbon monoxide
from the blood, and pure oxygen constitutes the best
treatment for carbon monoxide poisoning.—Andr^
Mayer and Georges SchaeHer : The proportion of lipoids
in the tissues and the physiological activity of the
cells. Thermal regulation. When the body is sub-
jected to extremes of heat or cold variations are pro-
duced in the amounts of lipoid phosphorus in the
serum.—P. A. Dangeard : The penetrating power of
violet and ultra-violet rays through leaves.—Em.
Bourquelot and M. Bridel : Ferment equilibria. Distri-
bution and displacements in an alcoholic medium con-
taining glucose and two glucoside-forming ferments.
—Emile Haug : The Triassic zone of the Huveaune.
—L^on Bertrand and Antonin Lanqulne : The prolonga-
tion of the Bessilons sheet in the south-west of the
Maritime Alps, up to the Var valley.
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MINERALOGY-CRYSTALLOGRAPHY-

PETROGRAPHY-GEOLOGY.
Ask for our new

GENERAL CATALOGUE XVIIL
(2nd Edition)

for the use of Middle and High Schools and Universities.

Part I, 260 pages, no Illustrations.

This catalogue has heen prepared with the view of maltine an exhaustive

compilation of all educational appliances for the teaching
of Mineralogy and Geology from a scientific as well as from

a practical pi,int of view. All the ^ubjects are treated typically, and
instructive specimens have heen selected with the greatest care. A close

examination of the catalogue will show, that owing to its careful compo-
sition it gives the opportunity of procuririg ihe most complete outfit for the

various schools for instruction in and the study of the suhjects named.

Catalogue No. iS, Part I, will be sent free on application.

Part II will appear within the course of the year.

(Collections and single specimens ot Minerals and Fossils,
Meteorites bougtit and exchanged.)

Dr. F. KRANTZ,
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY.

Established 1833. Established 1833.

BRITISH FOSSILS.
JAMES R. GREGORY & CO. Iiave a large stocic of Fossils.

The recent addition include specimens from the Wealden,
Coal Measures, and Silurian Formations, including some

good Trilobites.

JAMES R. GREGORY & CO.,
MiueritlonUta, Ac,

139 FULHAM ROAD. SOUTH KENSINGTON. S.W.

LIVING SPECIMENS FOR
THE MICROSCOPE.

Volvos, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, ActinospbEerium,
Vorticella, Stenlor, Hydra, Floscularia, Stcphanoceros, Mcliceria. and many
Other specimens of Pond Life. Price u. per Tube, Post Free. Helix
pomatia, Astacus, Ampbioxus, Rana, Anodon, &c., for Dissection purposes.

THOMAS BOLTON,
25 BALSALL HEATH ROAD, BIRMINGHAM.

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be supplied, either living
or preserved by the best melhods:

—

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy-
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus,
Nereis, Aphrodite, Arenicola, l^anice, Terebella ; Lepas, Balanus,
Gammarus. Licia Mysis, Nebalia, Caicinus; Patella, Buccinum, Eledone,
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinu-,
Salpa (preserved), Scylliuiji, Raia, &c., &c.

For prices and more detailed lists apply to

Biological Laboratory, Plyn THE DIRECTOR.

WATKINS & DONGASTER.
NaturalistB and Manufaoturers of

CABINETS AND APPARATUS
FUR COLLECIORS OF INSECTS, BIRDS' EQQS AND SKINS.

MINERALS, PLANTS, Ac.

BIRD NESTING BOXES of various patterns.

A LARQB STOCK OP INSBCTS, BIKUS' EUaS AND SKINS.

SPECIALITY.—Objects -for Nature Study,
Dra^win^ Classes, &c.

All Books and Publications (New and Second-hand) on Insects,
Birds' Eggs, &c., supplied.

36 STRAND, LONDON, W.C.
(Five Doors from Charing Cross.)

FOLI. OATALOHVK fOST FREE.

XMEX^X:
Now on view, some choice specimens of

DATOLITE
from Pare Bean Cove, Mullion, Cornwall. Probably the last

lot that will be found in this district.

A large number of other choice Cornish
specimens.

38 Gt. James Street, Bedford Row, London, W.C.

' szx<zus> XCA.'V mj^E,
Price 15/-
SoU .Maker.

H. HELM,
66 Hatton Garden,

Loridon.

ACTUAL MAKER
of all kinds of

X-Ray and Vacuum
Tubes, &c.

LIST FREE.

Patented 9
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PRECISION METERS
FOR ACCURATE MEASUREMENT OF

GAS or AIR.

READING BY THE POINTER
from 1 c.c. upwards.

MADE IN 40 RANGES.
Catalogue M.N. on application to:—

SOLE MAKERS,

ALEXANDER WRIGHT & CO., Ltd.,

WESTMINSTER.

SCIENTIFIC INSTRUMENTS
OF ALL DESCRIPTIONS.

A cheap and reliable Instrument specially designed lor

Students' use.

Very strongly constructed so that it may be used by
elementary pupils without being put out of order.

PRICE £2 : 10 : Each Net.

Descriptive Pampftiet on application.

PHILIP HARRIS & CO., LR
BIRMINGHAM

C. Winthrope Somerville's

SULPHUR
IN SPENT OXIDE

TEST.
A reliable and rapid means of

ascertaining the amount of sulphur

in spent oxide.

The result is given in percentage

of sulphur direct.

Complete instructions with each test.

The set complete, £3 3

SOLE MAKERS:

TOWNSON &. MERCER.

34 CAMOMILE ST., LONDON. E.C.

SINKINSON'S APPARATUS
FOR

AUTOMATICALLY
WASHING

PRECIPITATES.
Full Details. :

(Patent No. 11 352.)

"Chtmical SKeies," Jtugasl 2nd. 1912. page 49.

The Apparatus has been designed for the

purpose of Auto'natically Washing Pre-

cipitates. The old laborious method of

Washing Precipitates, requiring as it does

the expenditure of much time and patience,

is entirely superseded by -this Apparatus.

This Apparatus can be seen amongst
our exhibits at the Science Museum,
South Kensington, or may be seen work-
ing at our Showrooms by appointment.

H'rile for Cii ular No. I 46, which shows ihe apparatus

illustrated and priced.

SOLE MAKERS—

A. GALLENKAMP & CO., Ltd.,

19 & 21 Sun Street, London, E.C.

Printed by Richard Clay & Sons, Limiteu, ac Brunswick Street, Stamford Street, S.E., and published by Macmillan ano Co., Limited, at

St, Martin's Street, London, W.C, and Tus Macmii.i.am Co.i £6 Fifth Avenue, New York.—Thursday, February is, ^914.
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BRITISH MUSEUM.
The READING ROOMS will be CLOSED from MONDAY,

MARCH ?, to THURSDAY, MARCH 5, inclusive.

British Museum. F. G. KENYON,
February, 1914. Director and Piincipal Librarian.

UNIVERSITY OF LONDON.
A Course of four Advanced Lectures on "The Theory of Wave-

motion, WrTH SPECIAL REFERENCE TO EARTHQUAKE WaVES," will be
given at the University, Souih Kensington, by Professor Horace Lamb.
F.R.S., at 5 p-m. on Feb. 20, 27, March 6 and 13. Admission free without

ticket.

P. J. HARTOG, Acadennic Registrar.

ROYAL SOCIETY.
SORBY RESEARCH FELLOW.

The Committee, representing the Royal Society and the University of

Sheffield, appointed to administer the Sorby Research Fellowship Fund,
will proceed to the eleciion of a Fellow after Easier. The object of ihe

Fellowship is not to train men for original research, but to obtain advances

in natural knowledge by enabling mm of proved ability to devote them-
selves to research. The appointment wilt be for five years, subject to

regulations, a copy of which may be obtained on application to the Royal
Society. The emoluments of the Fellow will be approximately ^500 per

annum. The Fellow elected will be expected to pmsue his investigations

at the Univeisity of Sheffield unless the nature of the investigation requires

that the work should be done elsewhere ; he will be expected to enter upon
his duties as soon after election as pos-ible.

Applications from candidates for the Fellowship will be received by the

Secretarie-i of the Royal Society, at Burlington House, London, W., up to

April 20. Each application should contain a brief statement of the scien-

tific career of the candidate, including his previous work, and a statement,

as precise as possible, of the nature of the work to which he proposes to

devote him-^elf if elected.

Each candidate is requested to send one reference, but testimonials are

February, 1914.

PRIFYSGOL CYMRU. UNIVERSITY OF WALES.
THREE FELLOWSHIPS, each of the annual value of j^i25, tenable

for two years, are open to Graduates of this University.

Applications must be received before June isJt.igM, by the Registrar,

TInivprsity Registry, Cathays Park, Cardiff, from whom further infor-

Ly be obtained."

LIVERPOOL EDUCATION COMMITTEE.
CENTRAL MUNICIPAL TECHNICAL SCHOOL.

The Education Committee are prepared to receive applications for the

post of PRINCIPAL of the CENTRAL MUNICIPAL TECHNICAL
SCHOOL.
The person appointed will be required to devote the whole of his time to

the service of the Education Committee.
The commencing salary has been fixed at the rate of ;£500 per annum.
The appointment is subject to the conditions of superannuation set out in

part VII of the Liverpool Corporation Act, 1913. and to the production

of an approved medical certificate, as required Dy the Standing Orders of

the City Council.
Particulais of the duties to be performed may be had on application to

Ihe Town Clerk, Municipal Offices, Dale Street, Liverpool.

Applications, accompanied by 50 printed copies of not more than six

recent testimonials, must be sent to the Town Clerk, endorsed "Principal

of Central Technical School," on or before February 27th, 1Q14.

The canvassing of members of the Technical Education Sub-Committee,

the Education Committee, or the City Council, will be regarded as dis-

qualifying the candidate.

January, I9r4.

(Signed) EDWARD R. PICKMERE,
Town Clerk and Clerk to the

Local Education Authority.

Applications are invited for the vacant post
of Physiological Chemist at the Imperial Bacteriological (Veterinary)

Laboratory, Muktes.lr, India. Candidates, whose age should be not

under 23 and not over 30 years, are required, in addition to possessing

good scientific training, to have proved capacity for original research

work. The salary is Rs. 800 a month (equal at the present rate of

exchange to ^£640 a year), rising by annual increments of Rs. 40 to

Rs. r2oo a month (i960 a year). Further particulars and forms of

application can be obtained Irom the Revt
Office, Whitehall, London, S.W. Applicati

by March 14. _^_^^^^^^^_^^^.^^^^_.
THE UNIVERSITY OF SHEFFIELD.

APPOINTMENT OF JUNIOR LECTURER AND
DEMONSTRATOR IN PHYSICS.

The Council will shortly proceed to the appointment of a JUNIOR
LECTURER and DEMONS IRATOR in PHYSICS. Salary {.xyi per

Applications must reach the undersigned, from whom further particulars

may be obtained, by March 10, i

W. M. GIBBONS. Registrar.

EXPERIENCED NATURALIST & TAXIDERMIST, visits

public and private collections for repairing, cleaning, and rearranging.

Lessons in taxidermy, modelling, and casting. Highe '

Terms and vacant dates apply Box No. 19, c/o Nature.
eferences.

UNIVERSITY OF LONDON.
The Senate invite applications for the. UNIVERSITY CHAIR OF

PHYSirs tenable at the ROYAL HOLLOWAY COLLEGE. The
salary will he j£6oo a year in the case of a man, or ;{^500 a year, with board
and furnished residence during College terms, in the case of a woman.

Applications (twelve copies), togetber with copies of not more than three
testimonials and the names of not more Ihan three references, must be
received not later than by first post on Monday, March 9, 1914, by the

Academic REr.isTRAR, University of London, South Kensington, S.W.,
from whom further particulars may be obtained.

HENRY A. MIERS, Principal.

IMPERIAL COLLEGE OF SCIENCE
AND TECHNOLOGY,

S. KENSINGTON.
WANTED, LABORATORY ATTENDANT IN PLANT PHYSI-

OLOGY ; must have had experience in chemical laboratory. Wages {.Ti,
rising to £,\o-. Apply to the Secretary not later than February 28,

stating age and exi;erience.

THE QUEEN S UNIVERSITY OF
BELFAST.

Applications are invited for the Demonstratorship in Botany. Salary

fjr the post e requested to send in a statement of thei
not later than February 27, to

—

J. M. FINNEGAN, Secretary.

WOOLWICH POLYTECHNIC.
WANTED, DEMONSTRATOR IN PHYSICS DEPARTMENT.

Salary £\to psr annum, rising to ^150. Further particulars and form of
anplicaiion can be obtained from the Principal, The Polytechnic,
Woolwich.

A. J. NAYLOR,
Clerk to the Governors.

HEAD SCIENCE MASTER WANTED
after Easter for important College. A really first rate man holding a
good degree, and who has had successful experience, necessary. Salary
^180, with excellent board and residence. Address Griffiths,
Powell. Smith & Fawcett, Tutorial Agents (Esid. 1833), 34 Bed-
ford Street. Strand, London.

WANDSWORTH TECHNICAL
INSTITUTE.

CHEMICAL LABORATORY ASSISTANT required; commencing
salary 20J. to 25J. per week, according to experience ; extra pay for

evening work. Forms and particulars from the Registrar, Technical
Institute, Wandsworth, S.W.

Lady Assistant required by Scientist in
Londin to assist in laboratory and keep scientific records. Must be well

educated and willing to learn Chemistry, Botany, &c. Good opening
for one studying for science decree. Apply, stating experience and
salary required, to Box i2, c/o Nature Office.

RESEARCH CHEMIST. Required in a
Chemical Research Laboratory in London, a chemist of thorough
academic training, who has already had experience in conducting
organic chemical research. Address, stating age, qualifications and
salary expected, to Box 179, c/o Nature Office.

The late PROFESSOR HUGH MARSHALL'S Executry.

AN INVERTED GONIOMETER
(reading by Verniers) made by Troughton sS: Simms, Charlton,

Kent, as supplied to Professor Miers ; unused. Offers lo H.
Brougham Paterson & Co., W.S., 13 York Place, Edinburgh.

BOOKS

!

Books on Scientific, Technical.
Educational, Medical, all other

subjects, and for all Exains.
SECOND-HAND AT HALF PRICES I New, at 25^, Discount.

Catalogues Frkk. State Wants. Books sent on approval.

BOOKS BOUGHT : Best Prices Given.

W. & C. FOYLE, 121-123 Charing Cross Road, London.

GAS FROM HEAVY OIL,
MINERAL, ANIMAL OR VEGETABLE,

FOR LIGHT, HEAT AND POWER.
MANSFIELD & SONS, Ltd.,

11 Hamilton Square, Birkenhead.
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THE PRACTICAL METALLURGY OF STEEL.
Liquid Steel, its Manufacture and Cost. By David

Carnegie, assisted by Sidney G. Gladwin. Pp.

XXV+520 + X plates. (London: Longmans,
(ireen and Co., 1913.) Price 25X. net.

THE outstanding features of this valuable

book arc its most useful tables of the costs,

both of plants and working expenses, which, as

the authors point out, are approximate, being
subject to the market fluctuations of material and
labour. The first fifty pages of the book deal

with the various materials used in steel manufac-
ture, opening with a disconcerting table of the

world's output of steel ingots. In 1910 the United
States of America made about 26,000,000 tons,

Germany 14,000,000, and the L'nited Kingdom
only 6,000,000 tons. The authors point out that

Germany became easily the second steel-producing

country of the world owing to the introduction

of the basic process, a method worked out by
British metallurgists. The authors, however, do
not sufficiently emphasise the fact that Great
Britain now holds her position in the steel world
on the quality, and not upon the quantity, of her

output. The materials dealt with by the authors
in their opening section also include fuels, refrac-

tory materials, fluxes, and ferro-alloys.

Part i. of the book deals with the crucible

process, and the authors very truly point out that

for quality (in spite of various new and valuable

methods of steel-making introduced from time to

time) steel made by Huntsman's process has
remained supreme so far as quality is concerned
for more than 170 years. In a paragraph on p. 51
the authors state that for the killing of steel ingots

by means of metallic aluminium "Mitis brought
out his method." The reviewer suggests to the
authors that the use of aluminium (originally em-
ployed for making very mild " mitis " steel cast-

ings) was discovered by Nordenfeldt and Oestberg
in Sweden about 1885. Its use for killing crucible

steel ingots was first elaborated in a research
forming the subject of the presidential address
inaugurating the formation of the Sheffield Metal-
lurgical Society in 1891. The authors deal with
the slight but important chemical changes taking
place in the crucible process in a lucid and accu-

rate manner, though the sulphur increase from
0'05 to 0*09 per cent., noted on p. 53, suggests
the use of a coke very high (say 2 per cent.) in

sulphur.

Part ii. deals with the Bessemer process, and
here the authors do not appear to have fully
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realised the differences between the English
Bessemer process and the Swedish Bessemer pro-
cess, nor to have grasped the vital feature of
Mushet's patent which made English Bessemer
steel a marketable product. The essence of
Mushet's contribution was to remove the dissolved
FeO, which rendered Bessemer's blown metal
hopelessly red-short, by the following reaction :

—

FeO +
Soluble

Mn MnO + Fe.

Hence the insoluble MnO passed into the slag,

and the de-oxidised steel forged readily. In

Sweden, instead of adding metallic manganese at

the end of the blow it is present to the extent of,

say, 3 per cent, in the pig iron, and hence the

formation and solution of FeO during the blow is

prevented. With the above exceptions the acid

and basic Bessemer methods and surface-blown

modifications, such as those of Robert and of

Tropenas and of Stock, are well described.

.\ valuable chapter on blowing engines is

included.

Pages 253 to 257 deal with the "physics" of

Bessemer steel castings, an unfortunate term from
a scientific point of view, since it has reference to

the amounts of ferro-silicon, ferro-manganese,

aluminium, &c., necessary for the production

of sound steel castings. The term "addi-

tions " might well be substituted for that of

"physics."

Part iii. deals with the opven-hearth process, and
gives a very valuable series of illustrations of the

various types of furnaces employed. An equally

admirable section deals with the various designs of

gas producers. The consideration of the open-
hearth process is concluded by a most useful set

of examples of the charges, analyses, and uses of

open-hearth steel, and a brief consideration of

duplex methods.

Part iv. is devoted to electric steel-making by
both the arc, induction, and combined methods,
but it does not make a very clear differentiation

between results which are obviously theoretical

or estimated and those obtained in actual

practice.

Part v., and last, is devoted entirely to costs,

and will without doubt be of great use to works
managers.

This book is written with a knowledge obvi-

ously the result of experience, and great care has
been exercised in selecting information likely to

be of practical importance. It may be unhesi-

tatingly recommended as a work of standard
rank.

J- O. Arnold.

c c
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POPULAR AND SPECIAL PHYSICS.
(i) Wireless Telegraphy and Telephony without

Wires. By C. R. Gibson. Pp. 156. (London :

Seeley, Service and Co., Ltd., 1914.) Price 25.

net.

(2) A Text-book of Physics. By Dr. R. S.

Willows. Pp. viii+471. (London: Edward
Arnold, n.d.) Price 75. 6d. net.

(3) Medidnische Physik. By Prof. Otto Fischer.

Pp. XX + 1 120. (Leipzig-: S. Hirzel, 1913.)
Price 36 marks.

(4) Principles of Thermodynamics. By Prof.

G. A. Goodenough. Second edition, revised.

Pp. xiv + 327. (London: Constable and Co.,
Ltd., 1913.) Price 14s. net.

(i) TV /r R. GIBSON'S book is a brightly written

IVJ. account of the development of wireless

telegraphy, with just sufficient broadly popular
explanations to give the ordinary reader the

impression that he is understanding the nature of

electricity and of electric waves. The historical

sketch in chap. iv. , in which the early suggestions
and experiments of Steinheil, Morse (1844),
Lindsay (1854), Trowbridge, and Preece (1882)
find their due place, is very eood reading, and
the account of Lodge's syntonic jars and the im-
provements effected by Jackson, Righi, and Popoff
brings out many points on which the ordinary

man's memory has become somewhat hazy.

Then comes Marconi's "antenna" and earthed
apparatus, which increased the effectiveness of

radiotelegraphy a hundredfold, and led to its most
striking triumphs. From that time forward
"wireless" and "Marconi" become almost syn-
onymous among English speakers, but the

German combination of the Braun-Siemens and
Slaby-Arcs systems now known as the "Tele-
funken " system is allowed some space, and the

American systems of de Forest and Fessenden,
as also the Danish Poulsen system, are briefly

described. A chapter on " telephoning without
wires," a chronological table, and a short glossary

of terms conclude a pleasing and eminently read-

able volume.

(2) Dr. Willows's "Text-book of Physics"
treats the elementary phenomena rather more fully

than do other works of a similar kind. One
would suppose it to be intended mainly for self-

tuition, to judge by the numerous examples (with

answers) and the rather detailed style. The
ground covered is the same as that already sur-

veyed in countless physical works, and there is not

much that is new, either in subject-matter or

method of treatment, though one is pleased to see

Callendar and Barnes's "J" apparatus, the hot-

wire ammeter, and the moving-coil galvanometer
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duly explained. The illustrations are good,

except Fig. 134 (erecting prism), which is in-

correctly drawn. There afe some minor short-

comings, such as the quite incredible explanation

of osmotic pressure on p. 15, but on the whole it

is a thoroughly useful and creditable work, which

will no doubt be widely appreciated.

(3) A special work on " Medical Physics " is

necessarily of a somewhat limited scope, but eclec-

ticism has been carried almost to an extreme in

Prof. Otto Fischer's substantial volume. It re-

solves itself into a collection of treatises on three

or four chosen subjects. The first and most volu-

minous of these is the work on the kinematics

and kinetics of linkages, with special reference

to joints. It gives graphic methods for the kine-

matic analysis of the empirically determined

motion of a point, and methods of compound-
ing translational and rotational velocities,

demonstrates the equivalence of the most general

finite displacement of a body in space with a screw

motion, and reduces the kinetics of manifold link-

ages to the kinetics of single, rigid bodies. Many
examples are given, and the mathematical treat-

ment is reduced to its simplest terms. One cannot

help wishing that this portion of the book had

been published separately, as it is self-contained,

and the whole work, weighing more than 4 lb.,

makes an unwieldy handbook. The remainder of

the volume gives certain chapters of acoustics

and optics. The former comprise stationary and

progressive waves, sound analysis, the physics of

the ear, and the voice mechanism. The optical

portion is a treatise on geometrical optics, the

microscope, and the polarimeter. Only twelve

pages are devoted to the human eye. If it were

not for the many numerical problems and examples

which form the most valuable feature of this

work, one would scarcely see much prospect of

it successfully competing with its many rivals.

In a work on medical physics, one would have

expected something on the motion of liquids in

elastic and capillary tubes, on osmose and dialysis,

on thermometry and hygrometry, on spectroscopy,

on string galvanometers, nerve currents, and

cardiograms. All this is conspicuous by its

absence. It is a pity to see the utility of this

otherwise admirable work curtailed by such faults

of publication and presentation.

(4) Prof. Goodenough's "Thermodynamics"
aims primarily at laying an adequate foundation

for the advanced study of heat engines. The
treatment of the fundamental laws is that of

Bryan, which identifies the "second law" with

the law of degradation of energy, and defines

entropy in terms of unavailable energy. Chapters
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X. and xi. give an account of the recent experi-

ments on saturated and superheated vapours made
in the Munich laboratory, and by Marks and

Davis, and new equations for the specific heat,

entropy, cnerg-y, and heat content of superheated

steam are deduced and published for the first time.

Throttling and " wire-drawing " are treated very

fully, and a concise discussion of the various types

of steam turbines and refrigerating apparatus

using vapour media brings this useful and emin-

ently practical volume to a close.

THREE BOOKS ON ENTOMOLOGY.
(i) The Entomologist's Log-Book, and Dictionary

of the Life Histories and Food Plants of the

British Macro-Lcpidopfcra. By A. G. Scorer.

Pp. vii + 374. (London: George Routledge and

Sons, Ltd., 1913.) Price ys. 6d. net.

(2) The Fauna of Briiisli India, including

Ceylon and Burma. Edited by Dr. A. E.

Shipley, assisted by Guy A. K. Marshall.

Diptera nematocera (excluding Chironomidae

and Culicida). By E. Brunetti. Pp. xxix4-

581 +xii plates. (London : Taylor and Francis;

Calcutta: Thacker, Spink and Co., 1912.)

Price 20s.

(3) Handbuch der Entomologie. Herausgegeben
von Prof. Chr. Schroder. Lieferung 1-3.

Pp. iv + 480. (Jena: Gustav Fischer, 1912-13.)

Price 15 marks.

(^) " ''

I
""Hl^ Entomologist's Log-Book," com-

X piled by Mr. Scorer, should be ex-

tremely useful to all those who for any reason

are interested in the natural history of our British

butterflies and larger moths. Not only the

ordinary collector, but also the worker in bionomic

problems and the economic entomologist will find

here information of value in easily accessible form.

The arrangement of the book is alphabetical, the

names of both insects and plants occurring in

their proper order, so that reference to any item

that may be wanted can be found at once. Under
the name of each plant is given a full list of the

Macrolepidoptera that feed upon it ; while as to

the insects themselves, it would be difficult to

adduce any well-authenticated fact of their life-

history which is not duly recorded in the appro-

priate place. We have tested the data in several

particulars, and have found them accurate and

trustworthy as representing existing knowledge.

There are still gaps in our information as to life-

histories; many of these, it is to be hoped, will

be filled up by the help of Mr. Scorer's book, the

usefulness of which is enhanced by interleaving

with blank pages.

(2) The names of the editors and author of the
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recently published volume of the " Fauna of British

India," dealing with the Diptera nematocera, are

a sufficient guarantee that the work is worthy
of the admirable series to which it belongs. The
study of the two-winged flies, besides its intrinsic

scientific interest, derives great importance from

the influence exercised by members of the order

upon agriculture and forestry, and their intimate

connection with various forms of disease. Mr.

Brunetti 's work bears the impress of much minute

and careful investigation ; and the sections de-

voted to the external anatomy, the life-history of

the early stages, and the classification of the

Diptera are as valuable in their way as the more
distinctively systematic portion. The plates of

wing-venation and other details are well executed

and clear.

(3) The first three parts of the elaborate
" Handbuch der Entomologie," issued under the

editorship of Prof. Schroder, contain chapters by

Prof. Deegener, of Berlin, on the integuments and

cutaneous organs, on the nervous system and

organs of sense, the alimentary tract with its ap-

pendages, the organs of respiration and circula-

tion, the body-cavity, the musculature and endo-

skeleton of insects. Dr. Prochnow adds a section

on stridulating and other sound-producing organs.

The portion at present published, which runs to

nearly 500 pages, is less than a quarter of the

work as it will ultimately appear. It will be seen,

therefore, that the treatise has been planned on

an extensive scale. The parts now before us

constitute the fullest connected account as yet

available of the departments of insect morphology

with which they deal. The execution of the work

is for the most part good, and the figures reach

a high standard of merit. The bibliography,

though in places not quite complete, has evidently

been compiled with great care.

In a general work of this kind, however excel-

lent, it usually happens that the student of special

points finds something to criticise. There is no

exception here; the section devoted to scent-

glands contains several statements that are open

to question, and a figure is borrowed from lllig

which purports to represent a plume-scale from

Pie.ris napi, but gives a very erroneous idea of

that structure. Freiling, from whom several

figures are taken, though cited in the text, appears

to have no place in the bibliography. But slips

of this kind are rare. It is worth noting that the

remarkable conclusions on pupal assimilation

announced by the Grafin von Linden (see Nature,

vol. xc, 191 3, p. 379) are considered by Prof.

Deegener to be unwarranted by the existing

evidence.

F. A. D.
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OUR BOOKSHELF.
Die radioaktive Stralilung uls Gegensland

ivahrscheinlichkeitstheoretischcr Utitersiich-

ungen. By Prof. L. v. Bortkievvicz. Pp. 84.

(Berlin : Julius Springer, 1913.) Price 4 marks.

This mathematical work is a critical applica-

tion of the theory of chance to the breaking down
of radio-active atoms. Its discussion is mainly
based on the experiments of Rutherford and
Geiger. Scintillations were produced on a screen

by polonium, and were counted over a succession

of equal short intervals of time, and the intervals

were classified by the number of them which
showed either no scintillation or one or two
or more. The experimenters found that their

numbers agreed well with those predicted by
the theory of pure chance, but they gave no
criterion as to the closeness of agreement to

be expected. The calculation of the " mean
errors " is a simple matter, but in the com-
parison of such a series of numbers it is only likely

that in a few of the cases the mean error should

be considerably exceeded. Prof. Bortkiewicz

therefore provides a single test for the whole ex-

periment. He works out twelve cases, and con-

cludes that the results are, on the whole, slightly

closer to their most probable values than is pre-

dicted by theory. He suggests an experimental
cause for this small discrepancy. He also

discusses one of the experiments of Marsden and
Barratt, who made their analysis by classifying

the lengths of time between each two successive

scintillations, and he concludes that the distribu-

tion is normal. In this case his test is not perfectly

satisfactory, as it involves the use of quadrature

and interpolation formulw, processes which would
seem to be very unsuitable for problems of chance.

In both types of experiment distributions can be

contrived which pass his tests, and yet are in

reality very improbable, but no doubt there are

great mathematical difficulties in the way of deriv-

ing the true probability test. From his work we
may conclude that the search for regularity, other

than the regularity of chance, in the disintegration

of radio-active atoms is not a hopeful quest.

C. G. D.

A Pocket-Book for Miners and MetaUurgisis

:

Comprising Rules, Formula\ Tables and Notes

for use in Field and Office Work. Compiled by

F. D. Power. Third edition, corrected. Pp.

xiv + 371. (London: Crosby Lockwood and

Son, 1914.) Price 6s. net.

Mining engineers are nowadays called upon for

knowledge and powers in so many directions that

to anticipate moderate success and escape serious

blame, they must exhibit qualities for which Gilbert

and Sullivan's heavy dragoon could not hope. To
be ready to act at short notice as an explorer, a

geologist, a civil and mechanical engineer, a

chemist, a metallurgist, a doctor, and a lawyer,

a man needs some little book in his pocket which

he cari consult as each new problem comes into

view. Such a book Mr. Danvers Power set him-

self to construct many years ago, and the third
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edition, now issued, is not less successful than
its forerunners. There is no trace of the amateur
about the little volume. " It is the work of a

professional man who has set down the things he
wanted to know himself. Like all pocket encyclo-

paedias, it does not contain everything that could
be wished for. There might have been included

something about furnaces, refractory substances,

and melting points, a few tips on mine-surveying
problems, a little more about the strength of
materials, and perhaps some information on first

aid. But although there may be a few omissions,

so much is included that the book deserves a trial

by every prudent miner or metallurgist.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
cu\i he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken oj anonymous communications.]

The Constitution of the Interior of the Earth as
Revealed by Earthquakes.

On p. 45 of Dr. G. W. Walker's recently published
book, " Modern Seismology," I find the followin;;'

sentence :

—
" It has sometimes been asserted that S

never reaches beyond a certain distance, and to ex-
plain this an impenetrable core of the earth has been
assumed. We see that no such hypothesis is at all

necessary to explain the observations." The roferenn-
here seems to be to a paper, by myself, ''The Con-
stitution of the Interior of the Earth as Revealed by
Earthquakes," which was published in the Quarterly
Journal of the Geological Society (vol. Ixii., 1906), or,

more probably, to the references to this
,
paper con-

tained in Prof. Wiechert's paper, " Ueber Erdbeben-
wellen," published in the Nachrichten d. K. Gesell-

schaft d. Wissenscliaften (Gottingen, 1907), and as the
summary dismissal of the subject indicates an imper-
fect appreciation of the problem, which is one of the

important problems of the immediate future of seismo-
lof^ical research, I trust you will afford me space to

state the position.

In my paper, referred to above, I pointed out that

the twofold character of the preliminary tremors,

representing the arrival of two distinct forms of

wave motion, can be traced continuously up to a
distance of about 110° or 1200 km. from the origin,

and that a comparison of the times of arrival of the

waves at different distances shows a progressive and
gradual increase of interval with distance, and affords

no indication of any great change in the character of

the material traversed by the wave patTis. Beyond
12,000 km., however, the second phase can no longer

be recognised with certainty, and has cither entirely

disappeared or is represented very feebly and- with a

considerable delay, as compared with the time of

arrival which would be anticipated from the records of

observations at lesser distances from the origin. From
this I concluded that the wave paths to these more
distant stations must have entered a central core of

matter differing' markedly in constitution from the

outer portion of the earth, in that it was either quite

incapable of transmitting the second-phase waves, or

only transmitted them' with a considerable diminution

of energy and of rate of transmission.

Prof. Wiechert explains the facts in a different

manner. From the laws of reflection, and assuming
a tolerably homogeneous earth, he deduces the con-
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elusion that waves incident on the earth's surface

would suffer reflection accompanied by splitting up

of the simple condensational or distortional waves
into two sets, one of each kind, so that, at distant

stations, the arrival of the direct waves would be

complicated by the arrival of reflected waves, which
had travelled one part of their course as condensa-

tional, and the other as distortional, waves. The
critical point at which confusion from this cause would
arise is at about 120° distant from the origin, and the

disappearance of the second phase, as a recognisable

feature in seismograms at greater distances, is attri-

buted to this cause; the records, which I had accepted

as possibly indicating a diminished and retarded

appearance of this phase, being interpreted as the

arrival of the reflected distortional waves.

With regard to this explanation, I may say that

the reality of the reflected vi'aves, though accepted by
many seismologists, and practically universally by the

Germans and the whole school dominated by the

influence of their work, still seems to me far from
being established. The theory is based on the

assumption of a globe of uniform constitution bounded
by a reflecting surface, but this does not exist in

nature, for the outer crust of the earth is composed
of material which was long ago shown, I believe

first by Prof. Rudzki in i8gc), to be composed of

material which cannot transmit simple condensa-
tional and distortional waves, but transforms them
into more complex forms of wave motion. Nor have
we reason to suppose that the lower surface, of this

outer crust presents a definite surface of contact be-

tween two media of different character, from which
reflection could take place ; rather it is to be expected

that the transition is gradual and that the simple
forms of wave motion, which can be propagated
through the central portion of the earth, would be

gradually converted into more complex forms, and
become extinguished, in the surface layers. On the

observational side, too, the case is not conclusive, for

though the presence of reflected waves in the record

has been claimed, more particularly in the case of

earthquakes originating in the Malay -Archipelago

and beyond, their presence does not seem to be con-
stant, nor by any means so conclusively established

as the reality and distinctness of the first- and second-
phase waves.

Accepting, however, the reality of reflected waves
and the interpretation, offered by Prof. Wiechert, of

the records accepted by me, with considerable hesita-

tion, as possibly representing the arrival of the second-
phase waves, it does not afford a sufficient explana-
tion of the absence of the record of the arrival of

the second-phase waves, travelling along the direct

course from the origin, in seismograms from stations

at and beyond 12,000 km. from the origin. This
phase is well represented, and usually conspicuous,
especially in the records of horizontal pendula with a

moderate rate of travel of the recording surface, and
up to the limiting distance, at which it disappears,
forms a feature in the seismogram which should be
recognisable even if superimposed on the record of

reflected waves ; for. apart from the hypothesis of a
central core of material less capable of transmitting
these waves, there is no reason for anticipating a
diminution in the amplitude of the record at greater
distances, but rather the reverse.

The length of wave path of the waves emerging
at the antipodes of the origin is certainly greater,

about 12,750 km., as against about 9500 km. for waves
emerging at 10,000 km. from the origin, but, on the

other hand, two wave paths starting directly downwards
with a divergence of 1° will issue on the surface at

a distance of about 222 km. apart, and two wave

NO. 2312, VOL. 92]

paths starting at an inclination of about 70° to 74°
downwards from the horizontal and a divergence of
1° will reach the surface at some 10,000 to 12,000 km.
from the origin, and at a distance of about 500 km.
apart. Setting these two against each other, we
have, on one side, the increased energy due to a more
than twofold concentration of wave paths, and, on
the other, the greater absorption due to about 30 per
cent, greater length of wave path, the former of

which should more than counterbalance the latter, so
that the record of the direct waves ought to be more
conspicuous at greater distances than between 10,000
and 12,000 km., up to which it is easily recognisable.
I have examined most of the records obtained at

greater distances previous to igo6, and some of later

date, but have failed to discover the second phase,

and it seems reasonable to suppose that this may be
explained by the wave paths to these greater distances

having encountered a different form of matter which is

less capable of transmitting the second-phase waves
from that traversed by the waye paths which do not

descend so deeply into the interior of the earth.

Though this letter has run to a considerable length,

I hope you will allow me space to refer to another
passage in Dr. Walker's book, on p. x. of the intro-

duction, where he refers to a paper by me (published

in Ph\l Trans., igoo) as the first application of the

well-known theory of longitudinal and transversal

waves to Milne seismograms. Had Dr. Walker veri-

fied his reference he would have found that the paper

has nothing to do with Milne seismograms, and that

it was the first published demonstration of the three-

fold character of the wave motion recorded at a

distance from the origin, and incidentally an explana-

tion of the failure of earlier attempts to interpret the

records in terms of the two forms only, of longitudinal

and transversal waves. R. D. Oldham.

The Evidence for Spontaneous Generation.

In reference to the letter of Profs. Farmer and
Blackman in Nature of February 12, it seems needful

to state that only two of my tubes were opened in

their presence. One of them showed, as I had
predicted, bodies very closely resembling Torulae, in

large numbers. They were not, however, typical Torulae,

such as are represented in Figs, i, 3, and 5, of my
communication published in Nature of January 22,

and I am prepared to admit some doubt as to their

nature. The other tube showed, as others of the same
series had done, peculiar spores, which when shown
together with their mycelium (as in Fig. 2) to an
eminent fungologist, were said by him to belong to

a mould allied to the genus Oospora. He had no
doubt as to its nature ; and I am certain that these

moulds must have grown within the tubes after their

sterilisation, in one case to the extent of producing,

after sixteen months, two tufts plainly visible to the

naked eye.

I am glad to learn that one of the colleagues of

Profs. Farmer and Blackman is repeating my experi-

ments, and trust he will, after a time, be able to solve

their doubts. H. Charlton Bastian.

The .\thenaeum, February 13.

The Wearing of Birds' Plumage—A Woman's Protest.

It is very gratifying to find how earnestly the best

papers are now taking up the cause of the various

beautiful birds hitherto so cruelly and callously

slaughtered for the sake of their plumage. The
dealers in feathers seem to think that because they

have embarked in that particular trade it must never
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be abolished, no matter if the most exquisite birds
become extinct.

It is known that many trades have suffered
severely from the advent of the motor-car.
Whip-makers have scarcely anything to do. Harness-
makers have also suffered, yet these trades could
scarcely demand that motors should not be used
because such might suffer thereby. And as the world
becomes more thoughtful and humane, surely if birds
are to be safe the plumassiers must go to "the wall,
and no great harm. There are other callings in
which they must by degrees embark.

It is very strange that men do not more definitely
show how very much they dislike seeing ospreys and
humming-birds in women's hair or headgear. Men
who are most feeling and know all about it, and
keenlv detest the cruelty that these ornaments involve,
will sit by women at dinners and operas and not
show in the slightest degree what they feel about
these barbarous ornaments. After all, women onlv
adorn themselves to please men, and if these hail
the courage to show how intensely thev disliked, and
were distressed, by these things, thev would decidedlv
not be worn. To their intimates ' thev could sav,
"How much more charming vou would look with
anything on your head or hat than that."
Of course, there is no denying the fact that woman

is the sinner, and it seems very sad and shocking
that all the trouble and misery brought upon birds
with beautiful plumage is owing to the ignorance
or cruelty of woman

—

chcrchez la fcmme. Yes, alas!
woman—and woman alone— is the sinner. She will
not listen to the voice of her sisters who do know,
and who so gladly would, and could, put her in the
right way of looking at the matter. .\s she adorns
herself chiefly to please men, well, let them educate
her, with scorn and strong words if her vanity or
stupidity leave her cold to information kindlv given.
There is no supply without demand. This holds

good of every commodity; and let the demand once
cease, and all the endeavours of the kind-hearted
lovers of the beautiful to preserve birds now so ruth-
Iessly_ destroyed for no purpose but the adornment
of vain and stupid women will be needless.
There is such an abundance of lovelv ornaments

to be had. Natural or artificial flowers, exquisite
ribbons, laces, &c., and if there must be feathers,
then take some which require no cruelty to procure,
and which the deft fingers of most clever workers
can dye and trim into things of weird beauty, almost
as pretty as the real thing, for glint and twist can
be added to ducks' and fowls' feathers enough to
satisfy a savage. These would not only save the
birds, but their feathers, being no longer required,
would come into ever-increasing demand, and give
work to thousands of women who are always com-
plaining that there is nothing much left for them
to do. This makes so many of them force themselves
into positions which males could occupy. Every
woman who takes a position a man could fill prevents
one man marrying. This is an aspect of the case
seldom considered by women, and would be well for
them to ponder on. One is glad of any argument to
induce women to think and to act in such a wav thai
the horrible cruelties associated with their feathered
heads may in time be a thing of the past. There is

n-) doubt if thev knezv the shocking cruelties per-
petrated to obtain such an unsuitable adornment to
any kind-hearted woman's head, they would certainly
not wish the rca} ospreys and humming-birds'
feathers to be procured for them.
Of course, imitation feathers would be cheap—to

some women an unpardonable fault. Well, when the
adornment must be expensive, there are jewels and
laces. O. L.
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Specific Heats and the Periodic Law—An Analogy from
Sound.

I AM much interested in Or. H. Lewkowitsch's
letter on specific heats and the periodic law, which
appeared in Nature of February 12. His suggestion,
based on Guldberg and Wage's "mass law," of a re-
conciliation between Sir James Dewar's recent low-
temperature experiments and Dulong and Petit's
earlier experiments on specific heats, seems to me
most valuable.

I am well aware that analogies are apt to be
dangerous, especially when pushed very far. Never-
theless, I am proposing to put forward the analogy
from acoustics which may interest some of your
readers.

The experiments on which my analogy depends are
performed on an ordinary pianoforte, and as they may
be repeated by anyone, I will state the directions
thus :—Very gently strike a high note (say C in alt)

with " loud " pedal down and the finger soon removed ;

change to soft pedal and notice how long the note is

audible as you sit at the piano. Repeat in all par-
ticulars with a lower note (say C, two or three octaves
below). It will be found that the lower note persists
very much longer than does the higher note. Next
repeat everything in the same way, but strike power-
fully instead of gentlv. Notice the time during which
each loud note remains loud (or audible to a friend
in the next room). It will be found that there is

very little difference in the duration of the two loud
notes.

I think the analogy to be deduced is fairly obvious,
but I will state it nevertheless.
Very soft notes arise from wires when vibrating

with small amplitudes ; these wires correspond to
atoms at very low temperatures, for atoms under such
conditions vibrate also with small amplitudes.
On the piano a definite amount of damping (pro-

duced by pedal action) curtails the amplitudes of the
compared vibrating wires in a ratio which approxi-
mately is inversely proportional to their respective
masses

—

i.e. equal damping (equal resistance to
motion) has the smaller effect on the more massive
wire. The results of Sir James Dewar's experiments
at low temperatures are echoed pianissimo by these
vibrating wires.

Louder notes correspond to higher temperatures

;

the amplitudes both of wires and of atoms are wider.
In these circumstances of higher excitement, it is

found on the piano that about the same amount of
energy is wanted to reduce equally the loudness of
light and heavy wires, while in the calorimeter it was
shown by Dulong and Petit that about the same *

amount of energy is degraded in reducing equally the
temperatures of light and heavy atoms.

Reginald G. Dlrrant.
The College, Marlborough, Wilts.

X-Rays and Metallic Crystals.

Ix Nature (.August 14, 1913), and later -in the
Philosophical Magazine (October, 1913), Keene gave
an account of some interesting experiments on the
transmission of X-rays through rolled metal sheets.
In connection with his investigation it mav be of
interest to record some results we have obtained in
recent work on metallic crystals.
Some preliminary experiments were carried out with

annealed specimen's. A lump of copper, for instance,
was cut in two, and one of the pieces heated up to a
high temperature and then allowed to cool gradually,
whilst the other piece was left untreated. Beams of J
X-rays were allowed to fall at almost grazing inci- I
dence on the two newly cut surfaces, and the reflected '
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beam was examined on a photographic plate. It was
found that the untreated specimen gave no definite

reflection. In the case of the annealed specimen, how-
ever, spots were observed on the plate indicating that

there were now present in the metal, crystals big
enough to reflect quite an appreciable portion of the
beam in definite directions. The same results were
observed whether the surfaces were highly polished
or badly tarnished.

On passing beams of X-rays through various metallic

crystals, e.g. antimony, zinc, aluminium alloy (50 per
cent. A! and 50 per cent. Cu), Laue spots were
observed on the photographic plates. The spots

obtained on transmission through an antimony crystal

are shown in the adjoining photograph. Owing,
however, to the difficulty of procuring individual

crystals of the metals, symmetrical Laue patterns

have not yet been obtained. The experiments, how-
ever, show that this method of investigating metallic
crystals may prove very helpful to the metallurgist.

E. A. Owen.
G. G. Blake.

Teddington, February q.

The Magneton and Planck's Constant.

The relation between the magneton and Planck's
constant is even more intimate than Dr. Allen's re-

marks (Nature February 5), and his numerical illus-

tration would suggest.
Using the notation employed by Dr. Allen, an

electron (charge e, mass m) moving in a circular orbit

(radius a) with angular velocity w would have angular
momentum wia^w, and magnetic moment Jea^w. On
Dr. Bohr's hypothesis the angular momentum is

related to Planck's constant h by the relation
ma'w — hlzTs, and the magnetic moment becomes e/m
7!/4!r, as Dr. Allen indicates.

The value of the magnetic moment per atom gram
, 1. -a

is « -r, where n is the number of such electronsm 47r k
per atom, and R and fe the constants of the gas
theory, so that R/fe is the ratio of the atom gram to

the atom.

T.-iking ^ ^1772 10"

///

^ =l"437 (from radiation measurements)

R=8-3i6,„",

A\e have the magnetic moment per atom gram
= 11 5617-1. But the magnetic moment per atom
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gram, as given by Weiss (" Iddes Modernes sur la

Constitution de la Matifere," p. 334), is 1123-5, so that
the number of such electrons in five atoms is equal
to the number of magnetons per atom, as defined by
Weiss, with the accuracy of Weiss 's measurements
and that of the constants above.

If instead of Bohr's hypothesis, the alternate one,
that the angular momentum is equal to /:/n-, be em-
ployed, the five is replaced by ten. This seems to

indicate that, in the magnetic materials, there is a
unit of five (or ten) atoms, which has a constant
number of magnetons.
The above results were stated by the writer in the

discussion on radiation at the British Association,

I Birmingham, 1913. S. D. Chalmers.
The Northampton Institute, Clerkenwell, B.C.,

February 7.

Zonal Structure in Colloids.

If Mr. George Abbott (N.-wure, January 29, p. 007)
will refer to the paper by Prof. J. W. Gregory and
myself on eozoonal structure in the ejected blocks of

metamorphosed limestones of Monte Somm^ and Vesu-
vius he will find that twenty years ago I explained
the mechanism of zonal structure, and showed it to

be of osmotic origin in that and other cases. This
has been amply confirmed by further investigation

into illustrations of my " osmotic theory " of meta-
morphism, and, although paid little attention to by my
own countrymen, is amply credited by the recent pub-
lications of Liesegang and Kurd Endell.

.\mongst several of my papers will be found refer-

ences to concentric laminated structure in such objects

as spherulites, oolites, pisolites, calculi, &c. This I

would attribute to zones of chemical exhaustion or

surplus, which, in the end, is very nearly related to

chemical exhaustion or surplus in osmotic interchange.
H. J. Johnston-Lavis.

Beaulieu-sur-Mer (.X.M.), France,
February i.

Dr. Johxston-Lavis's letter is indeed welcome;
it confirms my own impression that English geologists

have neglected concretionary processes. During my
fifteen years of observation of the Fulwell beds no one
ever suggested osmosis to me before Prof. S. Leduc.
Even the authorities of the British Museum, South
Kensington, whilst accepting a large number of my
best specimens—some of them I cannot replace—have
since repeatedly refused to give them the benefit of a

modern classification, because none could be "recog-
nised."

Few persons realise the great " experiment " made by
nature at Sunderland, where there are two square
miles of limestone, 130 ft. thick, associated with
70 ft. of the so-called marl beds. All the limestone

shows magnificently the unique concretionary structure

such as is unknown elsewhere in England, and, pos-

sibly, in the world.

The osmotic influence, or " osmotic interchange,"

as Prof. Johnson-Lavis calls it (Prof. Kiister, of Bonn,
in a recent letter to me says, "rhythmical precipita-

tion, not osmosis ") has operated in, and through,
all the 130 ft. of rock, whilst the forces of crystallisa-

tion must have been subsequent and partial.

The change apparently took place after the strata

had become solid enough for the formation of ordinary

joints, the structure being conspicuous in starting

from joints and bedding planes, whilst the pattern

is very seldom seen to cross them. Pisolites and
spherulites are, of course, common.

George Abbott.
Rusthall Park, Tunbridge Wells, February 9.
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THREE BOOKS ABOUT BIRDS.

(i) "F'HE prefatorial note of Mr. Lowe's book,
-»- apparently emanating from the pub-

lishers, tells us that this is the first of two

volumes, of which the object is to help those who
wish to know something about the birds they see

at the seaside. It does not claim to be a scien-

tific work in the strict sense ; but the author, Mr.

Lowe, is a man of science and a traveller far

and wide, and knows how to appeal equally to the

specialist and the general reader. Though hea\y

in the hand and somewhat trying lo the eyes, the

book is undoubtedly a beautiful one, and will be

most welcome to all who wish to learn something

about birds of the shore. Happily, the photo-

graphs with which it abounds are all good, and

far more useful and strij^ing than those of most

inland birds, of which we have long been getting

he should learn this fact soundly, and be able to

let his mind work on the hydrographical map
opposite page 2. •

On p. 22 we have tw'o fragments of letterpress

dealing with the general distribution of the gulls

and their kind, interrupted by a picture of black-

headed gulls coming to rest, and opposite it is

one (occupying the whole page) of a herring-gull

in a slate of " suspicion." Turning over the page
we find two whole pages occupied with photos,

and Mr. Lowe's last unfinished sentence on p. 22

is only re-disco\ered, like one of his own ringed

birds, on p. 26. Surely it would have been better,

less distracting for old eyes as well as young
minds, to print this chapter so that it might
run consecutively, uninterrupted by illustrations

which do not belong to it. Later in the book it

becomes a positive relief to be able to read a page
or two of letterpress almost free from photos;

rather weary. Both the birds of the sea and their

haunts suit photography wonderfully well, and

some of these pictures, notably the frontispiece,

a flying gannct, are quite superb. There are, of

course, too many of them, and the distinction

between a picture-book and a book of natural

history is not consistently maintained; for in-

stance, in the excellent introductory chapter,

where Mr. Lowe emphasises the fact that all our

sea birds, the auks, petrels, and the kittiwake

excepted, rarely wander far from the shore, the

eye of the youthful reader will be distracted from

the letterpress to photographs which have no

direct bearing on the question. Yet it is most
important, as a foundation of his knowledge, that

1 (i) "Our-Common Sea-birds." By Percy R. Lowf. Pp. xvi+310.

(London : C&uittry Life, Ltd., n.d.) Price 15J. net.

(j) " Bird Life ThrouBhoot the Yc-ir." By Dr. J. H. Salter. Pp. 256+
plates. (London: Headlcy Brothers n.d.) Price 7i. 6r/. net.

(3) "Wild Life on the Wing." By M. D. Haviland. Pp. iv+244+ plMes.

(London : A. and C. Rl.nck, 1913.) P.ice 51. net.
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this is so in the very interesting description of

the skuas, birds which do not allow even the most
ardent photographer to deal with them very

freely. Perhaps in the second volume it may be

found possible to keep more consistently to the

principle that illustrations should illustrate.

But we gladly allow that a great number of

the photographs may be found scientificall}^ valu-

able as well as artistically beautiful; for example,
there is much matter here for the student of the

flight of birds, especially of the gannet. And those

who simply turn over the book to look at the

pictures will learn much of "the life and conversa-

tion " of some thirty species, which they never

could have realised (or as we say now, visualised)

before the days of bird-photography. Lastly, as

photography has brought all the writers—for

there are others beside Mr. Lowe—into immedi-
ate contact with the birds they have studied for
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long, solitarj- hours in all manner of wild places,
we often find vivid descriptions of their ways and
movements far exceeding in interest those of

pre-photographic days.
Some of the best work in the book will be

found near the end, where the auks are treated
of, and photos are fewer. We may specially

notice Mr. Lowe's attempt to account for the
"wreck" of countless little auks in February,
1912, and on other occasions, by reference to the
nature of the bird's oceanic food, which might be
sunk .too deep for them by sudden currents of
cold air reducing the temperature of the surface
water ; they would thus be driven before the storm
in search of their usual supplies. My Pycraft a
few pages further on tries to solve the mystery
of the guillemot's e^^^, but confesses that there
is no certain explanation.

(2) "Bird-Life throughout the Year," by Dr.

J. H. Salter, is a pleasant collection of notes,
some of them unusually interesting, e.g., that on
the nesting of the dotterel (p. 170}. Dr. Salter
is a real naturalist, to whom -we are mainly in-

debted for the interest aroused in the preservation
of the kite in South Wales, and his book will be
a safe and stimulating guide for the young
beginner. There are some good photographs in it,

but the coloured ones are not always successful.

(3) ''Wild Life on the Wing," by M. D. Havi-
land, is a collection of stories about teal, wood-
cock, &'c., by one who is not deficient in wood-
craft. Whether she is equally an adept in the
art of telling a tale may be doubted; but the book
is a pleasant one, and well adapted for a gift.
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THE RADIATION PROBLEM.
T^^HE radiation discussion, which viras one of the
-*- most notable features of the Birmingham
meeting of the British Association, appears to have
created a general impression that some radical
revision of our ideas as to the nature of radiation
must now be regarded as unavoidable. It may
therefore be of interest to give a brief summary
of the present state of the problem.

Its acute phase has been brought about by the
remarkable successes achieved by some forms of
what is known as the "theory of quanta." This
theory, or rather hypothesis, assumes that not
only matter, but energy itself, has an atomistic or
discontinuous structure, particularly when it is

flung out into space in the form of radiant energy
or radiation.

Are we, then,
drifting back to a

corpuscular emis-
sion theory of

light, destined to

replace the now
generally accepted
wave theory?
Such a return to

older views would
not be altogether
without precedent.
History has wit-

nessed similar
fluctuations o f

view as regards
the shape and
motion of the
earth, and as re-

gards .the struc-

ture of electricity.

And the triumphs
of atomistic con-
ceptions in other
fields, achieved
with the aid of

radioactivity and
of B r o w n i a n
motions, make the
propaganda for a
further extension

of the atomistic principle easy. R. A. Millikan i

maintains that the number of atoms and molecules
in a given mass of matter may novi? b^ counted
with as much certainty and precision as we can
attain in counting the inhabitants of a city. With
the characteristics of these inhabitants we can deal
by means of the science of statistics, and the
adherents of the new atomistic theory of radia-
tion would have us apply statistical methods
to an immense range of physical investiga-
tions.

But the hypothesis of "quanta" or irreducible
and indivisible elements of energy is not merely
atomism gone mad. There are certain undeniable
and undoubted facts which find their simplest

^ Science, vol. xxxvii.
,
p. 119, January 24, 1913.
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explanation in the hypothesis of a discrete struc-

ture of radiant energy.

Chief of these is the observed mode of transfer

of energy from kathode-rays to X-rays, and vice

versd. Kathode rays are electrons projected with

enormous velocities. The stoppage of an electron

by the target in the Rontgen tube generates an

X-ray pulse. AH electrons are stopped within a

time, which is the shorter the greater their energy

of motion. Hence the X-ray pulse generated is

"thin" in proportion as its energy is great. The
more rapid the kathode rays, the thinner,

"harder," and more penetrating are the X-rays.

Now the beautiful recent work on the reflection

and interference of X-rays, often referred to in

Nature, has proved that these rays are covered

by the wave-theory of light. The X-ray waves
are some 10,000 times shorter than the shortest

ultra-violet light waves known. They have, like

ordinary light, a wave-length, or rather a range of

wave-lengths, and the energy of every X-ray wave
is proportional to its frequency, since the thinner

and "harder" pulses have the smaller wave-

lengths.

But this is not all. When X-rays impinge on a

target, electrons are projected from it ; they in turn

constitute kathode rays. The velocity of these

electrons is independent of the intensity of the

X-ray beam. It only depends upon its "hardness,"

i.e., its frequency, or the reciprocal of its wave-

length. To put it in the language of visible light,

the velocity with which an electron is expelled

from the target depends, not upon the " bright-

ness " of the X-rays, but solely upon their

"colour," and is the greater the more that

colour tends towards the "blue" end of the

spectrum.
Moreover, those electrons which are not expelled

from the material exposed to the X-rays appear

to be quite unaffected, and they form the vast

majority of the electrons present, unless a parti-

cular "characteristic frequency" is used for the

existing rays, whereupon the electrons come out

in enormous numbers.
The handing on of fi quantity of energy intact

from X-ray to kathode-ray and back to X-ray was

used to support an atomistic view of the X-rays

themselves, until it was found that the same rules

apply to the liberation of electrons by ultra-violet

light. Here arose a dilemma : either ultra-violet

light itself (and probably all radiation) is atomic,

or there is some mechanism by which radiant

energy can be absorbed until a definite quantity

(proportional to the frequency) is accumulated,

whereupon an electron is expelled. The remark-

able thing is that this energy of the electron is

actually derived from the light, so that the latter

does not simply liberate internal energy by some
sort of " trigger " action.

All this niiight not have ensured a hearing for

an atomistic hypothesis of energy had not Prof.

Max Planck (now rector of Berlin University) put

forward a theory of radiation based upon quite

other considerations, which also involved an

atomic structure of energy, at least when radi-
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ated.2 He was endeavouring to explain the ex-

perimental fact that the total heat of all wave-

lengths radiated by a black -body (not a blackened

body, but the "ideal" black represented, say, by

the mouth of a deep cave) is proportional to the

fourth power of its absolute temperature, and
found that no formula completely representing the

relation between the frequency and the amount
of energy associated with it could be written down
unless the energy was flung out by each molecular

radiator in definite amounts or " quanta " propor-

tional to the frequency, i.e., inversely proportional

to the "wave-length." This immediately ac-

counted for the fact that, as a body gets hotter,

it passes from "red" heat to "white" heat {i.e.,.

towards higher frequencies) until, when we reach

the temperature of the sun, the maximum energy

is well within the visible spectrum.

The actual magnitude of the supposed quanta

is excessively small. For a frequency of 1 vibra-

tion per second, it would only amount to

6x10-"" erg, a quantity known as the "action

constant." For frequencies like that of green

light (600 billion per second) it would still only

amount to some billionths of an erg, but such is

the marvellous sensitiveness of the eye, that it

can detect light (say, from a star of the sixth

magnitude) when the amount of energy passing

through the pupil is only some 300 or 400 quanta
per second.

What, then, is the mechanism of this radia-

tion by quanta? Are we to suppose that it

resembles the sound waves proceeding from the

incessant but irregular rifle fire of a large army,
in which each soldier gradually accumulates suffi-

cient powder to fire his shot? Or is it atomistic,

like the bullets? Or must we fall back upon Sir

J. J. Thomson's bold but rather appalling concep-
tion of a gigantic web of countless threads per-

vading the universe, in which each thread con-

nects a positive and a negative electric atom, and
bears its trembling message along with the speed
of light in a single direction?

Whichever view may be finally adopted, we may
be sure that the investigation of this fascinating

problem will teach us a great deal about the inter-

stellar aether which conveys the messages. The
recent German attempt to explain away the aether,

known as the electromagnetic " Principle of Rela-
tivity," has failed in its main object. Gehrcke, in

his preface to Drude's " Lehrbuch der Optik,"
describes that principle and its temporary sway as
"the most notable case of mob suggestion since

the days of the N-rays." The hypothesis of

quanta is saved from a similar failure by keeping
in close touch with experiment. In the hands of

Nernst and Lindemann and Debye it has been
used with brilliant success for investigating and
explaining the fall in the specific heat of all bodies
as we approach the absolute zero of temperature.
The specific heat probably begins by being pro-
portional to the cube of the absolute temperature,
so that the heat energy of the body is proportional
to the fourth power, thus recalling the Stefan-

" Vorlesungen iiber Warmestrahlung," 2nd edil (Leipzig, Barth.)
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Boltzmann law of total radiation already men-
tioned.

Planck's "action constant" has turned out a
most useful quantity in all sorts of investigations,

and although its actual nature is somewhat doubt-
ful,* it may yet turn out to be, like the velocity

of light, one of the fundamental constants of

nature.

But before any quantum theory of radiant

energy can be accepted, it must make its peace
with those phenomena (chiefly diffraction and inter-

ference) which overthrew Newton's emission
theory, and established the wave theory of light.

That has not yet been done, or even attempted,
so there is but little prospect as yet of a decisive
battle. E. E. Fournier d'Albe.

TRANSPARENCE OR TRANSLUCENCE OF
THE SURFACE FILM PRODUCED IN

POLISHING METALS.^
T X a communication to the British Association
-*- (B.A. Report, 1901, p. 604) it was suggested
that all smooth metal surfaces are covered with
an enamel-like transparent layer. In a subse-
quent communication to the Royal Society (vol.

IxxiiA, p. 218) the actual formation of a surface
layer or skin by polishing was demonstrated. Two
of the photo-micrographs in the latter paper.
Figs. 5 and 6, plate 9, showed that minute pits

on a pKDlished surface of antimony had been
covered over by a film of this description. It was
suggested that the diminished reflecting power of
the film covering the pits probably indicated that
it had become translucent, but no direct evidence
of this translucence was afforded by these par-
ticular observations. It was also suggested that
the film might have been carried across the pits on
a support provided by small granules or flakes
which had filled up the pit to the level of the
general surface. The purpose of the present com-
munication is to record and illustrate certain re-

cent observations which show :

—

(i) That the film which covers the pits is trans-
parent, or at any rate highly translucent, and

(2) That in the case of the smaller pits the
mobile film has been carried across the empty
pit without any support from below.

In the casting and working of copper, unless
certain precautions are taken, the metal is always
more or less spongy owing to the presence of gas
bubbles. When the surface of this metal is

ground and polished some of the gas bubbles are
laid open and appear on the surface as tiny pits.

If the cast metal has been subjected to cold work-
ing, by rolling or otherwise, the larger bubbles
are distorted and take elongated and other varied
forms.

By any method of polishing which will give
a fair surface the pits are flowed over and
obliterated, but by lightly etching the surface with
a solvent the surface skin can be removed, and
the pits are again disclosed. By careful regula-

S It is an energy divided by a frequency, but has also been regarded as
an angular momentum.

1 Paper read before the Royal Sociely on February iz by Dr G. T.
Beilby, F.R.S.
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tion of the action of the solvent it is possible
to remove the surface layer step by step, and the
film covering the pits can be reduced to extreme
thinness. Through this thin film one seems to be
looking right into the pit. In polishing metal sur-

faces the amount of the metal which is removed
by the polishing agent can be varied through
wide limits under conditions which need not be
specified here. It is sufhcient for the present pur-
pose to state that by suitable methods the skin
developed on the surface may be raised to a maxi-
mum thickness or reduced to a minimum. For
the present inquiry it was desirable that the film

produced should be as thin as possible. The
copper used in these experiments received its final

polishing on fine linen stretched over a hard, flat

surface, and moistened with one of the ordinary
commercial brass polishing liquids. On the

copper surface prepared in this way the pits, as
seen under high magnification, appear as blue
spots on the pale rose-coloured ground of the solid

metal. While some of the film-covered pits

appear uniformly blue, others show patches of red
at various parts of their surface. When these
red patches were first noticed it was supposed that

they indicated a thickening of the film at these
points to the extent necessary for normal reflec-

tion. More careful study has shown that the red

patches are due to reflections from the inner con-
cave surface of the pit. The beam of light from
the vertical illuminator behind the back lens of
the object glass of the microscope passes through
the film covering the pit, strikes the concave
metallic surface, and is reflected back through the

film to the object glass and thence to the eye-

piece. The reflecting surface of the pits is

evidently far from optical perfection, and the re-

flected beam is therefore more or less broken up
by irregularities of the reflecting surface.

By the use of autochrome plates it has been
possible to obtain high power photo-micrographs
in natural colours of pits on a copper surface.

Four of these transparencies have been reproduced
by the three colour process, and are shown on the

plate issued as a supplement to this week's
Nature. Figs, i and 2 are at a magnification of

Soo diameters, and 3 and 4 at 1800 diameters.

In Figs. I and 3, the pits are covered by a blue

film, but show patches of red on the blue. Figs. 2

and 4 show the same pits after the film has been
dissolved and removed by a to per cent, solution

of ammonium persulphate acting for 20 to 30
seconds. On comparing the members of each
pair, I vi'ith 2, and 3 with 4, it is seen that the

red patches in i and 3 correspond with the spots

of light reflected from the concave surfaces of the

uncovered pits as shown in 2 and 4.

It is clear that the pits which show these re-

flections from the under surface must have been
practically empty when they were covered by the

film, so that the film during its flow was quite

unsupported from below.

The thickness of the films covering the pits is

probably of the order of 10 to 20 micro-

millimetres.
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U. B. WOODWARD F.R.S.

BY the death of Mr. Horace B. Woodward we
have lost a geologist with an unrivalled ex-

perience of the stratigraphy of the British Isles.

His father, Dr. S. P. Woodward, was engaged in

the British Museum ; and Horace, who was born

in 1848, began his geological career at the age of

fifteen in the ennployment of the Geological

Society of London, as assistant in the Library

and Museum. In 1867 he obtained an

appointment on the Geological Survey under

Sir Roderick Murchison, and continued in

that department until the end of 1908.

During the last seven-and-a-half years of his

service he occupied the post of assistant director,

and was in charge of the work in England and

Wales.
In the course of this period of forty-one years

Woodward did much towards developing the work

of the Sur^'ey, in the direction of both precision

and utility. The early surveying was carried out

for the greater part of England and for all Wales

on the Old Series i-in. map. By no one were

the difficulties of precise mapping on so small a

scale and so obsolete a basis more successfully

met than by Woodward, and it was not until his

career as a member of the field-staff was drawing

to a close that 6-in. ordnance maps became

available. His duties lay at first in adding detail

to the mapping of the Rhaetic and other secondary

strata in the south-west, but later on he spent

many years in Norfolk and the adjoining counties

in mapping superficial deposits and the underlying

Tertiary and Cretaceous strata.

Woodward was author of many valuable

memoirs. The results of his early field-work

are incorporated in the Geological Survey Memoirs

on the East Somerset and Bristol Coalfields, on

the Geology of Norwich, and the Geology of

Fakenham. But the most important of his

official publications were the three volumes on

the Jurassic Rocks of Britain, which appeared in

1892-5. This work was the outcome of a project

to bring together all that is known of each

British formation. Yorkshire was otherwise pro-

vided for; but as regards the rest of the country,

the heavy task of gathering all that was worth

preserving from copious literature, of examining

the principal sections throughout the country, and

of presenting the whole in an intelligible form,

was carried out single-handed by Woodward.
At this period of his official career he \yas tem-

porarily engaged in Scotland in applying his know-

ledge of the Jurassic rocks of England to the

elucidation of the occurrences in Raasay and Skye.

The commercial development of the iron-ores of

Raasay was due in the first place to his sug-

gestion that there occurred "there iron-ores of

economic value on the same horizon as the Cleve-

land ores.

His more statistical memoirs, such as those on

the water-supply of Lincolnshire, and of Bedford-

shire with Northamptonshire, are valued as works
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of reference ; but he showed, too, a happy facility

for putting geological information into a form
that was agreeable to the general reader in his

account of Soils and Subsoils, and of the Geology
of the London district.

Outside his ofiicial work his most important

publication was the "Geology of England and
Wales," first published in 1876, but revised and
enlarged in 1887. An untiring industry and a

wide experience of the subjects on which he was
writing enabled the author to produce a work that

is indispensable both to the student of the science

and to those who are interested in its practical

apolications. No less useful in their respective

subjects are his "Geology of Water-Supply," of

"Soils, and Substrata," and his contributions to

the Victoria County Histories.

In 1904, when the Geological Society was pre-

paring for its centenary celebration in 1907, it

was decided to prepare a volume in which the

birth, development, and influence of the Society

might be traced. It was felt that the writing of

the historical part of such a volum^ could be safely

entrusted to one who claimed close connection

with the Society and its work for half a century.

Woodward was elected to the Geological Society

in 1868, and was the recipient of the Murchison
Fund in 1885, the Murchison Medal in 1897, and
the WoUaston Medal in 1909. He was also one
of the most active members of the Geologists'

Association, and served as president in 1893-4.
He was elected to the Royal Society in 1896.

His health had begun to fail at the time of his

retirement from the Geological Surs'ey, but he
worked on with untiring industry until within a

few hours of his death, on February 6, 1914.

COL. A. R. CLARKE, C.B., F.R.S.

IT is with more than usual regret that we record

the death, on February u, at eighty-five years
of age, of Colonel Alexander Ross Clarke, one
of the foremost geodesists of our time. Born in

1828, he was commissioned second lieutenant in

the Corps of Royal Engineers in 1847, and was
appointed to the Ordnance Survey in 1850. From
this date onwards to his retirement in 1881 his

energies were devoted to the work of the Survey
with the exception of a three-year tour of service

in Canada (1S51-4). Throughout this period the

work of the Ordnance Survey was in a most
interesting stage, and it was fortunate that he
was available to assist in the development of its

scientific labours.

In 1856 Clarke took charge of the trigono-

metrical and levelling departments. The work of

the Principal Triangulation was complete in the

field, and in 1858 Clarke published the final re-

sults. The reduction of the observations by the

method of least squares was in itself a laborious

task, but in this volume is published in addition

his first investigation into the figure of the earth.

In 1861 appeared, in two volumes, the abstracts
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of spirit-levelling in England and \\"ales, and in

Scotland, for which Clarke was mainly respon-

sible. During this year he was appointed, with
two others, to meet certain French oflicers and
draw up a scheme for connecting the triangula-

tions of England and France. In 1862 he
observed at several of the English stations of the

connection, and in 1863 published the account of

the completed work.
In i860 the Russian Government invited the co-

operation of the Governments of Prussia, Belgium,
France, and England to cooperate in the measure-
ment of the European longitudinal arc from Orsk
to Valencia. A necessary preliminary was the

intercomparison of the standards of length of the

various countries affected. At the instigation of

the English Government these standards were
sent to Southampton, where they were compared
by Clarke in a specially designed and built bar
room. The result of this undertaking was pub-
lished in 1866, and included in the series were
lo-ft. bars for India and Australia. At the end
of this volume is the second investigation which
Clarke made as to the shaj>e of the earth. In

1867 he published a pamphlet on the positions

of the Feaghmain and Haverfordwest observa-
tories, also in connection with the longitudinal arc.

In 1874 two standard yards were made for the

United States of America by Messrs. Troughton
and Simms, and at the express desire of the United
States Government, Clarke carried out the deter-

mination of their lengths. In 1880 appeared his
" Geodesy," a subject on which he had already con-

tributed an article for the "Encyclopaedia Brit-

annica." This work has been translated into

several languages.
In 1 88 1 he retired as Lieut. -Colonel, after thirty-

four years' service. Clarke's retirement was
brought about by a sudden and unexpected order
from the War Ofhce to hold himself in readiness

to proceed at short notice to Mauritius, and sever
his connection with the Ordnance Survey. The
national survey never suffered a severer loss. It

took many years to recover.

The e.Ktent of the work done during those thirty-

four years can only be appreciated by a study of

the books he published, for they contain a mass
of calculation which evidence great mathematical
ability as well as great energy.

In 1883 Colonel Clarke was appointed delegate

to the International Geodetic Congress in Rome in

conjunction with the Astronomer Royal. In 1870
he was made a Companion of the Order of the

Bath, and in 1S87 he received the Royal Medal
of the Royal Society, of which he was a Fellow.

He was also a Fellow of the Royal Society of

Edinburgh, of the Royal Astronomical Society,

honorary member of the Cambridge Philosophical

Society, and corresponding member of the

Imperial .Academy of Sciences of St. Petersburg.

Although he had for many years ceased to take

an active part in the prosecution of his favourite

subject, his name still remains, and will remain,

a constant stimulus to a younger generation.

H. S. L. WlXTERBOTHAM.
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NOTES.
We regret to announce the death on February 13,

in the sixty-first year of his age, of M. Alphonse Ber-

tillon, director of the anthropological department of

the Prefecture of Police in Paris. M. Bertillon, fol-

lowing the custom of his family, devoted himself to

the study of human races. At the beginning of his

career he paid particular attention to those characters

of the body which might be used for the purposes of

identification. In 1885, when he was in his thirty-

second year, he published the first draft of his famous
system of identification and registration of criminals

under the name of " Instructions signaletiques." The
principle on which his system rests is that no two
individuals are alike in all their bodily measurements
and proportions. In 1893 Bertillon 's system was in-

troduced to British prisons. The system which, in the

hands of Bertillon himself and of his pupils, worked
satisfactorily, proved to be untrustworthy when applied

by a heterogeneous body of observers. Even in the

hands of experts, exact measurement of the living

body is difficult of attainment. Hence in 1901 Ber-
tillon 's system was replaced in this country by one
founded on finger imprints, a method which had been
developed in India by Sir Edward Henry. It is popu-
larly supposed tliat M. Bertillon invented the system
of identification by finger-prints, but this is an error.

Dr. Henry Faulds, in Nature of October 28, 1880,

indicated how finger-prints might be applied to ethno-

logical classification ; and his was the first printed

communication upon the subject, though public and
official use of finger-prints had been made by Sir

William Herschel in India some years before. M.
Bertillon added the finger-print method to his own
about 1891, after its advantages had been urged by
Sir Francis Galton. Although Bertillon's system has
proved defective in practice,, still the merit of realising

that a scientific system of measurements and observa-
tions could be elaborated to serve the purposes of the
State will always stand to his credit. Under his

system an enormous number of observations of the
utmost scientific value have been accumulated and
placed at the disposal of anthropological students.

The first Guthrie Lecture of the Physical Society

will be delivered by Prof. R. W. Wood, of Johns
Hopkins University, Baltimore, at the Imperial Col-

lege of Science, on Friday, February 27. The subject

of the lecture will be " Radiation of Gas Molecules
Excited by Light."

We understand from Messrs. Gurney and Jackson
that Major Barrett-Hamilton's lamented death, referred

to last week (p. 667), will not cause any break in the

publication of his valuable work on " British Mam-
mals," as Mr. Martin C. Hinton has agreed to con-

tinue and complete the work.

On Saturday, February 28, Sir J. J. Thomson
will begin a course of six lectures at the Royal Insti-

tution on recent discoveries in physical science. On
Tuesday, March 3, Sir J. H. Biles will deliver th^
first of three lectures on modern ships: (i) "Smooth-
water Sailing," (2) "Ocean Travel," (3) "The War
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Navy"; and on Thursday, March 5, Prof. C. F.

Jenkin will begin a course of three lectures on heat

and cold. The Friday evening discourse on February

27 will be delivered by Prof. \V. A. Bone on surface

combustion.

The sea-fish hatching season at the Port Erin

Biological Station has commenced earlier than usual

this year, and seems to promise well. The first few

hundreds of plaice eggs were found on the surface of

the pond on January 28, and on February 3 embryos

at least a week old were obtained. The pond was
systematically skimmed for the first time on February

5, and a haul resulted of more than 200,000 fertilised

plaice eggs, which are now in the hatching boxes.

In recent years the first fertilised eggs have generally

been obtained on some date between the middle of

February and the first week of March, so the present

season seems to be at least a fortnight earlier than

usual.

At the anniversary meeting of the Royal Astro-

nomical Society, held on February 13, the following

officers and council were elected for the current

year:

—

President, Major E. H. Hills; Vice-Presidents,

Dr. F. W. Dyson, Dr. J. W. L. Glaisher, Prof. H. F.

Newall, and Prof. H. H. Turner; Treasurer, Mr.

E. B. Knobel ; Secretaries, Prof. A. S. Eddington and
Prof. A. Fowler; Foreign Secretary, Prof. Arthur

Schuster; Council, Dr. S. Chapman, Sir W. H. M.
Christie, Rev. A. L. Cortie, S.J., Dr. A. C. D. Crom-
melin, Mr. W. Heath, Mr. J. H. Jeans, Dr. W. H.
Maw, Prof J. W. Nicholson, Rev. T. E. R. Phillips,

Dr. A. A. Rambaut, Prof. R. A. Sampson, and Mr.

F. J. M. Stratton.

The tenth annual meeting of the Association of

.American Geographers was held at Princeton at the

beginning of last month. Mr. A. P. Brigham was
elected president for 1914. One of the most important

features of the meeting was the adoption by the asso-

ciation of the plan of cooperation proposed by the

American Geographical Society. The plan provides

for (i) a joint research committee of the two organisa-

tions to administer a joint research fund
; (2) a joint

meeting in New York each spring
; (3) the publication

by the association in collaboration with the American

Geographical Society of the annals of the association
;

(4) an interchange of the publications of the two

societies.

From numerous cuttings from the issues of the

Manila Press for December ig last which have

reached us, we learn that the Bill introduced into the

local .Vssembly, and intended to reduce the expenses

of the Philippine Weather Bureau, has not been

favourablv received. Father Algu^, the director of the

bureau, who has presided over its activities for many
vears with conspicuous success, was given the oppor-

tunity on December 18 of laying before the Upper

House, or Commission, as it is called, particulars as

to the work of the bureau, and the small cost at which

it is conducted. Commenting on Father Algu^'s

statement the next day, the Manila Daily Bulletin,

instead of supporting the suggested retrenchment,

said "to the average man it should appear strange
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that no attempt is being made to increase the salaries

of Father Algue and his entire staff at least 100 per

cent." ,

We recently announced the issue by Messrs. Mac-
millan of a new publication. Ancient Egypt. We
have since received the first number of The Journal of
Egyptian Archaeology, issued by the Egypt Explora-

tion Fund. The two publications, though devoted to

similar subjects, are so different in matter and format

that there is ample room for both. In the latter the

article of most general interest is that by Prof. Sayce

on the date of Stonehenge. He directs attention to

certain beads, now in the museum at Devizes, which

he identifies as Egyptian, of the period 1450-1250 B.C.

Mr. H. R. Hall points out that the same identification

had already been made by him in the third volume of

"The Eleventh Dynasty Temple at Deir-el-Bahari

"

(thirty-second memoir of the Egyptian E.xploration

Fund). This identification is not, of course, conclu-

sive as to the exact date of the barrow. But it corre-

sponds fairly closely with Prof. Gowland's conclusions

derived from his excavations in the course of the re-

erection of a fallen pillar. The evidence would thus

assign the erection of Stonehenge to the fourteenth

century before our era.

We regret to announce the death on February 7, in

her fifty-fourth year, of Dr. Julia Cock, consulting

surgeon to the New Hospital for Women and Dean
of the London (Royal Free Hospital) School of Medi-

cine for Women. As a girl, Miss Julia Cock joined

the small band of pioneer women who opened the

medical profession to women. She had a distin-

guished career as a student, and obtained honours

in her final examination. In 1887, Dr. Cock was
appointed a member of the out-patient staff of the

New Hospital for Women, and, in 1892, she became
full physician to the hospital, round which her pro-

fessional interests henceforth centred. To the end of

her life she was a student, humble and eager to learn,

a constant reader, untiring in her enthusiasm and

devotion, an accurate observer, a magnificent clinical

teacher. Dr. Cock did not value popularity, and

never sought for personal recognition. She believed

that " so long as good work is done, it does not

matter who does it." For thirteen years she was joint

lecturer in medicine at the London School of Medicine

for Women. For eleven years she was dean of the

school, and the high position taken by it in recent

years is largely due to her administrative ability and
statesmanship. She contributed valuable articles on
various subjects to the literature of medical science.

The death of Prof. H. F. Rosenbusch, on January
20, 1914, at the advanced age of seventy-eight years,

removes one of the most influential authors from the

field of mineralogy and petrology. It is remarkable
that when Zirkel published his great work on petro-

graphy in 1 866, the study of thin slices of rocks under
the microscope was not appreciated as an aid to

research. Seven years later, Rosenbusch had no diffi-

culty in persuading geologists of the importance of

"microscopic physiography," and a band of pupils

gathered at Strassburg, and later at Heidelberg, who
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rivalled those of Werner in carrying their master's

views throughout the world. The stimulating pub-

lications of L^vy and Lacroix, working on absolutely

independent lines on the other side of the Rhine, estab-

lished the new methods with equal firmness ; and for a

time the enthusiastic study of rock-structure threatened

to remove geologists from obser\'ation in the field.

While Rosenbusch issued successive editions of his

great work, " Die mikroskopische Physiographic der

Mineralien luid Gesteine," the latest being in con-

junction with Dr. Wiilfing in 1905-7, he also sum-

marised admirably the characters of rocks in his

" Elemente der Gcsteinslchre," published in 1900. He
was responsible for many changes and redefinitions in

nomenclature, which have been promulgated by the

weight of authority rather than by the light of

reason ; but the exactitude of thought and method

brought by him into a subject that, since 1825, had

fallen from its high estate, has earned the gratitude

of petrologists in every land.

In the Transactions of the East Riding Antiquarian

Society for 1912, which has recently been published,

Mr. T. Sheppard contributes a valuable paper on

East Yorkshire history in plan and chart. Between
Bridlington and Spurn Point, a distance of some thirty

miles, the land is being worn awav at a rate varying

from a few feet to more than 20 ft. per annum. The
continuous changes in the coast-line are well illus-

trated by reproductions of a number of maps and
charts, beginning with those of Leiand and Lord
Burleigh, in the time of Henry VHI., down to that

by the late Mr. J. R. Boyle in 1889, showing the

sites of the lost towns on the Humber.

k PAMPHLET by Prof. Ernst Schwalbe, entitled " Die
Entstehung des Lebendigen," has just been published

by Mr. Gustav Fischer, Jena. After a summary of

the writings on the subject from Aristotle onwards,
the author expresses the opinion that we are com-
pletely ignorant as to the origin of life, but he inclines

til the view that it is supernatural.

1\ Lieferung 40 (pp. 1-37) of Dr. Schulze's "Das
Tierreich " (Friedlander und Sohn, Berlin), Dr. G.
Neumann, of Dresden, treats in considerable detail

and in masterly style of the second division of the
salpoid tunicates, constituting the groups Cyclo-
myaria and Pyrosomida. The diagrams illustrating

the complex structure of these organisms seem all

that could be desired, as are likewise the definitions

of the various groups.

We have received a copy of The Canadian Ento-
mological Record for 1912, published in the report of

the Entomological Society of Ontario for that year, in

which Mr. Arthur Gibson, chief assistant entomologist
to the Department of Agriculture, records the most
notable species of insects captured in the Dominion
during the period under review, inclusive of those
described as new. Another paper contributed by the
entomological division of the Department of Agricul-
ture, Ottawa—in this instance to vol. vi. of the
.Annals of the Entomological Society of America

—

records observations made by J. D. Tothill on variation
in flies of the genus Lucilia. This variation embraces
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size, colour, and the mode of arrangement and number
of the cephalic bristles. As the result of this study, it

appears " that all the new characters used by Mr.

Townsend for the erection of the ten supposedly dis-

tinct species are shown to come within the limits of

variation of the North American species of Lucilia as

recognised by Hough."

In January, 1912, Mr. C. W. Gilmore described,

under the new generic and specific name of Glohidens

alabaniaensis, the remains of a mosasaurian reptile

from the Upper Cretaceous of Alabama, characterised

by the globular form of the cheek-teeth, that type of

dentition having been previously unknown to exist in

that group of lizard. By a curious coincidence, Prof.

L. DoUo, of the Brussels Museum, received the im-

perfect remains of a lower jaw of a mosasaurian from

the Maestricht Cretaceous, carrying three teeth of the

same general type as those of the American specimen,

but somewhat laterally compressed. He has described

the Belgian specimen in Archiv Biol., vol. xxviii.,

pp. 609-26) as a new species of the American genus

under the name of G. fraasi. M. Dollo concludes that

while the typical mosasaures (Mosasaurus) were surface

swimmers, and fed on other vertebrates, the members
of the genera Plioplatecarpus and Glohidens were

divers, the former feeding on belcmnites and squids,

and the latter on sea-urchins.

Many years ago the late Dr. W. T. Blanford

asserted that the blackbuck (Antilope cervicapra) living

on a spit of sand about thirty miles long between

the salt Chilka Lake in Orissa, and the sea never

drank water. With few exceptions, the statement

was received with incredulity. That it may be prac-

tically true is, however, indicated by observations

recorded by Dr. R. E. Drake-Brockman, in The Field

of January 31 (vol. cxxiii., p. 244), relating to a herd

of Pelzeln's gazelles (Gazella pehelni), which have
lived on the small island of Saad-ud-din, near Zeyla,

Somaliland, since 1910. The usual annual rainfall

is less than 3 in., and even when, as in igii, it is

considerably more, pools of water are only to be found
for a few days after a heavy shower. The vegetation

of the island is scanty. Dr. Drake-Brockman sub-
mits that "the result of the experiment sets at rest

the question whether desert-loving antelopes can sub-
sist without water save that which collects for a few
days after a heavy shower of rain." Nothing is said
w^ith regard to the gazelles being able to obtain
succulent roots or bulbs, such as those on which
antelopes feed during the dry season in the Kalahari.

Under the title of Mera Publications, No. i, we
have received a copy of a paper by Messrs.
Harold Swithinbank and G. E. Bullen on the scien-
tific and economic aspects of the Cornish pilchard
fishery, (i) "The Food and Feeding Habits of the
Pilchard in Coastal Waters." In this are described
some observations made on board the steam yacht
Mera in 1913, and also certain results of inquiries
made from 1905-7 off the Cornish coast. The authors
conclude that the pilchard when feeding exercises
some degree of selection, catching chiefly certain con-
stituents of the zooplankton, such as copepods and

1
larvae of the higher Crustacea, whilst other organisms.
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such as medusae, are avoided. They further think

that zooplankton is preferred to phytoplankton, and

that there is a certain amount of evidence to show
that feeding is largely undertaken at nightfall, when
the surface distribution of some highly nutrient

plankton species reaches a maximum. We under-

stand that copies of the publication will be supplied

free of charge to students of marine biology on appli-

cation to Mr. G. E. Bullen, the Hertfordshire Museum,
St. Albans.

We have received part i. of the sixth year's issue

of Tier Fischerhote, the new German fishery journal.

The number is one of considerable interest. In addi-

tion to several articles on general marine biological

and fishery subjects, there is the continuation of a

series of accounts of the development of British fish-

ing ports ; the article in the current number deals

with Fleetwood. Der Fischerhote, which is published

fortnightly, is edited by Fishery-Director H. Lubbert

and Prof. Ehrenbaum, of the Hamburg Natural

History Museum.

An interesting study on heredity of skin colour in

negro-white crosses is published by Dr. C. B. Daven-

port in No. 188 of the Publications of the Carnegie

Institution (1913). The data, which include very

careful observations on more than 600 individuals,

were collected chiefly in Bermuda and Jamaica. The
difficulties in exactly determining the grade of skin

colour, and more especially in getting trustworthy

information about the ancestry, are explained, and

reason is given for regarding the results as generally

trustworthy. It is concluded that the results obtained

fit on the whole rather well with the hypothesis that

the negro is homozygous for two factors for the pro-

duction of black pigment, both of which are absent

from the European. Since each of these factors may
be present singly or in duplicate among the descend-

ants of a cross between negro and white, there may
be five conditions—none, one, two, three, or four of

the factors being present. When the whole number
of individuals examined is plotted in a polygon, there

are, in fact, five maxima. It is concluded that the

stories of the production of "black" offspring by two
full whites with negro ancestry on one or both sides

are mythical. There is a yellow pigment in the negro

independent of the black, which may appear strongly

in the paler hybrids. Eye-colour and hair-colour and
form are dealt with more shortly. There is no cor-

relation between skin-colour and hair-form, but strong

correlation between skin- and hair-colour.

The Ipswich and District Field Club, in vol. iv. of

its journal, includes a good colour-printed geological

map of the Gipping Valley, by Mr. P. G. H. Boswell,

and an account by Mr. J. Reid Moir of a workshop
of Aurignacian flint implements revealed in a brick-

field to the north of Ipswich. The types of implement
are illustrated, and it is pointed out that hitherto

remains of this stage of culture have not been found
in England outside caves. Fire is believed to have
been employed for fracturing the flints.

A PRELIMINARY account of the rainfall of 1913, from
observations at selected stations of the British Rain-
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fall Organisation, pending the more exhaustive exam-

ination of all available data, is published in Symons's

Meteorological Magazine for January. The general

annual fall for the whole of the British Isles was

I per cent, below the normal ; Scotland had a deficiency

of 6 per cent., England and Wales one of 2 per cent.,

while Ireland had an excess of 5 per cent. July was

the driest month, with little more than one-third of

the average rainfall ; August was also dry, England

and Wales having exactly half the average. The
wettest month was April, with a general excess of

61 per cent. ; in England and Wales the excess was

80 per cent. In Scotland March was the wettest

month, excess 59 per cent. ; in Ireland the maximum
occurred in January, excess 74 per cent. In Septem-

ber several rainstorms of great intensity occurred, the

most notable being those at Newcastle-on-Tyne on

September 16, and at Doncaster on the following day.

As regards the geographical distribution the most
striking feature was the deficiency in the east and

the excess in the west of the country.

Those of our readers who are interested in meteoro-

logy, and have followed the recent progress in that

science, will probably have noticed several important

changes in the popular Daily Weather Report issued

by the Meteorological Office. In January, 191 1,

arrangements were made for lithographing the report

at the new office, and advantage was taken of the

change to revise, inter alia, the arrangement of the

maps. In place of the two showing pressure and
temperature at yh. a.m. of the current day, the in-

formation was combined on a single map, and the

normal distribution of sea temperature was indicated

by the depth of tint of the blue colour used to mark
a distinction between sea and land. The area of the

map then extended northwards to just beyond the

Arctic circle, and included the Icelandic stations and
Bodo in Norway. But from January i of this year
an important extension has been made in the area of

the principal yh. a.m. chart, showing the observations

at Vardo (extreme north of Norway), and those of

the important Arctic station in Spitsbergen, while the
area in the west and south is (as before) such as to

allow of the inclusion of observations at Madeira and
of timely wireless messages. It may be mentioned
that much useful information bearing on the remark-
able extensions of the telegraphic weather service in

the last few years (especially since 1905) will be found
in a lecture by Mr. Lempfert on British weather fore-

casts (Quart. Journ. R. Met. Soc, July, 1913).

Nearly half the December number of the Bulletin
of tlie Bureau of Standards is occupied with a paper
by Mr. F. W. Grover on the methods available for
determining the terms of a Fourier series to repre.sent

any periodic function, such as an alternating-current
wave. The method finally adopted is that given by
Runge in 1903, and complete descriptions of the
methods of calculation and schedules for carrying it

out rapidly are given. The author hopes by this

means to enable electrical engineers to undertake the
necessary analysis of the curves with which they deal
without too much time having to be spent in the
work.
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Some of the scientific and technical periodicals of

Germany are beginning to use the symbols agreed on

by the International Committee on units and symbols,

and it may be useful to mention here some of the

symbols adopted. Length \, mass m, time *, radius, r,

volume V , velocity v, gravitational acceleration g,

pressure />. temperature absolute T or 6, ordinary t,

quantity of heat Q, specific heat at constant pressure

c„, at constant volume <:„, coefficient of linear expan-

sion o, wave-length A, intensity of magnetisation, 3,

magnetic field .0, magnetic induction 33, pcrmeahjlity /n

susceptibility x. electric current I, resistance R, electro-

motive force E, capacity C, quantity of electricity O,

self-inductance L.

The Institution of Electrical Engineers has issued a

programme of the meetings to be held by its local

sections until the end of May next. The seven sec-

tions are :—Birmingham, holding its meetings at the

University there; Dublin, holding its meetings at the

Royal College of Science ; Manchester, meeting at the

physical laboratory of the University ; Newcastle,

which, in addition to the meetings at the Armstrong
College of Scipnce, has arranged also three meetings

at Middlesbrough; the Scottish, with meetings at

Etlinburgh and Glasgow ; the Western, with meetings

at Bristol and Cardiff ; and the Yorkshire Local Sec-

tion, meeting at the Philosophical Hall, Leeds.

In connection with wave-length and other measure-

ments in wireless telegraphy, adjustable condensers

are frequently employed, and in many cases the quan-
tity to be measured varies with the square of the

capacity of the condenser. Pot such purposes, there-

fore, an adjustable condenser following a square law
should be useful, and Mr. W. Duddell, in a short

paper in the Journal of the Institution of Electrical

Engineers for February 2, describes the method he
has used for working out the correct curve to give
to the plates of a rotating sector condenser, with this

object in view. The data obtained may save other
experimenters from going through the work a second
time.

The British Fire Prevention Committee have found
it necessary to formulate a standard test and a model
specification for portable chemical fire extinguishers
owing to the fact that several fatalities have occurred
through these appliances bursting when being
operated. There is at the present moment an unfor-
tunate tendency to put various types of " cheap-jack "

appliances on the market, and the committee direct

attention to the reprehensible method which is fre-

quently adopted by makers or their agents in country
towns and villages of making use of faked demon-
stration tests to sell such appliances. The specifica-

tion can be obtained from the offices of the committee,
S Waterloo Place, Pall Mall, S.W.

No. 13 of the Technologic Papers of the Bureau of
Standards of the Department of Commerce of the
United States deals with the question of electrolysis

in concrete, and is an experimental investigation of
the problem by Messrs. E. B. Rosa, Burton McCollum,
and O. S. Peters. The report is illustrated by
numerous photographs and tables of data, and fills
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136 pages. Of the numerous theories that have been

advanced to account for the cracking of reinforced con-

crete that one which attributes it to the oxidation of

the iron anode following electrolytic corrosion has been

fully established. The oxides formed occupy a volume
which is 2-2 times as great as the original iron, and
the pressure resulting from this causes the block to

crack open. Many points of great interest to the

architect and engineer are dealt with in full detail in

the report.

Hitherto aeroplane problems have received very

little attention from workers in pure science, and it is

not so very long ago that an attempt by Prof. Herbert

Chatley to investigate mathematically the stresses in

the various parts of an aeroplane met with a very

discouraging reception. We have now received a

paper by Prof. H. Reissner on the strength of flying

machines, published in the Jahrbuch der wisscii-

schaftlichen Geselhchaft fiir Fhigtechnik, vol. i.,

dealing with the general principles involved in the

study of aeroplane stresses. As the author points

out, the increasing use of aeroplanes in all kinds of

weather, often driven at high speeds for racing pur-

poses carrying heavier loads, and subjected to vibra-

tion for extended periods, has brought this question

of safety into greatly increased prominence. Among
various methods of testing strength, one consists in

suspending the machine in an inverted position and
loading its supporting surfaces with sand. Prof.

Reissner advocates experiments in which aeroplanes

are str?ined to the breaking point, although the cost

of such tests would preclude them from being made
except when a large number of machines of a particu-

lar type are being built. At the present time all

aeroplanes have some of their parts strained beyond

the elastic limits of the materials, a circumstance

which greatly increases the difficulty of the problem.

Mr. Sijil Abdul-Ali dealt with the doctrine of the

first matter as held by the alchemists, and particularly

by Thomas Vaughan, in a paper read before the

Alchemical Society on February 13. He pointed out

that the alchemical quest was of a different nature

from that pursued by the experimental chemist, and
needed a different mental point of view for its appre-

ciation. Alchemy, he said, had a secret tradition,

and, in that light, a scriptural faith ; it started with a

theory of creation and a psychic doctrine, a symbolic

presentation of which it sought in a chemical experi-

ment. The lecture was mainly concerned with the

doctrinal implications of this " first matter," and their

significance for modern philosophy.

The sixteenth technological paper from the Bureau
of Standards (Washington) deals with the manufac-
ture of lime. It describes an attempt to study the

effects of various impurities on the properties of lime,

and to compare the efficiency of various tvpes of

manufacturing processes used in the transformation of

limestone into slaked- and quick-lime. The brochure
is a particularly interesting contribution to the litera-

ture of that neglected industry—lime burning; the

pamphlet is of equal interest to the consumers—archi-

tects and builders—since they seek the best possible
mortar, &c., for building purposes. The quality of
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the mortar is not only dependent upon eft'icient burn-

ing, but also on skilful slaking and proper mixing.

The deterioration in the quality of quiclv- and slaked-

lime with keeping also receives attention.

.Another of Prof. H. B. Baker's interesting studies

of the properties of purified substances is described in

a recent issue of the Chemical Society's Journal,

vol. ciii., p. 2060, in a paper published jointly with

-Mr. L. H. Parker. Two years ago, at a meeting of

the Faraday Society, an e.\periment was shown in

which water prepared under special conditions acted

much more slowly than ordinary distilled water on
sodium amalgam. It was remarkable that this differ-

ence persisted even after a considerable amount of

caustic soda had been formed ; it was therefore not

due to the non-conducting properties of the special

water, and has now been traced to the " catalytic

action " of traces of hydrogen peroxide. These are

present in ordinary samples of water, and in water
prepared from pure hydrogen and oxygen in presence

of palladium, but are destroyed by distilling from
metallic vessels and superheating the steam. One
sample of water prepared in this way in a platinum
apparatus had no perceptible action on sodium amal-
gam in three hours, and liberated only o-i c.c. in four

hours, 04 c.c. in five hours, and o-6 c.c. in six hours.

On the other hand, the addition of one part of

hydrogen peroxide to 100,000 parts of another sample
of water increased the amount of hydrogen liberated

from o to 38 c.c. in one hour, and 4-1 to 32-4 c.c. in

three hours, although it did not appreciably affect

the conductivity of the vi'ater.

A CATALOGUE of periodicals and publications of

literary and scientific societies, including standard sets

and library editions, which they have on sale, has
been published by Messrs. W. Heffer and Sons, Ltd.

An inspection of the catalogue suggests that men of

science and librarians have here a good opportunity

of completing their sets of transactions and of making
additions to their libraries at a moderate cost.

A COPY has been received from Cairo of the almanac
for the year 1914 compiled in the Government Publica-

tions Office for the Egyptian Government. Tlie object

of the almanac is to furnish information likely to be
useful to the various Government administrations in

their relations with each other and also to the general

public. In the section concerned with the Ministry

of Finance, full particulars are given in connection

with the Survey Department ; details as to schools and
colleges are included under the heading, Ministry of

Education ; and an exhaustive section, entitled

"General Information," supplies up-to-date facts as to

rainfall and other meteorological data, magnetic
values, scientific societies, weights and measures, in

addition to other matters of importance.

OVR ASTRONOMICAL COLUMN.
Detonating Fireball of January iq.

—

A consider-

able number of records of this object have now been
received by Mr. W. F. Denning, and it is certain that
the fireball descended to within a very small distance
of the earth's surface, if indeed it did not actually

fall to the ground. The observations are not suffi-
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ciently exact to indicate the precise spot wiiere the
meteor fell, if it came to earth, and the event might
easily pass unnoticed if it occurred in a country place
where no one happened to be near enough actually to

witness it.

Several observers carefully timed the interval between
the meteor's brilliant flash and explosion and the
sound which followed. This was half a minute near
Oxford and one minute a little further off in the same
part, while at several other places the times are given
as one minute to five minutes, according to the vary-
ing distance from the scene of the disruption. One
minute's interval equals a distance of about twelve
miles, and as part of this was horizontal distance and
not all vertical height, it is clear the fireball was only
a very few miles high at the time of its final outburst.

Inquiries should be instituted in the west part of

Berkshire, near Lambourn, for it is possible evidence

may be obtained as to the exact locality of the fall, if

it occurred. The radiant of the meteor was south of

Ursa Major, cither at 132° + 47°, or 154° + 41° prob-

ably.

The Total Solar Eclipse of August 21 Next.—
The Observatory for February publishes particulars

of the provisional arrangements which have been made
by the Joint Permanent Eclipse Committee with re-

gard to the observations of the total solar eclipse of

August 21 ne.xt. Under the auspices of the committee
Prof. Fowler, Mr. VV. E. Curtis, and Father Cortie,

with Major Hills and Father O'Connor as volunteers,

will be situated at or near Kiev. The first two-named,
with Major Hills, will devote their attention to photo-
graphing the spectrum of the chromosphere during
the partial phases with iron arc comparisons. The
other two will take photographs of the corona and its

spectrum, chiefly in the region of longer wave-lengths.
The Royal Observatory of Greenwich will be repre-

sented by Mr. Jones and Mr. Davidson, who will

attempt large-scale photographs of the corona, and
its spectrum, with special reference to the ultra-violet

region ; they will be stationed at Minsk. The Solar

Physics Observatory of Cambridge will send a party of

three, namely, Prof. Newall, Messrs. Stratton and
Butler, and this will be stationed at Feodosia, in the

Crimea. Their programme will include direct photo-
graphs of the corona on large and small scales, the

former for studies of "arches," and the latter for

extensions. The chromospheric spectrum will be
attacked with a concave grating without slit, for com-
parison with the slit spectra of Prof. Fowler's pro-

gramme. Polariscopic observations will also be made.

The Absorption of Light in Space.—^An ingenious
method of trying to detect the absorption of light in

space is that of photographing the spectra of stars

which liave similar spectra, but the stars themselves
should be at very different distances from the earth.

The spectrum of tlie more distant star should exhibit

a greater absorption towards the violet than that of the
nearer star, if such absorption be present in space.
This method was proposed by Prof. Kapteyn, and a
first attempt has been made by Mr. Walter S. Adams,
using the Cassegrain spectrograph of the Mount Wil-
son Solar Observatory ; his results are printed in the
current number of The Astrophysical Journal (January,
vol. xxix.. No. i). The choice of stars was facilitated

by the use of the ample material previously accumu-
lated for line of sight work, and the pairs finally

compared had spectra which were similar line for line.

Stars of various spectrum types were employed, and
of the twenty pairs investigated seven pairs were of
class Ko, two from each of B8, G5, and G6, and one
from each of .Ao, F4, F7, G8, K2, 'K4, and K6. While
six pairs showed no appreciable difference between the
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two ends of the spectrum, fourteen displayed a marked
difference which is stated to be very great in some
cases. In every case the star which is relatively faint

at the violet eiid of the spectrum is the star of small

proper motion. Mr. Adams points out that the

evidence of this small amount of material is two
slight to warrant any extended discussion on its appli-

cation to the problem of the absorption of light in

space.

Who's Who in Astrono.my.—The very excellent

book, entitled "Astronomical Observations and Astro-

nomers," and published under the auspices of the

Roval Observatory of Belgium, which first appeared in

the year 1907, is well known to most of the readers

of this column, and no doubt has been found a very

useful book of reference. The work was from the

pens of the astronomers at the Royal Observatory of

Belgium, and the task of collecting and arranging-

the information was no light one. It is now proposed

to bring the contents thoroughly up to date, and with

this intention circulars have been widely distributed

requesting that the printed forms be filled in. These
forms ask for a brief statement as to personnel, in-

struments, researches, and publications of observa-

tories, and it is hoped that everyone will do his best

to make the volume as complete as possible, and so

render more light the labours of M. P. Stroobant and
his co-workers.

WORK OF THE VIENNA RADIUM
INSTITUTEA

OF the seventeen papers before us, from the Radium
Institute at Vienna, five by Drs. von Hevesy and

Paneth, both of whom are well known in this country,

contain notable advances in our knowledge of the

chemistry of the radio-active elements. The chemical
identity of the several members of a group of isotopic

elements has been further put to the proof and ex-

tended to include the electro-chemical properties. An
elegant application of this new phenomenon of isotopy

has been made in analytical chemistry in the deter-

mination of the solubility of such excessively insoluble

compounds as lead chromate, sulphide, &c. The
principle of the method is to add to the common
element its radio-isotope in unweighable, but intensely

radio-active, amount, and to estimate the distribution

of the former after any chemical operation
from the experimental distribution of the latter

by radio-active measurements. Thus radium
D, derived from the decay of radium emana-
tion, is added to lead before its precipitation by
potassium chromate. Radium D being isotopic with
lead, the ratio of the lead and radium D must remain
unchanged by the precipitation. The quantity of lead

in the filtrate is, of course, analytically undetectable,

but the quantity of radium D is easily estimated. In
this way the solubility of lead chromate in water at

25° was found to be 0012 mg. per litre, or twelve
parts in a thousand million.

Another important direction, in which these inves-

tigators are extending, is in the application of col-

loido-chemistry to the radio-elements. Often, as they
and Godlewski in France have independently con-
cluded, even these extremely attenuated solutions of
the radio-elements behave as colloids rather than as
electrolytes and their transport under the electric

current is due to electrophoresis rather than to electro-

lysis. Polonium is the centre of interest in many of
these researches, for it is a new element, in the sense

» Mitteilungen aus dem In^titut fiir Radium-forschung, xxxviii-li i.

Ueber Neuerungenund Erfalirungen an den Radium-messungen nach der
yStrahlenmelhode. By V. F. Hess (l-'er/i. V. Physikal. Ges., 1913, xv.,

Nr. 20).
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that it is isotopic with no previously known one, and
occupies a separate place in Mendeleeff's table, so that

its properties cannot, like those of the majority, be

exactly determined by proxy.

V. F. Hess describes a convenient method of deter-

mining quantities of radium by the 7-ray method, the

quantity being read off by the constant deflection of an
Elster-Geitel single quartz-thread electrometer, in

conjunction with one of N. R. Campbell's high resist-

ances of xylol and alcohol. A long attempt to arrange

a standard measuring instrument, calibrated once for

all, which would give the quantity of radium without

the necessity of employing a radium standard, might
have been more successful if the author had been

acquainted with A. S. Russell's work on the measure-
ment of y rays and the necessity, if disturbances from
secondary rays are to be avoided, of using lead, not

brass, for the walls of the electroscope. In the same
field Flamm and Mache continue the account of their

attempts to measure the radium emanation quantita-

tively by the absolute value of the ionisation current

in a guard-ring plate condenser.

Hess has continued his determinations of the pene-

trating radiation of the upper atmosphere by means
of balloon ascents, and arrives at the startling con-

clusion that above 2000 metres there is a rapid increase

in the intensity of the penetrating rays. At these

heights the penetrating rays from the earth itself

would be absolutely negligible, whilst that from the

radium emanation in the air, which has its origin in

the earth and is of limited life, must be, at any rate,

less than at the surface. The conclusion that a great

part of the penetrating radiation cannot come from
the known radio-active constituents of the earth and
atmosphere is one that must evoke general interest,

and calls for the further radio-active exploration of

the upper atmosphere.
Other papers deal with chemical decomposition pro-

duced by radium rays and ultra-violet light (Kailan),

the solubility of radium emanation and other gases in

liquids (Stefan Meyer and Martin Kofler), the varia-

tion in the ranges of the individual a particles through

the probability variations in the number of molecules

they encounter in their path (Freidmann), and the

life periods of uranium and radium (Stefan Meyer).

The latter research treats critically the known data

from which these constants can be derived, and leads

to the result that there is complete agreement among
values obtained by independent methods. The most
probable values for the periods of average life of

radium and uranium respectively are 2500 and

723 X 10' years. Incidentally, it may be pointed out,

this makes the perennial problem of the origin of

actinium more of a mystery than ever, for there should

be no such agreement among the methods, if, as is

supposed, some 8 per cent, of the uranium atoms
branched off into actinium at some point before

radium is arrived at. But it may still be doubted

whether some of the data chosen, particularly the

equilibrium ratio between radium and uranium, are

not at fault. F. S.

SMOKE AND SMOKE PREVENTION.
ABIBILIOGRAPHY of Smoke and Smoke

Prevention," prepared by Mr. E. H. McClel-

land, has been published by the University of

Pittsburg, Pa. (Bulletin 2, 1913, pp. 164; price

50 cents). The bibliography has been com-
piled for the use of the Melton Institute of

Industrial Research, consisting of a body of scientific

experts, who are about to embark on an inquiry, the

nature and extent of which is set forth in the first

bulletin issued by the institute ("Outline of the Smoke
Investigation "). It contains an apparently complete
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list of publications dealing with smoke, its cause,
effects, and prevention. In looking through the biblio-

graphy, we are struck by the extent and varied sources
of the literature, a fact which clearly indicates that
the smoke nuisance has no mere "local habitation,"
but possesses a widespread interest. English,
.American, German, and French volumes predominate,
and if we were to estimate the extent of the nuisance
in these countries by the number of publications
England would stand easily first. Still, it is some
consolation to think that we do not suffer alone. The
question then arises, how long will the present state

of apathy on the part of the public authority continue,
and when will the limit to public endurance be
reached? It is true that we have the smoke clauses of
the Factory Acts ; but a perusal of these will imme-
diately dispel any faith in their efficacy. We have also
local bylaws; but experience will teach the most casual
observer that in most industrial centres atmospheric
purification has undergone little change. Indeed, in

some of the most notoriously bad localities average
convictions do not exceed one a year. There is, we
believe, a Bill to be introduced into the House of
Commons, and promoted by a large and influential
body of citizens connected with various industrial
centres, which, it is hoped, will find its way to the
statute-book. In the meantime, there is no question
that demands more immediate and drastic treatment
than the smoke problem owing to its effects on the
health, cleanliness, and general comfort of the com-
munitv.

ANTARCTIC PROBLEMS?-
The Problem of the Antarctic Andes and the

Antarctic Horst.

A'S the Weddell Sea will be the objective this year
*• of no fewer than three Antarctic expeditions,

some of its features as bearing on the above problem
may be discussed first.

The continuity of Coat's Land, discovered by Dr.
W. S. Bruce in the Scotia in 1904, with Prince Regent
Luitpold Land, discovered by Dr. Filchner in the
Detitschland in 1912, has still to be traced. Filchner
sighted three Nunataks of dark rock rising from the
inland ice to the south of " Vahsel Bucht," thereby
proving indisputably the existence of land under the
inland ice. The inland ice there rose gently from its

shore cliff of from 25 ft. to 65 ft. high, up to more
than 3000 ft. at a distance from the shore of about
thirty miles. Of far greater importance is the trac-
ing inland of the unknown coast to the south of Luit-
pold Land.

This is one of the greatest of the geographical
problems which the Shackleton Expedition should
solve. -Amundsen, • on his journey to the south pole
in 191 1, proved that the south-easterly trend of the
Queen Alexandra Range, discovered bv Shackleton at
the Beardmore Glacier, is not maintained in the Queen
Maud Ranges, but that the latter ranges bend to the
right as one follows a great circle from the Beard-
more Glacier to Graham Land. So far, this favours
the theory of Penck that .Antarctica is divided into a
West and East .Xntarctica respectively, by a strait con-
necting the Ross Sea with the Weddell Sea, for the
trend of the Queen Maud Ranges, if continued farther
north in the western hemisphere, would carry it to
Luitpold Land.
There can be little doubt that this Queen Maud

Range is bounded bv heavy fractures, of the order of
several thousands of feet, for geological reasons which
will be stated presently ; and that these trend lines

^ Summary of a p.-iper read before the Royal Geographical Society on
February o by Prof. Edgeworth D.-ivid, C.M.G., F.R.S.
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are, perhaps, as strongly pronounced as are any in

the world. If, therefore, the ranges, to which they
give origin, extend towards Luitpold Land, they are
certain to be strongly marked, and should be capable
oi accurate delineation by the Transantarctic party of

the new expedition. If, on the other hand, as seems
more probaljle, the Queen Maud Ranges, when traced
into the Weddell Quadrant, bend back towards
Graham Land, and become continuous with Charcot
Land and King Oscar II. Land, then Shackleton's
other party, operating from his main base at the head
of Weddell Sea, should be able to solve this all-impor-
tant problem. With its length already proved of no
fewer than 1400 miles, and its height of from 8000
to 15,000 ft, its stupendous fracture lines, involving
displacements of 5000 to 6000 ft., and its profound
influence on the meteorological conditions of Ant-
arctica, and probably of the southern hemisphere, it is

not the least important of the mountain ranges of the
world, and certainly yields to none in its geological
interest and the extreme difficulty of the problems
which it presents.

At the Graham Land end of Antarctica, Arctowski,
Nordenskjold, Gunnar Andersson, Charcot, and Gour-
don have proved that petrographically and tectonically

the rocks are distinctly Andean. Granodiorites, and
Andesitic rocks, in which zoned soda-lime felspars are
characteristic, are there predominant. Boulders of

gneissic rocks present in Tertiary strata at Seymour
Island suggest a pre-Cambrian foundation complex
at no great distance. Recently Dr. W. T. Gordon
has identified well-preserved Archa;ocyathinae in a
large block of limestone dredged up by Dr. W. S.

Bruce in the Scotia, from lat. 62° 10' S., long. 41° 20'

W., from a depth of 1775 fathoms, near the South
Orkney Islands, and specimens of Pleurograptiis
ceratiocaris and discinocaris, previously described by
Pirie, from the collections by Bruce in the South
Orkneys, proves the existence there of Ordovician
rocks. The sedimentary rocks are largely formed of
Jurassic plant-bearing strata, with one of the richest
known fossil floras of that age in the southern hemi-
sphere. In the west and central parts of Graham
Land these have been strongly folded, and mostly
overfolded to the east, as has been the case with the
greater part of the formations developed in the South
American Andes. Farther east in James Ross Island,

Snow Hill, and Seymour Islands, &c., there is a gently
inclined series of marine Cretaceous rocks, followed
by Middle Tertiary rocks (Upper Oligocene to Older
Miocene) with fossil leaves of Fagus, .Araucaria, &x.,

a geological structure recalling that of East Patagonia
and southern .Argentina, as compared with the folded
highlands of west Patagonia and southern Chile.
Then the zone of active or dormant volcanoes, which

intermittently characterises the Andean Chain, is met
with on both sides of Graham Land, in Bridgman,
Paulet, and Deception Islands, on the west, and in

Lindcnberg, Christensen, Sarsee, and the Seal Island
volcartoes on the east side. If now a comparison of
the broad structural features of West .Antarctica be
made with those of East Antarctica in the Ross region
it will be noticed that a great volcanic zorie stretches
along the western shore of Ross Sea from at least so
far south as Mounts Erebus, Morning, and Discovery,
to so far north as Cape Adare. This main volcanic
zone of the Ross Sea region is crossed by lesser zones
trending more or less east and west, like the Mounts
Terror, Terra Nova, Erebus, and Dry Valley zone,
the zone of the Balleny Islands, &-c. If, however,
this Ross Sea volcanic zone with the adjacent moun-
tains be compared with the ranges and volcanic zones
of West -Antarctica, the fact at once becomes obvious
that the ranges of the Ross area are entirely devoid of
folding, and are of a block-faulted plateau type.
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whereas the lavas and tuffs of the Ross region are
|

very distinct from those of West Antarctica, being
strongly alkaline, of the nature of trachytes, phono-
lites, kenytes, &c., and of as distinctly Atlantic type

as the West Antarctic rocks are of Pacific type.

The problem is further complicated by the fact that,

meagre as it is, our knowledge of the geology of the

King Edward Land area shows the eruptive rocks

there, in which granodiorites are conspicuous, to be

more nearly allied to Andean rocks than are those of

Ross Sea. There, too, in the Ross Sea region, a vast

coalfield with nearly horizontal strata sheets over all

the older rocks from near the south pole itself to

near Dr. Mawson's base in Ad^lie Land, a distance

of more than 1600 miles. According to the preliminary

report published in "Scott's Last Expedition," vol. ii.,

Mr. F. Debenham considers these Coal Measures to

be of Upper Palieozoic age. Like the Coal Measures
nf Santa Catharina in southern Brazil and the northern
Argentine, lying far to the east of the Andean fold

area, they are but very little disturbed. Moreover,
the structure of the mountains to the west of Ross
Sea resembles in some respects that of the Falkland
Islands, which again lie a little to the north-east of

the .Andean fold lines.

In the Falkland Islands undulating Devonian sand-
stones and quartzites lie with strong unconformity
on a pre-Cambrian ( ?) crystalline complex, and are

themselves succeeded by a nearly conformable group
of Permo-Carboniferous strata with a well-marked
glacial bed at its base which links it up at once with
the Orleans glacial conglomerate of the Santa
Catharina Coal Measure system. In his recent paper
to this society, Mr. T. Griffith Taylor mentioned that

the fossil fish-scales recently discovered by Mr. F.
Debenham and himself at Granite Harbour, were
considered by Dr. .A. .Smith Woodward to be of Devo-
nian age, and the fossil tracks figured respectively

bv H. T. Ferrar from the lower Beacon Sandstone of

East Antarctica, and by Nordenskjold from the Devo-
nian rocks of the Falkland Islands, show such a
remarkable similarity to one another as to suggest
that they are both of Devonian age. Now these late

Palaeozoic Coal Measures and Devonian rocks, more
or less horizontally stratified, are far more character-

istic of the outer foreland of the .Andes, that is, the

vast lower plateau or plain country lying to the east

of the Andes, than they are of the Andes themselves.
Sections are exhibited across typical portions of the
Andes and their foreland massifs, together with type
sections showing the probable geological structure of

West as compared with East .Antarctica, and a com-
parison is made between the structure of the Antarctic
Horst with the "ice divide" on the lower plateau to

the west, and that of the main divide between southern
Chile and southern Patagonia, as described by H.
Steffen, F. P. Moreno, and others. It is suggested
very tentatively that in the .Andean problem of the
Antarctic a new physiographic enigma is propounded,
viz. : When does a mountain range lose its identity

as a definite unit, and become another range worthy
of a different name?
The .South .American Andes are characterised and

defined by both folds and faults. In West Antarctica
the folds are present with the thrust directed easterly

as in the .Andes ; the volcanic zone is present, and
fractures are also present, as well as typical .Andean
eruptive rocks. In the Ross Sea region in the moun-
tains along its western shore, the great fracture lines

are perhaps continuous with those of Graham Land,
but the Andean folding has died out, as well as the
petrographical Andean province which is found rather
in King Edward Land than in the mountains to the
west of Ross Sea.

Provisionally it is suggested that while Arctowski's
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term, the " Antarctandes," may be used for the moun-
tains of West Antarctica, some such term as the

".Antarctic Horst" may be applied to the great ranges
of the Victoria Quadrant. The party to be dispatched

by Shackleton from his Weddell base westwards for

400 or 500 miles, which should include someone who
is both an experienced geologist and physiographer,

should be able to throw a flood of light on this great

Andean problem.
Then, too, a great opportunity is offered by this

expedition for sending a strong party from the Ross
Sea base, not only to lay out depots so far as to the

head of the Beardmore Glacier to meet the Trans-
.Antarctic party on their arrival from over the great

inland plateau, but also to collect systematically from
the highly interesting Coal Measures, at the head
of the Beardmore, with their associated fossil flora.

The Shackleton expedition found wood, apparently

allied to, if not identical with, coniferous wood, at

the head of the Beardmore Glacier, and fossil rootjets

in the adjacent shales suggest that the wood grew
near where it is now found ; and Captain Scott's party

have brought back specimens of fossil plants scientific-

ally of the utmost value from the same locality.

There, too, at Buckley Island, or Nunatak, thick beds

of Cambrian limestone with traces of Archseocyathinae

underlie the Coal Measures. It is difficult to imagine

any spot in the world more fascinating from the point

of view of geology, palaeontology, and many allied

sciences.

The problem of how trees, like modern forest trees,

could flourish within 300 geographical miles of the

south pole itself, which now for five months of the

year is in almost total darkness, is one which involves

the question as to whether the south pole was in late

Palajozoic time in its present position, or whether,

if the position of the earth's axes of rotation have

remained constant throughout geological time, the

continents may not have crept horizontally over con-

siderable distances, as suggested by Sir John Murray
and G. W. Lamplugh. The presence of the rich

Jurassic flora at Hope Bay in Graham Land and of

the Miocene flora of Beech and .Araucaria at Seymour
Island presents a similar problem.

Coast Survey.—The existence or not of New South

Greenland, originally reported by Morell, is of import-

ance for study by the various expeditions which should

be in that vicinity this year and next year. Soundings,

currents, and meteorologi'-al conditions suggest that

New South Greenland really exists.

The recent fine piece of coastal survey work by

Dr. Mawson and his Captain, J. K. Davis, whereby
about 1300 miles of new coast have been added to the

map, greatly needs to be extended, so as to join up
with Lieut. Pennell's latest surveys to the east, on the

Scott expedition, and also to connect westwards with

Kemp Enderby Land and Coat's Land. Obviously

the Andean problem cannot be finally settled until the

great unknown area between Charcot Land, King
Edward VII. Land, and Carmen Land is thoroughly

explored and charted.

Meteorology.—R. C. Mossman has shown that Ant-

arctica is of vast importance in controlling weather,

not only in its own immediate neighbourhood, but

even so far north as the subtropics of Chile. This

very important result from the establishment of Dr.

Bruce's Meteorological Station at the South Orkneys,
and the later system of meteorological stations in the

far south, instituted and maintained continuously by

the enterprise and insight of the Argentine Govern-
ment, is likely to be confirmed in the case also of

East Antarctica. Just as ice conditions in the Wed-
dell Sea largely control the rainfall of subtropical

Chile, so it is probable that ice conditions in the Ross
Sea may control some portions of Australasian rain-
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fall. Unquestionably very important results have been
obtained from the establishment of Dr. Mawson's
wireless meteorological station at Macquarie Island
in the sub-Antarctic. The Federal Government is

so much impressed with the importance of the results

that it has decided to maintain this station for a time,
experimentally, at its own cost.

In the coming- expeditions it will be important to

get meteorological data as to the location of the chief
cold pole of -Antarctica, and as to whether the low-
pressure area of Ross Sea ever leads to air being
sucked over from the Weddell Sea region, or vice

versd. Both are low-pressure areas, so that, when
their seas are ice-free, air obviously would stream into

them normally from the high polar plateau. The
trend of the dominant Sastrugi should be systematic-
ally mapped en route by all sledging expeditions.

Measurements of the upper-air currents to supplement
the work of G. C. Simpson, so admirably carried out
on the Scott expedition, are much to be desired, as
well as studies of evaporation and ablation generally
in regard to precipitation. A meteorological observa-
tory at the head of Weddell Sea should greatlv enhance
the value of the Argentine southern observatories.

Glaciology.—These problems are also interesting
and important. The Weddell Barrier, as shown by
the soundings, has, like the Ross Barrier, recently
retreated at least loo miles south of the position
which it once occupied in late geological time.

It will be important to ascertain whether in the
Weddell Sea, as at Gaussberg, at Ad<^lie Land, at

Termination Land, as well as in the Ross Barrier
region, the ice has everywhere been recently retreat-

ing. The importance of the evidence of moss ice

(" respirator ice ") in the lids of crevasses, as indicat-

ing sea-water underlying barrier ice, should not be
overlooked. The position of the Main Ice Divide on
the south polar plateau should be carefully determined,
as well as the directions and rate of movement of the
inland ice and of the outlet glaciers. The origin and
history of the outlet valleys—amongst the deepest in

the world—which transect the Antarctic Horst, offers

a most fascinating problem. Shafts of moderate
depth should be sunk .in the far inland snowfields to

determine the crystallinity of the material.
Biological, physical, including magnetic, observa-

tions, as well as chemical, and particularly oceano-
graphical investigations should, of course, not be
neglected. In regard to oceanography, it may be sug-
gested that not only should a general survey be made
to develop the continental shelves, submarine ridges,

and banks and deeper basins, but detailed surveys
should be made in the neighbourhood of large floating

piedmonts, so as to determine the existence or not
of ice-scooped rock-hollows where such glaciers reach
the sea floor, and of something like a terminal
moraine where the' barriers ended when at their maxi-
mum extension. Careful sets of serial temperatures
should be taken at close vertical intervals in the sea
around such floating glacier piedmonts and barriers
at various seasons of the year. These should throw
much light on the amount of annual loss, through
melting at their base, that such floating barriers must
undergo.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—The council of the Senate has issued
certain regulations relating to the directorship of the
observatory. It is proposed that the director shall be
appointed by the Observatory Syndicate at a stipend

of igo/. a year. He will be expected to reside at the
residence attached to the observatory, which will be
free of rent, rates, and taxes. It is assumed that
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the director will in future, as in the past, be one of the
professors of the University.

Mr. R. A. Peters has been re-elected to the Benn W.
Levy studentship for one year.

The master and fellows of Sidney Sussex College
have offered 50!. a year for five years toward the

stipend of a University lecturer in forestry. The
General Board of Studies is of opinion that the offer

should be gratefully accepted, and that the lecturer

should be appointed for a period of five years. The
General Board has consented to a request from the
forestry committee that it should have power to

appoint Mr. H. Jackson as University teacher in

Indian forestry.

Dr. E. E. Fournier d'Albe, assistant lecturer in

physics in Birmingham University, has been appointed
special lecturer in physics in the University of the
Panjab, Lahore.

The following advanced lectures, to which admission
is free without ticket, are announced in the London
University Gazette. A course of four lectures on the
theory of wave-motion, with special reference to earth-

quake waves, will be given at the University bv Prof.

Horace Lamb, on Fridays, beginning on February
20 A course of four lectures on the Assouan
Dam will be given at the Institution of Civil

Engineers, Great George Street, Westminster, by Mr.

J. S. Wilson, on Wednesdays, beginning on March 4.

It is announced in Science that the General Educa-
tion Board of the United States has given 150,0002.

toward an endowment of 300,000?. for the medical
department of Washington University, St. Louis, to

create full-time teaching and research departments in

medicine, surgery, and pediatrics. The conditions of
the gift provide that all teachers in these departments,
while free to render any medical or surgical service,

must not derive therefrom any personal gain. Their
entire time must be devoted to hospital work, to teach-
ing and research, as it is believed that medical educa-
tion in the past has suffered from the fact that the
teachers have had to rely on private work for the
greater part of their income. The General Education
Board has also made conditional grants of 2o,oooJ.

each to Knox College, Galesburg, III., and to Wash-
burn College, Topeka, Kan.

In the issue of Science for January 23 last Prof.
Rudolf Tombo, jun., of Columbia University, publishes
another of his useful articles on American university
statistics. On this occasion he deals with the regis-
tration returns for November i of last year of thirty

of the leading universities in the United States. Prof.
Tombo points out that (^hese universities are neither
the thirty largest universities in the country, nor
necessarily the leading institutions. The only univer-
sities which show a decrease in the grand total attend-
ance (including the summer courses) are Harvard,
Western Reserve, and Yale, the attendance of the
two institutions last named having remained prac-
tically stationary. The largest gains, including the
summer attendance, but making due allowance by
deduction for the summer course students who re-

turned for instruction in the autumn, were registered
by New York LIniversity (065), Illinois (944), and
Columbia (927). This year twelve institutions exhi-
bited an increase of more than 200 students in the
autumn term attendance, as against eight in 1912.
According to the figures for 1913, the institutions with
an attendance of more than 5000 students, inclusive
of the summer courses, rank as follows :—Columbia
(9,929), California (7,071), Chicago (6,834), Michigan
(6,008), Pennsylvania (5,968), Wisconsin (5,890), Har-
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vard (5,627), Cornell (5,612), New York University

(5,508), and Illinois (5,259). The largest number of
officers is found at Columbia, where the staff of
teaching and administrative officers consists of 907
members, as against 737 at Illinois, 731 at Harvard,
725 at Cornell, and 633 at Wisconsin.

SOCIETIES AND ACADEMIES.
London.

Royal Society, February 12.—Sir William Crookes,
O.M., president, in the chair.—S. G. Brown : Chemical
action that is stimulated by alternating currents. This
paper describes experiments on the effects produced
by passing a rapid alternating current through simple
voltaic cells, the general effect being to "stimulate
chemical action and to cause the cells to give a greater
supply of continuous current which otherwise would
not be produced.—R. D. Oldham : The effect of the
Gangetic alluvium on the plumb-line in northern India.
The depression occupied by the Gangetic alluvium
along the southern face of the Himalayas, as deter-
mined by geological observation, has a nearly vertical
face on the north, and a floor sloping upwards in a
southerly direction to the surface. The effect of the
defect of mass in the Gangetic depression is calculated
and shown to be capable of producing about 30" of
northerly deflection of the plumb-line at the margin of
the range, a deflection which drops rapidly on either
side of the margin, but more rapidly to' the south
than the north. At twenty to thirty miles south, the
distance depending on the width of the trough, it

becomes zero, and at greater distances is replaced by
a southerly deflection.—G. W. Walker : Note on the
origin of black-body radiation.—Prof. H. M. Mac-
donald

: The transmission of electric waves along the
earth's surface. A series is obtained which represents
the magnetic force at any point on the surface when
the oscillator is also on the surface ; the series con-
verges rapidly for large values of 9, and for not very
large values the first term is a sufficient approxima-
tion. For small values of the series converges very
slowly.—Dr. G. T. Beilby : Transparence or translucence
of the surface film produced in polishing metals (see
page 6gi).—Dr. S. W. J. Smith and J. Guild : A
thermomagnetic study of the eutectoid transition point
of carbon steels. The magnetic properties of steel at
temperatures near the eutectoid transition point (Ai)
seemed to deserve further examination. Simultaneous
observations of intensity of magnetisation and of tem-
perature were made over various ranges of heating
and of cooling in different magnetic fields. Nine
steels containing percentages of carbon ranging be-
tween o-i and 15 were used. Each steel contained
about 02 per cent., or less, of silicon and manganese.
It was found that the temperature corresponding with
the beginning of the transformation of the eutectoid
during heating (Aci) could be fixed within ±1° C.
under suitable conditions. This temperature was
735° C, and was the same for all the steels.—W. R.
Bousfield : Note on osmotic pressure. It is shown that
the assumption that the molecular interspaces of a
solution are filled with vapour, which there behaves
as a perfect gas, leads to the same general relation
between vapour pressure and osmotic pressure as is

given by thermodynamical considerations. The
anomalous fact that the osmotic pressure of a deci-
normal sucrose solution is found to be greater at

|

o' C. than at 5° C. is explained by reference to the
j

constitution of water and the effect of compression
upon the ice molecules. '

Physical Society, January 23.~Prof. C. H. Lees, vice- I

president, in the chair.-

—

P. R. Coursey : Some char-
acteristic curves and sensitiveness tests of crystal and !
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other detectors. Experiments were described recently
conducted on types of wireless detectors, and under-
taken with a view of finding out whether any relation

could be traced between the. sensitiveness and char-
acteristic curves of a detector. Sample curves for

some common detectors are included, and show that
in some cases a fairly good agreement exists between
the sensitiveness curve of a detector and the second
differential of its characteristic, this being most notable
in stable crystal detectors, but it is evident that the
flexure of the characteristic curve cannot be the only
cause of the response of a detector to wireless signals,

but that at least a second action must also be present,

as it was observed, notably in the electrolytic detector,

that the maximum ordinates on the second differential

were at places where the measured sensitiveness was
either zero or extremely small, showing that there are
probably two actions opposing one another at this

point. This action when present in other detectors

is perhaps electrolytic in nature, or the received oscilla-

tions when superimposed on the direct-current boost-
ing voltage partake of the properties of some
"trigger" action. This view is supported by experi-

ments with detectors of the tellurium-aluminium type.

—W. Duddell : A water model of the musical electric

arc.—C. R. Darling : Further experiments with liquid

drops and globules.—James Walker : A note on aberra-
tion in a dispersive medium, and Airy's experiment.
Lord Rayleigh's view that in the case of aberration we
are concerned with the group-velocity instead of with
the wave-velocity, makes it necessary to consider the
experiment of Airy, in which he measured the angle
of aberration with a telescope filled with water. A
modification of Lord Rayleigh's explanation leads to

the result that the angle of aberration thus determined
corresponds to an angle /i-'-u/L' measured in air.

The same result is obtained from an analytical inves-

tigation, and a numerical calculation shows that the

increase in the angle is about i per cent.—an amount
that is probably too small to be detected.

Mineralogical Society, January 27.—Dr. \. E. H.
Tutton, president, in the chair.—T. Crook :

The genetic classification of rocks and ore deposits.

The general principles of the classification of rocks
were considered, the term rock including all mineral
deposits. The exact nature of genetic grouping was
defined. Both rocks and ore deposits fall into broad
natural divisions in accordance with a geological
giouping of formative agents and processes, the type
being determined by the last operative agent or pro-
cess that gave the rock its individuality. The two
main groups are (i) endogenetic deposits, arising from
internal causes, and (2) e.xogenetic deposits, of super-
ficial origin, and these are subdivided in a consistent
genetic manner. " Sedimentary " and " metamorphic "

products cannot be regarded as constituting two in-

dependent subdivisions. A historical review of the
application of genetic-geological principles to the
classification of rocks and ore deposits was included.
—Prof. A. F. Rogers : Lawsonite from the central
coast ranges of California. Crystals from new
localities were described

;
prismatic and tabular in

habit and usually small, they displayed the forms 010,
001, on, no.

—

A. F. Hailimond : Uniaxial augite
from Mull. The small, lath-shaped crystals, which
seldom exceed ^ mm. in diameter, have refractive
indices o 1-714, e 1-744, specific gravity, 344, pro-
nounced dichroism (0 smoky-brown, c pale yellow),
two cleavage directions nearly at right angles, and
an extinction angle of 3oJ° on the cleavage. A chem-
ical analysis revealed distinct differences from ordinary
diopside, and the composition approximates to that
of hypersthene.

—

H. H. Thomas and W. Campbell
Apparatus for grinding crystal plates andSmith
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prisms. A gun-metal cylinder with its axis normal
to a triangular brass-plate, about 5 cm. in diameter,
resting on three screws, one of which has a graduated
head, is movable vertically along, and rotatable about
its_ axis, and by rotation of the graduated screw the
axis of the cylinder is inclined at a known angle to
the grinding lap. A crystal suitably mounted is

brought by means of these two rotations into any
desired position, a series of chucks of different inclina-
tions being provided for holding it. The zero position
is determined optically. A graphical method of deter-
mining the requisite rotations was described.

Zoological Society, February 3.—Sir John Rose Brad-
ford, vice-president, in the chair.—G. A. Boulenger :

Collections of Batrachians and reptiles made by the
British Ornithologists' Union and the Wollaston Ex-
peditions in Dutch New Guinea. Four species of
Batrachians and eight species of reptiles were de-
scribed as new.—Dr. F. E. Beddard : Further observa-
tions upon the Cestode genus Urocystidium, Beddard.

Mathematical Society, February 12.—Prof. H. F.
Baker, vice-president, in the chair.—G. T. Bennett :

Exhibition and explanation of some models illustrating
kinematics.—Prof. H. M. Macdonald : Formulas for the
spherical harmonic P„-™ (m), when i — /i is a small
quantity.—Prof. E. W. Hobson : The representation of
the symmetrical nucleus of a linear integral equation.
•—Dr. W. F. Sheppard : Fitting of polynomials by the
method of least squares (second paper).—H. Bateman :

The differential geometry of point-transformations
between two planes.—Major McKendrick : Studies in

the theory of continuous probabilities.

Manchester.
Literary and Philosophical Society, January 27.—Mr.

F. Nicholson, president, in the chair.—T. A. Coward :

The willow titmouse in Lancashire and Cheshire.
The author, after defending the subdivision of geo-
graphical races of birds into subspecies with distinctive

trinomials, described how the Holarctic black-capped
titmice fell naturally into two main groups, having
as their types Parx^s pajustris and P. atricapillus, L.
The marsh-tit, the British representative of the first

group, has long been recognised and accepted, but
only within recent years has it been discovered that
a British willow titmouse is referable to the atri-

capillus group. The willow-tit occurs along with the
marsh-tit in many English counties, and it apparently
replaces the latter bird in Scotland. It is found in

both Lancashire and Cheshire, and in 19 13, at any
rate, nested in Cheshire. Most writers on British
birds have described the typical marsh-tit, apparently
in ignorance of the occurrence of both forms. Mac-
gillivray, whose specimens were obtained in Scotland,
accurately describes the willow titmouse. Both birds,

however, are figured and described in the " British
Bird Book," edited by F. B. Kirkman.~Dr. A. D.
Inims : Observations on Phromnia marginella in India.
He discussed the recorded instances of insects of the
Fulgorid genus Phromnia, or Flata, bearing a close

resemblance to certain flowers. One species, observed
by J. W. Gregory, exists in two forms, one green and
one reddish, and he (Gregory) describes the insects so
grouped on a stem that the green individuals occupy
the upper portion with the red individuals immediately
beneath them, thus closely resembling a flowering spike
with the green unopened buds above. On the occasions
on which the author observed P. marginella, in the
Himalayan foothills of Kumaon, the two types—one
green, the other pinkish-buff—were closely inter-

mixed. Poulton suggests that the first specimens of
a group to emerge are red, and those that issue later

green. Gregory may have come across undisturbed
groups which, therefore, had the green specimens
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above and the red ones below. The groups noted by
other observers may have reassembled, and thus lost

the possible arrangement possessed on emergence
from the pupae. Long waxy filaments, closely related

chemically to Chinese white wax, issue from the

hinder extremity of the larva of P. marginella.

Dublin.

Royal Dublin Society, January 27.—Prof. J. Joly,

in the chair.—Prof. W. Brown and J. Smith :

Subsidence of torsional oscillations in nickel wires
when subjected to the influence of alternating mag-
netic fields. The experiments showed that a remark-
able decrease takes place in the internal friction of the

wire when under the influence of alternating magnetic
fields, the influence being more marked the higher
the frequency of the alternations. There was shown
also a very marked difference in the behaviour of the

nickel wires in the hard and soft states, the hard wire
after being subjected to an alternating magnetic field

of high frequency, say 100 to 140 a second, became
temporarily non-magnetic, which the authors call mag-
netic fatigue. That this fatigue is temporary is shown
by the fact that it can be cured in several ways.

—

Prof. T. Johnson : The fouling of a water supply by
Oscillatoria and its purification. In the spring of

1913, when the London water supply was contaminated
by the two diatoms Asterionella and Tabellaria, an
important water supply in Ireland also suffered from
the presence of a My.xophycean, Oscillatoria tenuis,

Ag., var. natans, which gave the storage water (360
million gallons) a fishy, mouldy smell. The water
was cleared of the weed without injury to fish or man
by treating it with copper sulphate (i to 10 lb. in

i,ooo,ooo.gallons of water), as recommended by Moore
and Kellerman, of the U.S. Department of Agricul-
ture. Mud dredged from the shallow bottom of the
upper end of the storage mountain lake gave the
"water-bloom" of writers on examination in the
laboratory.—Prof. H. H. Dixon : Note on changes in

the sap caused by the heating of a branch. The
changes which might be anticipated in the sap of the
conducting tracts of a branch by the rendering per-
meable of the plasmatic membranes of the adjoining
cells and the consequent discharge of their contents
may be experimentally demonstrated by cryoscopic
and conductivitv measurements, and by various chem-
ical tests. It is found that sap centrifuged from a
heated branch is from four to six times more concen-
trated than that similarly extracted from a living one.
This change in concentration of substances not rapidly
absorbed would act as a physical poison on the cells

of the leaves supported by the branch, and would alone
explain the changes observed in these leaves. It was
also found, in four cases out of five, that the sap of a
steamed branch acted as a protoplasmic poison to the
cells of Elodea leaves, while during the same time
the sap from fresh branches was innocuous.—Prof.
H. H. Dixon : Note on the tensile strength of the sap
of trees. It has recently been stated that while water
sensibly free from dissolved air has considerable ten-
sile strength, it has been impossible to demonstrate
this cohesion in the sap of trees. This statement is

negatived by previous experimental work. However,
it seemed of interest to test the tensile strength of sap
directly. Experiments were carried out on sap centri-
fuged from the branches of trees. Berthelot's method
of generating tension was used, but allowance was
made for the distortion of the containing tube during
the experiment. It was found easy to generate ten-
sion in both boiled and unboiled sap. In both cases
the sap was almost, if not quite, saturated with dis-
solved air. The highest tension obtained with the
boiled sap was 725 atmospheres, but with the un-
boiled 20S atmospheres was obtained.—Prof. J.

Joly :
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A deep-sea hydraulic engine. This engine is for

developing power in depths from 200 fathoms down-
wards, for the purpose of boring into the deep-se«

deposits. The water at the great pressure prevailing

is the working substance, and after actuating the

boring engine, is discharged into steel bottles which
are coupled to the engine by high pressure tubing.

The power available is very considerable. A full

description of the entire machine, and of the methods
of lowering, controlling, and raising it, were given,

and working drawings were shown.

Calcutta.

Asiatic Society of Bengal, January 7.—Gouripati
Chatterji : A demonstration apparatus for determining
Young's modulus.' An optica! lever method is de-

scribed, simplified so that measurements of the

modulus can be made to 5 per cent, in about ten

minutes for lecture demonstration purposes.—M. S.

Ramaswami : A new species of Diospyros from the

Tinnevelly Hills. A description of a hitherto un-
described Indian species of the genus Diospyros is

presented.—M. S. Ramaswami : Studies on the leaf

structure of Zoysia pungens, Willd. A detailed dis-

cussion of the structural adaptations, noticeable in the
leaf of the maritime sandgrass Zoysia pungens, Willd.,
due to its peculiar habitat.—J. Coggin Brown :

Grooved stone hammers from Assam and the distribu-

tion of similar forms in eastern Asia. An account of

certain hammer stones with well-marked grooves or
belts, from the Tezpur district, Assam. Such forms
are of the greatest rarity among the numerous Neo-
lithic stone implements in which certain parts of the
Indian Empire abound. Grooved stone hammers only
occur sporadically in eastern Asia, and the short list

of recorded instances is given for comparison. On
the other hand, they abound in the North American
culture area, and are generally distributed throughout
the United States. The subject is of some importance
for the additional light it throws on the relation of
the prehistoric archaeological types of the eastern
Asian and North American culture areas. It is lon-
cluded that there is no evidence to prove that the
stone axe did not revolve as an independent unit in

the latter area.^H. H. Mann and S. R. Paranjpye :

Intermittent springs at Rajapur in the Bombay Presi-
dency. These springs flow at very irregular iriter-

vals, generally for a month or two at a time, and
are held in great veneration in western India. In this
paper they are fully described and figured, their tradi-
tional history and the folklore connected with them
are set forth, and partial analyses, showing that the
water does not differ materially in composition from
that of other springs in the Deccan Trap area, are
given.
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NOTICE.
The issue of NATURE for

Thursday next—March 5—will

begin a new volume. The
number will, therefore, be a

good one with which to begin

subscribing.
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p. cclxvii.
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OFROYAL INSTITUTION
GREAT BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.

Saturday next (February iS), at Three o'clock, Professor Sir J. J.
Thomson, Professor of Natural Philosophy, Royal Institution, First of

Six Lectures on "Recent Discoveries in Physical Science." One
Guinea the Course.

Tuesday next (March 3), at Three o'clock, Professor Sir J. H. Biles,
LL.D., D.Sc. First of Three Lectures on " Modern Ships." (i)

"Smooth Water Sailing," (2) "Ocean Travel," (3) "The War
Navy." Haifa-Guinea the Course.

Thursday (March 5', at Three o'clock, Professor C. F. Jfnkin,
M.Inst.C.E. First of Three Lectures on " Heat and Cold." Half-a-

Subscriptit all the Co . the Season, Two Guit

THE DAVY-FARADAY
RESEARCH LABORATORY

ROYAL INSTITUTION,
No. 20 ALBEMARLE STREET, LONDON, \V.

DIRECTOR
Professor Sir JAMES DEWAR, M.A., LL.D.,

D.Sc, F.R.S.

This Laboratory was founded by the late Dr. Ludwig Mond, D.Sc,
F.R.S. , as a Memorial of Davy and Faraday, for the purpose of enabling
properly qualified persons to conduct Chemical and Physical Research.

Workers admitted are entitled to the use of the exten.sive chemical and
physical apparatus belonging to the Laboratory.

The Director may, subject to the approval of the Laboratory Committee,
supply special chemicals, or authorise the Mechanician to construct special

appaiatus for individual investigators.

MICHAELMAS TERM.—Monday, October 6, to Saturday,
December 20.

LENT TERM.—Monday, January u, to Saturday, April 4.

EASTER TERM.—Monday, April 27, to Saturday, July 25.

h Laboratory toApplications for admission to the Davy Faraday Re
be addressed to the Assistant Secretary, Royal
Albemarle Street, London, W.

No.

NATURAL SCIENCE SCHOLARSHIP.
KEBLE COLLEGE, OXFORD.

with Laboratory
this College in

A SCHOLARSHIP of the annual value of ;^6o, togeth.

Fees not exceeding £zo per annum, will be awarded
March, 1914.

The Examination commences Tuesday, March lo.

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics
all candidates, and Elementary Chemistry for tho'^e who offer Biology.

For full particulars apply to Dr. Hatchett Jackson, Keble College,

Oxford.

EXPERIENCED NATURAUST & TAXIDERMIST, visits
public and private collections for repairing, cleaning, and rearranging.

Lessons in taxidermy, modelling, and casting. Highest references.

Terms and vacant dates apply Box No. 19, c/o Nature.

BIRKBEOK COLLEGE,
BREAMS BUILDINGS, CHANCERY LANE, E.C.

Principal: G. Armitage-Smilh, M.A., D.Lit.

COURSES OP STUDY (l>ay and Evening) for the Degrees of the
UNIVEKSITV 0¥ LONDON in ihe

FACULTIES OF SCIENCE & ARTS
(PASS AND HONOURSI

under RECOGNISED TEACHERS of the University.

SCIENCE.—Chemistry, Physics, Matheinalics (Pure and
Applied), Botany, Zoology, Geology and Mineralogy.

ARTS.—Latin, Greeic, English, French, German, Italian,

History, Geography, Logic, Economics, Mathematics (Pure
and Applied).

Evening Courses for ihe Degrees in kconomlcs and Law.

POST-GRADUATE AND RESEARCH WORK.
Prospectuses post /fee, Calendar yf. {by post ^t/.) from the Secretary.

SOUTH-WESTERN POLYTECHNIC INSTITUTE,

MANKESA KOAI>, CHKLSEA, S.VV.

Day Courses under recognised Teachers in Preparation for
London University Degrees in mechanical and Electrical
Engineering, in Chemistry, Physics and Natural Science;
and Technical Courses arranged lo extend over Three Years
and Prepare for Engineering, Electrical, Chemica! and

Metallurgical Professions. Session Fee. £15.
Evening Courses in all Departments :—

Malhema ics—»l. I.istrb, A.R.C.S., T. G. Strain. M.A.; Physics—
*S. Skinner. M.A.. "1.. Lownds, B.Sc , Ph.D., 'V VV. Jori.an, B.Sc.
Chemistry— 'J. B. Ccii.eman, A.U.C.S., '). V. Ckocker, M. A., D.Sc,
and 'K. H. Lowe, M.Sc. ; Botany—'H. B Lacev, S. E. Chandler
D..Sc., and *W. Ru.shton. AR.C.S , D.I.C. ; Geolog>-*A. J. Maslen
F.G.S^., F.I..S. ; Human Physiology— E. I,. Kennawav, M.A., M.D.
Zool..g)-*J. T. Cunningham. M.A. ; Engineering—-W. CAMi-BELt
Houston, B.Sc, A.M.I.C.E., "V. C. Davies, B.Sc , and H. AfOHriK
Electrical Kngineering- *A. J. Maicowbr, M.A., 'B. H. MoRPHV, and
U. A. OSCHWALD, B.A.

•Recognised Teacher of the University of London.

Prospectus from the Secretarv, post free, 4,1'. ; at the Office, \d.

telephone : 899 Western. SIDNEY SKINNER, M.A., Principal.

TECHNICAL INFORMATION BUREAU
r\R IFPT To supply technical information on ScientificUUULOI Subjecis connected with Mining and Metal-

lurgical work, such as Geologv, Mineralogy,
Petrology, Chemistry, Metallurgy, Electricity, Mechanics,
Steam, Surveying, &c.

FOR ENQUIRERS IN For a report containing biblio-

UNITED KINGDOM. |ri'nTo,;e;i'|jeTlssuudTb;°e
the chaige is ten shillings.

FOR ENQUIRERS Replies to enquiries would not only

ARROAf) S'^^ index references, but also typedMonu/iu.
extracts or abstracts, quoting prices

of papers, books, magazines, &c., which reier to the
subject. The charge for this service is twenty-five shillings
for each subject, replies being given if possible by return

For further inforni.-i'ion app'y
EDGAR P. RATHBONE, M.IM. &M.,

Telephone: Wall 7241. 810. Salisbury House, London. E.C.

ROYAL SOCIETY.
SORBY RESEARCH FELLOW.

;senting the Royal Society and th'

Sheffield, appoini
will proceed to the election of a t

Fellowship is not to train men for o
in natural knowledge by enabling

ersity of
by Research Fellowship Fund,

objei

cb, but >obi: ladv
^n of proved ability lo devote them-

selves to research. Ihe appointment will be for five years, subject to

regulations, a copy of which may be obtained on applicarion to the Royal
Society. The emoluments of the Fellow will be approximately ,£500 per
annum. The Fellow elected will be expected lo puisue his investigations

at the University of Sheffield unless the nature of the investigation requires
that the work should be done elsewhere ; he will be expected to enter upon
his duties as soon after election as possible.

App'ications from candidates for ihe Fellowship will be received by the
Secreiariei of the Royal Society, at Burlington House, London. W., up ic

April 20. Each application should contain a brief statement of the scien-

tific career of the candidate, including his previous work, and a statement,
as precise as possible, of the nature of the work to which he proposes to
devote himself if elected.

Each candidate is requested to send one reference, but testimonials are
not desired.

February, 1914.
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WHAT OF THE ANCIENT UNIVERSITIES?
A History of University Reform from 1800 a.d.

to the present time, with suggestions towards

a Complete Schetne for the University of Cam-
bridge. By A. I. Tillyard. Pp. xv + 392.

(Cambridg-e : W. Heffer and Sons, Ltd., 1913.)

I'rice I05. net.

THE unrest amongst the critics—favourable

and adverse, with knowledge and without

—of our ancient universities continues. The old

foundations have been compared, sometimes not

very intelligently, and put into competition

with the newer university institutions. Men
have formed themselves into camps, very strong

views as to the merit of the type of university for

which they were contending have been formed,

and a few thoughtful and illuminating- articles

have appeared. Lord Curzon set the ball a-

roUing at Oxford, and, although the momentum
acquired is not yet great, things are moving, and

it is being discovered that around finance centre

most of the possiblities of improvement or reform.

At Cambridge, syndicates of men with extreme

views, associated with a number of more moderate

men, have formulated schemes which have been

so far mutually destructive, that after years of

heated discussion it has at last been agreed to

recommend the re-arrangement of the method of

paying degree fees.

From this it may be arguji with some point

that those within the University do not realise the

imp>ortance of the questions that are being raised

outside the University. Oxford and Cambridge

are not private corporations, but national institu-

tions, and some of the would-be reformers hold

that they have a right to ask these Universities to

continue to fulfil the functions for which they exist.

Throughout this controversy, howe\er, it has been

manifest that many who have taken part in it are

not acquainted with existing conditions or the past

history of the universities. It is not surprising,

therefore, that attempts made to stir up the ques-

tion of university reform have been futile. The

author of the work before us, though a classical

scholar and taking comparatively little interest in

the scientific work of the University, has un-

doubtedly adopted the scientific method of collect-

ing, sifting, and verifying facts and of consider-

ing the history of the L^niversity and its relation

to their present attitude and position.

The work opens with a brief but very interest-

ing history of the University, in which, of course.

Cooper's "Annals," Mullinger's "History of

Cambridge," and Goldwin Smith are largely

NO. 2313, VOL. 92]

drawn upon. Then follows a brief but sufficiently

detailed account of the attack made by the Edin-

burgh Review on the University of Oxford ; and

we are taken step by step through the second

attack made by the review and Sir William

Hamilton, all this leading up to an account of

the controversies out of which arose the Royal

Commissions of 1850 and 1872, and of the series

of legislative measures which brought the two

Liniversities more nearly into line with modern

methods and requirements. Of this phase our

author writes out of the fullness of knowledge

arising from a careful study of numerous docu-

ments and the collation of facts and statistics

derived from many sources.

Perhaps the most interesting chapters in the

book are those dealing with the legislation ending

in the abolition of tests and clerical Fellowships,

in the opening wider of the doors of the univer-

sities, in strengthening and welcoming men seek-

ing a broader curriculum on which might be built

up more advanced professional training, in the

institution of college contributions to a common
university fund, and in the foundation of the

Financial Boards and of the various Boards of

Studies. A full abstract account of the finances

of the Oxford and Cambridge Colleges enables

the reader to form some idea of their resources,

and only after giving a really impartial statement

of facts and figures are any suggestions offered

for a scheme of reform, a scheme dealing specially

with Cambridge.

It is maintained that although in recent years

great advances have been made, the education

provided by our national universities is too ex-

clusive and, at the same time, too costly. The

extreme exclusiveness of the colleges has been

broken through to some extent, for they are

anxious to attract by scholarships and exhibi-

tions brilliant scholars from whatever source, and

brilliant boys are welcome, whether they come

from the State schools or from the great public

schools. From the former and the smaller public

schools come those who devote themselves to

the mathematical, the natural science, the moral

science, and tripos examinations other than the

classical ; and with the increase of the natural

science and physical-science tripos work in the

university there has been a great extension in the

study of the applied sciences—engineering, medi-

cine, and agriculture.

It may be pointed out—this with no wish to

detract from the merit of an admirable book—that

the passing of difficult examinations, even if done

at small cost, is not always the best thing for the

student. The university has a higher function

than that of trainine";.S?anuiMEl7®Q,^ wallahs by

'oXd D
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means of college tutors or the holders of several

college and university offices, of university pro-

fessors, some adequately, others very badly re-

munerated, or of lecturers or demonstrators so

insufficiently paid that they must possess private

means or undertake private coaching.

That the colleges have an imporlant part to play
in the training of men is accepted by the author,

but he thinks that it should be brought home to

them that where the college system is wasteful
in the matter either of men or money, and where
their interests clash with wider and greater in-

terests, some attempt ought to be made to allow

things to assume their proper proportions and
perspective. Vested interests are firmly rooted
and powerful, and the whole question is so com-
plicated that it will be necessary to move warily,

and to consider any suggested changes very care-

fully, but that some changes must come those
who read this work will be thoroughly convinced.

Method rather than " subject " is the guiding
factor in education, and it is recognised that

the college system is valuable in the formation
of character, but that the system might with
advantage be modified very profoundly without
impairing this special function scarcely admits of

argument. Here finance is the key to the whole
situation, and so long as the management of the
bulk of the funds in the dual corporation of col-

leges and university remains with the colleges,

any great economy appears to be out of the ques-
tion. Those most intimately concerned appear
to think that the colleges cannot transfer to the

university any greater share of their endowments
unless they can succeed in concentrating their

forces and effecting great savings. If, then, the

university is to avail itself of its great oppor-
tunities, it must look for additional support from
the public, using all these terms in their widest
sense.

It is interesting to find how some critics of the
universities appear to belittle the physical and
natural sciences as educative subjects ; and even
where they are pleading for the retention of these

branches of knowledge in the university curricu-

lum, to look upon them as supplying "soft
options." Sir William Hamilton, speaking for

these critics, argued that a university ought to

teach the physical sciences because they require

costly experiments, apparatus, and collected ob-

jects, whilst he looked upon the natural sciences

as peculiarly fitted to the pass or poll men, and
seemed to think that such subjects are worthy only
of reception by inferior minds. By implication

our author falls in with Sir William Hamilton,
who says tliat "the knowledge which depends on
the ocular demonstration of costly collections and

NO. 2313, VOL. 92]

experiments—this knowledge, easy and palpable,

requiring an appliance more of the senses than

of the understanding, can be fully taught to all,

at once, by one competent demonstrator, the

teaching of the natural sciences, therefore, ought
to be ' professional ' (professorial?)."

To some it appears that the university should

concern itself not only with obtaining efficiency

of education, but with elevating ideals, with rais-

ing the standard of culture, with the encourage-

ment of research and the production of new
knowledge, and with the building up of character.

For all this the natural and physical sciences

constitute as useful a medium as classics, mathe-

matics or philosophy, whilst the latter, going

hand-in-hand with science in the " search for

truth," must, in the long run, prove irresistible.

All who take an interest in the welfare of our

ancient universities should read this book ; what-

ever may be their view as to the functions of

these universities, they will here find, in conveni-

ent form, information that cannot but be valuable

to them, information that hitherto has been

accessible only to those who had the leisure and
enthusiasm to read through an enormous amount
of uninteresting detail in order to acquire material

relevant to the subjects now under consideration.

To many the book will be a call to action.

MEDICAL HYDROLOGY.
The Principles and Practice of Medical Hydro-

logy. Being the Science of Treatment by

\\'aters and Baths. By Dr. R. Fortescue Fox.

Pp. xiv+295. (London: University of London
Press, 1913.) Price 6i-. net.

WITHIN the compass of fewer than 300

pages Dr. Fortescue Fox presents us with

a most readable and comprehensive survey of the

history and physiology of bathing, of hydro-

therapy, of medicinal springs and baths, and of

the indications for hydrological treatment. The
author has so thoroughly digested his judiciously

chosen material that he leaves the reviewer but

little scope for criticism ; and that material is

presented in an easy flowing style which will

commend itself to the non-professional reader as

well as to the spa physician and the general prac-

titioner. The lay reader will also find this book
particularly useful for guidance in the hygienic

use of baths for sensitive subjects and children.

The strong feature of the work, considered from

ihe professional point of view, is the free use of

physiology in explanation of the curative action

of baths and waters, thus infusing into the

empirical data of hydrotherapeutics the scientific

element, which is the life-blood of an applied
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science, such as that of " medical hydrology "

—

the appropriate term adopted by the author. But

in thus binding his facts together in scientific

order, he repeatedly insists on the individual

physiological factor presented by each case. The
author reminds us that medical hydrology in this

twentieth century is not taught in any of our

schools, whereas in France, Germany, Austria-

Hungary, Italy, Switzerland, Holland, Belgium,

and in the United States, the student can obtain

instruction in this department of medicine. The
irony of our position in this matter is emphasised

by the fact that the modern conception of the use

of baths and waters in health and in disease

actually originated with an Englishman, Sir John
Floyer, of Driffield, who, in 1697, published his

work entitled, "An Inquiry into the Right Use
and Abuse of the Hot, Cold, and Temperate
Baths in England." In a word, though England
is its birthplace, hydrology has been mainly reared

abroad.

The author advocates the establishment of a

chair in hydrology in this country. This matter
has our entire sympathy and support. But we
should bear in mind that the teaching of that

chair should embrace a wider range than that

of hydrology ; for in these days spas are under-
going a process of evolution, and are widening
their therapeutic methods beyond the use of

medicinal waters—the latter being supplemented
by the adoption of other forms of physio-therapy

such as treatment by electricity, light, the different

rays, physical exercises of different kinds, &:c.

Therefore the spa physician should possess a good
working knowledge of all the various physiological

lines of treatment now adopted at our watering-
places.

We trust that a progressive practical university,

like that of London, will decide to set up a chair

of "medical hydrology and physico-therapeutics,"

and allot it to a lecturer, such as Dr. Kortescue
Fox himself, who has the experience of many years
as a spa physician, and is endowed with the

requisite scientific spirit.

GEOGRAPHICAL OUTLOOK AND
CONTROL.

(i) The Continent of Europe. By Prof. L. W.
Lyde. Pp. xv + 446 + maps. (London: Mac-
millan and Co., Ltd., 1913.) Price 75. 6d. net.

(2) Industrial and Commercial Geography. By
Prof. J. Russell Smith. Pp. xi-l-914. (New
York: Henry Holt and Co., 1913.) Price

3.50 dollars.

(i) TN this important volume Prof. Lyde applies

X higher geographical methods to the treat-

ment of the continent of Europe. The use of the
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word " higher " is intended to convey the fact

that the volume is clearly intended for students

at an advanced stage, if not, indeed, for their

teachers. In fact, the reader is frankly faced, in

the initial chapter, with five pages the difficulty of

which there is no endeavour to conceal ; it pre-

supposes a very strong mental digestion, the active

forces of which include a complete fore-know-

ledge of the tetrahedral theory of the earth's

shape, and are expected to assimilate a philosophy

of the " world-relations " of Europe, based (in

part) upon that theory. These five pages passed,

we are on easier ground when the regional rela-

tions of Europe, its relief in general and its

climate, and the geographical " control " exercised

by these factors, are considered. These topics

occupy nine chapters, while the remainder deal

with the four great European peninsulas, and

within these, and thereafter, with divisions purely

political. The regional relations of the continent

are wisely made clear at the outset, and thereafter

kept in subordination to the political divisions

;

geographical work of this character must neces-

sarily proceed on these lines, and Prof. Lyde

admits in his preface that he finds it "difficult to

picture clearly the precise limits of a natural

region " ; it might, indeed, be asked whether

anyone supposes that such limits exist.

Throughout the book geographical control is

kept constantly in view, whether as exercised over

natural distribution or over human activities. In

a book of so general a character, it is a matter

for congratulation that the author (unlike many
writers of smaller volumes, in which the fault is

even less justifiable than it would be here) refrains

from straying into the domain of pure history,

and only permits himself reference to historical

facts in such cases, let us say, as that of a town

which has risen or decayed from its former estate,

and when in the explanation of such process a

geographical factor is involved.

The author has some slight tendency (but here

again he exercises more restraint than others)

towards the creation of a vocabulary of his own,

the necessity for which is not always apparent ; he

explains, however, and gives reasons in his

preface for certain unfamiliar terms which he

prefers, such as "wyr" and "wind-whirl." It is

a matter for question whether he makes out a

case for the exclusion of " cyclone " and " anti-

cyclone," or whether geography, borrowing these

terms from another department of science, with

which it is in a condition of mutual dependence,

has any right to attempt to replace them.

The book is fully mapped, Messrs. Philip's

coloured physico-political maps being satisfactory
;

the textual maps and diagrams are of varying
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quality. The printers perhaps share with the

author a certain disregard for system in the spell-

ing of place-names ; some signs lie outside their

view, even one so necessary as the Swedish o,

which is a different letter, with a totally different

sound, from a in that language ; the translitera-

tions adopted for Balkan names are not always

beyond criticism.

(2) Prof. Russell Smith's "Industrial and Com-
mercial Geography " is laid out on no actually

original lines, though they are in some respects

unusual. He wholly omits the discussion of the

general industrj' and commerce of countries indi-

vidually. In a first part, which is headed "Indus-

trial Geography," he deals with agriculture gener-

all)', and its departments—grains, domestic

animals, fruit, sugar, and the like—with fisheries,

with manufactures (forest industries, metal indus-

tries, and the rest), and with mineral industries.

His second part, "Commercial Geography," deals

with trade routes principally, and here perhaps,

in comparison with other commercial geographies,

this book has its chief value. The material for the

analysis of trade routes has to be gathered from
many sources, and is not easy to digest and adapt

to geographical methods when gathered, and
geographers owe Prof. Smith gratitude for his

chapters on this subject. He deals successively

with the trade routes of North America and
Europe, with the North .'\tlantic route, with the

routes of Asia, the North Pacific route. South
American routes, African routes, and that of the

Cape of Good Hope, those of Australasia and the

South Pacific—a logical geographical sequence,

occupying nine illuminating chapters.

There is the inevitable prophetic chapter on
the Panama Canal ; it is more acceptable than

others of its kind, inasmuch as it refrains from
conveying any expectation of instantaneous world-

wTde revolution in ocean-traffic when the canal is

opened. There are numerous black-and-white

maps and diagrams, and they reach a high

standard of excellence in both style and reproduc-

tion—and this is a comment which it is not often

possible to make upon American cartography.

There are also a number of appropriate photo-

graphs.

This volume, like others before it, very clearly

illustrates the difference of outlook upon com-
mercial geography and geographical methods

generally, as between American and British

writers. There are not only many facts, but also

whole chapters, in Prof. Russell Smith's work,

which, so far from dealing with commercial geo-

graphy as we understand it, are not even founded

on a geographical basis. The British student is

not led to expect in his geographical text-book
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any lessons in the balance of trade, or in specific

methods of manufacture, except in so far as

these may be dictated by geographical conditions.
,

It may be that there is a mean to be struck

between the two systems ; if there is, it may lie

in the direction of a more complete endeavour to

describe the effects of industry on the surface of

the earth—-the appearance of the standing crop,

the infinite variety in the aspect of manufacturing"

or other industrial centres or districts in different

parts of the world. The connection of financial

or other such industrial problems with geography

is not apparent.

OUR BOOKSHELF.
The Animal Kingdom illustrated in twenty-seven

coloured plates, containing several hundreds of
species. The letterpress by Dr. Zwanziger,
translated from the original German text by
Gerard K. Gude. Pp. vi + g2. (London:
Society for Promoting Christian Knowledge,
1914.) Price 8s. 6d. net.

In the matter of illustrations, this volume is

above the majority of works of a similar type
published in this country. Indeed, it may be said

that it is excellent in this respect, notwithstanding
that a few animals, such as the zebu and the
buffalo, are drawn from immature or poor repre-
sentatives.

In general style the text is well suited to readers
for whom it is intended, being clear, simple, and
not encumbered with technicalities. The trans-
lator, however, has in places followed the German
text a little too literally, as in the use of " East
India" and "Further India." It would, more-
over, have been better if the author, instead of
confining his remarks to particular species, had
given some information with regard to the dis-

tribution of the genera to whch they belong in

cases where this presents any special feature.

It is, for example, throwing away an opportunity
merely to state that one species of tapir inhabits
South America, without a word as to the remark-
able range of the group ; this omission being still

more marked in the case of the penguins, where
it is stated that one selected species hails

from the Antarctic. There is, however, a more
serious matter connected with distribution, for

we are informed on page 10 that rodents "are
distributed over the whole globe, except Aus-
tralia, where they are replaced by placental

mammals." Whether, in this statement, "pla-
cental" is a slip of the translator for "im-
placental," we are unaware. Again, in the para-
graph (p. 25) relating to marsupials, there is

not a word with regard to their distribution ; while
on the following page it is stated that the opossum
is a native of North America, when the reader
should have been informed that it is an immigrant

1
from South America, the home of the family.

I

Whether it was advisable to introduce scientific

/ names may be a matter of opinion, but as this
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has been done care should have been taken not
to be so behindhand as to include the roebuck
in the same genus as the red deer. A more serious

error occurs on pasje 24, where Balaena mys-
ficetus, the name of the Greenland whale, is mis-
applied to the common fin-whale, which, bj' the

way, is neither the largest animal in existence nor
attains a length of 90 feet. R. L.

Things Seen in Oxford. By Norman J. David-
son. Pp. 2584- plate. (London: Seeley,

Service and Co., 1914.) Price 25. net.

If Mr. Davidson's little book on Oxford is to

be recommended to the readers of Nature, it

must be on the understanding that they are not

to expect guidance in scientific matters. We read
with surprise that the University Museum " is

excelled by no other in the world for its com-
pleteness in the Natural Sciences," and that

"during the winter months Oxford is invariably

flooded." Neither statement is wholly true. The
information on undergraduate life also is some-
what antiquated, for the average undergraduate
now goes bareheaded, and when he gets back
to his rooms in the evening is more likely to

switch on his light than to "turn up his lamp."
But then it not infrequently happens that to

visitors " things seen in Oxford " differ consider-
ably from the same things as known to residents.

The illustrations from Taunt's photographs are
excellent.

Indian Administration. By Prof. Vaman G. Kale.
Pp. vi + 298. (Poona : .Aryabhushan Press,

1913.) Price 1.4 rupees.

The machinery of Indian government and ad-
ministration is descriljed in this book in a manner
which should appeal to the ordinary, intelligent

Indian citizen. One chapter is devoted to Indian
education, and pro\ides a summary of progress
and policy since 18^4. From one of Prof. Kale's
tables we find that in 1912 there were in India 1S7
colleges concerned with higher education, and that

36,334 students were in attendance at them. The
existing provision for university education is not,

it is urged, adequate to the ever-growin<j demand,
and new seats of learning will have to be founded
in parts of the country where there are at present
no facilities.

The E.xamination of School Children. A Manual
of Directions and Norms. By Dr. W. H. Pyle.
Pp. V + 70. (New "^'ork : The Macmilian Com-
pany, 1913.) Price 2S. net.

-Vs Dr. Pyle says, an accurate knowledge of the
mental and physical characters of each child under
his care would assist greatly a schoolmaster's
lessons. The object of this little book is to pro-
vide directions for the examination of the mental
and physical natures of school children, and to
supply tables dealing with normal cases of various
ages. It is to be feared that ordinary teachers
have not the necessary knowledge and experience
to make Irustivorthy tests, but the hints given
should pro\e of \alue to psychological and medical
experts.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.

\

Weather Forecasts in England.

TiiE Meteorological Offices of this and some other

countries issue weather forecasts each day for the

succeeding twenty-four hours, these forecasts being
based on information telegraphed from various sur-

rounding stations. They are often, but not always,

right, or partly right, and it may not be without

interest to compare the actual weather, first, with the

official prediction, and then with such predictions as

might be made without any information except such

as can be gathered on the spot from the barometer

and the " look of the weather."
The British Isles, with no land to the west and

south (except the .Azores) for some thousand miles,

are unfortunately situated as regards weather pre-

diction, for the greater part of the changes which

affect them come from a part of the Atlantic which

is traversed by comparatively few steamers, and from

which, therefore, but few wireless messages can be

received, and no other source of information is avail-

able. Central Europe and America are better off in

I his respect.

With the view of examining the correctness of the

English forecasts, I have recently gone through the

weather reports for 1913, and e.x.tracted from them
those forecasts relating to the London and S.E. dis-

trict, which is perhaps the most favourably situated

for prediction. The results of this examination,

though they refer only to a single district for a single

vcar^ will give some" idea of the use of telegraphic

information, but before considering the tables in which

these results are stated, I will add a few general

remarks.
There are in England four clearly distinguished

tvpes of weather, namely, those which accompany
winds from the south to west, north to east, west to

north, and east to south, their relative^ frequency being

in the order stated.

The characteristics of each type are :

—

-S. to \V.—Warm, wet, cloudy.

N. to E.—Cold, dry, with haze.

W. to N.—Cold, clear air, with hail in spring.

E. to S.—Verv variable in character.

There are, of course, frequent exceptions, but in the

main these are the leading features of winds from

the respective quadrants. The correct prediction of

the type of weather is for most purposes more impor-

tant than that of the amount of rain or sunshine to

be expected.
In regard to whether forecasts are to be judged

as right or wronjj, it must be noticed that in our

Weather Reports they are often so worded as to make
a decision difficult, and to bring to mind the fortune-

teller's "dark man" and "fair man." The wind, for

instance, is to be " liRht, moderate, fresh, or strong,"

or "strong- at times in plares." For the weather,

"Some rain, fog, or mist, but with fair intervals."

The temperature is described as " moderate," " rather

warm," "cool," "below normal," and so on, but

whether it is rising or falling is rarely stated.

Rain, cloud, and sunshine are more variable than
wind or temperature, and in the following table I

have considered only the latter two.
In marking the forecasts as right or wrong, regard

has been had in the first place to direction of the wind
and secondly to its strength. If, for instance, a west
wind is predicted and a S.S.W. follows, this would
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be marked "right," but a W.N.W. wind "wrong,"
because this type of weather accompanying the two
is different. So with regard to easterly winds, if, say

N. is predicted and E.N.E. follows, this would be

"right," but an E.S.E. following on the prediction of

N.E. would be "wrong."
With regard to strength, the forecasts often make

anything less than a gale a possibility.

The temperature forecasts are generally vague, but

if a rise of temperature occurs when the prediction is

"cool," this would be marked "wrong," or, again, if

moderate temperature is predicted and the true tem-
perature differs much from the average 'for the time

cf year. So far as possible I have given a favourable

interpretation to all the forecasts with the results

which are here shown in Table I.

T.\HLE I.

—

Comparison of Weather in London in 1913
'di'ith the Forecasts made on the Previous Day. The
actual Weather is Judged from the Morning Weather

Chart of the Day.
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entirely supports the validity of Darwin's theory, in
the locality selected as a test.

Edward B. Poli.ton.
Oxford, February 20.

The Accuracy of the Principal Tnangulation of the
United Kingdom.

There was some discussion of this question at the
last meeting of the British Association, and an inves-
tigation by Capt. H. St. G. L. Winterbotham has
been published by the Ordnance Survey (Professional
Papers, new series. No. 2). It appears, however, that
the measurement of Lossiemouth Base, valuable as it

was, did not definitely decide the question, but that
a moderate amount of further computation would
do so.

(i) It will be generally admitted that statistical
evidence as to the precision of any kind of observation
is of no great value unless it is based on a large
population. For example, if we may assume the prin-
cipal triangulation to have been all executed by similar
observers under similar conditions, and no unjustifiable
rejections to have been made, we may accept with
great confidence the probable error of +1-23" computed
from the closure of 552 triangles. But nowadays one
\yould not think of estimating the precision of a base-
line by the discrepancy between two measurements of
it, though one might reject the measurements if they
did not agree as well as was to be expected from the
known usual probable error of a measurement. Thus
discussion of a large population of discrepancies gives
a good estimate of the probable accidental error of a
measurement, but a small population only fixes a
lower limit to that probable error. Now we 'have only
a population of three independent discrepancies be-
tween the four bases of Lough Fovle, Salisbury Plain,
Lo.ssiemouth, and Paris, and even if it is broiaght up
to six by the inclusion of the three bases measured
with steel chains, yet it must be considered a very
small population upon which to base anv estimate of
precision.

(2) But the original question, to what extent the
strength of the figure compensates for the large prob-
able error of an angle, is not necessarilv a question for
experiment, but it is essentially a question for com-
putation. Given the probable error of an angle in a
block of triangulation adjusted rigorously by least
squares, if it is required to find the probable eVror of
the distance from any point of it to any other point,
the first step is to express the unknown' error in that
length as a linear function of the unknown errors in
a number of independent angles {i.e. two angles of
each triangle in a chain of independent trfangles
stretching from one point to the other, and in another
chain stretching from one of the points to the nearest
base). It then remains only to add another column
to the least square computation bv the method de-
scribed in Wright and Hayford's " .\djustment of
Observations," paragraph 123. Mav I venture to sug-
gest that if two or three such cases could be worked
out for strong figures in the United Kingdom, and
for comparison two or three cases for weaker figures,
either there or elsewhere, it would not only set at rest
the immediate question, but would also establish
results of great importance for surveyors in general.

T. L. Be.vxett.
Comjiutation Office, Egyptian Survey Department.

One can but agree with Mr. Bennett in insisting
on a large " population " of discrepancies upon which
to found a calculation of a probable error, whether
it be of the measurement of a base-line or of an angle.
His example of a base-line measurement is not, howl
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ever, strictly comparable with the investigation in
question. In the former a large number of independent
measurements must be made from which to deduce
the most probable length and the individual dis-
crepancies from this length. In the latter the measured
bases may be regarded as errorless compared with the
triangulation, and the actual errors can therefore be
deduced with surety.

Neglecting the steel chain bases, we have four in-
dependent measures upon any one of which the tri-
angulation can be made to depend. These four are
widely distributed.
The longest line from base to base is that from the

new base at Lossiemouth to the Paris base, and along
this line the old steel chain bases add additional proof
that no serious errors are inherent in the triangula-
tion.

I agree that, "if we mav assume the principal
triangulation to have been all executed bv similar
observers under similar conditions and no unjustifiable
rejections to have been made, we mav accept with
confidence the probable error of 1-23" c'omputed from
the closure of 552 triangles," but it must be remem-
bered that this is the probable error of an observed
angle. The date of the work makes this a matter of
no surprise. The point at issue, however, is not the
probable error of an observed angle, but the probable
error of an adjusted angle, or, in other words, to find
out how far the intricacy of the figure has compen-
sated for the lack of precision of angular measure-
ment.
To say that this question is essentially one for com-

putation is not, to my mind, correct.
The probable error of the ratio of any two sides

as derived from the triangulation depends upon the
probable error of an adjusted angle. This calculation
is possible, but from the complexity of the figure and
the intricate system of weighting 'the angles, imprac-
ticable. Moreover, the answer to it would still be the
probable, and not the actual, error.

It is, however, possible to pick out of the general
figure chains of simple triangles connecting the bases.
Supposing that these chains had been the onlv paths
of calculation, and that they had shown the same
errors of ratio between the bases as are actually found,
we can deduce what the probable error of an observed
angle would have been to have effected this result.
Such an investigation has been made, and the probable
error of an observed angle in these "equivalent"
simple_ chains is 0-85", or approximatelv the same as
that given by General Ferrero, in his 1892 report, as
the mean figure for the probable error of an observed
angle in the triangulations of those twenty countries
represented on the International Geodetic x^ssociation.

.'Vlthough, therefore, further investigation on the
lines advocated by Mr. Bennett would be one of the
greatest interest, I do not think that it promises a
result commensurate with the time and expense it
would entail. H. S. L. Wixterbotham.

Atomic Models
I .AM indebted to Mr. Chalmers for pointing out

(Nature, February 19, p. 687), what I had indeed
suspected, that the magnetic moment due to an elec-
tron moving in a circular orbit, assuming the angular
momentum to be fe/2n-, is exactly five times the mag-
netic moment of the magneton! The original value
(15-94x10-") of the latter quantity, given by Weiss,
and quoted in mv former letter, was based on the
v;ilue of .Avogadro's constant found bv Perrin. If we
divide the magnetic moment of the atom gram, 1123-3
by the more recent value for .Avogadro's constant given
by Milhkan (60-62 x 10") we obtain as the magnetic
moment of the magneton 18-54 x lO"", which is exactly
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one-fifth of the value of the magnetic moment,
92-7 X io~"", for the electron moving in a circular orbit.

Sir Oliver Lodge has directed attention to the im-
portance of all cases where commensurable numbers
enter into physical problems. Mr. Chalmers thinks

that the present result indicates that, in mag-
netic materials, there is a unit of five (or

ten) atoms, which has a constant number of mag-
netons. Since in the last resort we must consider

magnetism to be an atomic property, I should prefer

to regard the result as affording further evidence for

the view that the magnetic effects of the complex
nucleus must be taken into consideration. The mag-
neton may then result as a difference effect.

To make this clearer, it may be worth while dis-

cussing a simple illustrative model. Prof. Peddie has
put forward some interesting suggestions as to the

structure of the atom in the February number of the
Philosophical Magazine. He supposes that the atom
may be built up of concentric spherical shells of elec-

trification, which may be in rotation round a common
axis. Following this suggestion, suppose we have a
uniform sphere of positive electrification of radius A
rotating with angular velocity 12. Outside this, sup-

pose we have a single ring containing n (from i to 8)

valency electrons. The remaining negative electrifica-

tion may be relegated to a central core having no rota-

tion. Then the magnetic moment of the rotating

sphere may be taken as IKIA-'Q, where E is the total

positive charge, which we shall assume equal to Ne.
We have no direct evidence as to the value of A-fl,

but if for convenience we assume that it has the same
value as a-w for a ring electron, we obtain the result

that the magnetic moment of the rotating core is

equivalent to 2N magnetons. The resultant magnetic
moment for such a model would be the difference be-

tween the 2N magnetons of the core and the 5n mag-
netons of the ring. This is only intended to illustrate

the way in which the magneton may be introduced as a

unit for measuring magnetic moments without in-

volving the necessity of a single magneton existing

as an independent entity. If the core of an atom is

built up of a and /3 particles in orbital motion, the
e.xperimental results of Weiss indicate that the re-

sultant magnetic moment of these particles can be
expressed in terms of the magneton.

H. S. Allen.
Wheatstone Laboratorv, King's College,

London, W.C.

Origin of Structures on the Moon's Surface.

In Nature of February 5 Dr. Johnston-Lavis
writes, "the more I compare the moon's surface with
volcanic vents, in different parts of this world, the

less I see a resemblance between the two," and " the

more does the planetoid and meteorite projectile theory

become acceptable."

G. K. Gilbert, in his address to the Philosophical
Society of Washington, 1892, gives an extremely in-

teresting summary of the various theories to account
for the features of the moon's face. After a very
clear description of the phenomena to be accounted
for, he accepts the meteorite theory with modifica-

tions. He remarks that, if the so-called craters of

the moon were due to the impact of meteors, their

form would be for the most part elliptical, whereas,
in fact, they are circular. His own theory is that the
earth was at one time attended by a ring similar to

that which encircles the planet Saturn, and that this

afterwards "gradually coalesced, gathering first

around " a large number of nuclei, and finally all

uniting in a single sphere," the moon. He attempts
to show that this hypothesis accounts for the facts.
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In Nature (vol. xxv., p. 243, 1862) I suggested
that when, according to Sir G. H. Darwin's view,

the moon broke away from the earth and commenced
an independent existence, the* scar left by the great
catastrophe forms now the basin of the Pacific Ocean.
The same idea was elaborated five years later

by Prof. Pickering (Journal of Gaol., vol. xv..

No. I, 1907). It is evident that if the Pacific Ocean
indicates the place from which the moon departed,
the continents surrounding it must have been then in

existence and the earth covered with a solid crust.

Both Prof. Pickering and myself make this assump-
tion. The question which I would ask, therefore, is this :

Does the moon's surface bear traces of this mode
of origin ?

The material detached from the earth would have
been partly solid, derived from the cooled crust, and
partly liquid, derived from the molten substratum.
The expulsion would have been probably explosive,

owing to the gases dissolved in the substratum. The
material would consequently have been scattered.

Subsequently it would have collected about its centre
of gravity, the smaller masses falling in last. The
paths of the falling masses would have been radial.

What the telescope now reveals would be the final

effect after the mass had settled into the spherical

form. May not, then, the circular so-called craters 1

have been caused by the impact of fragments of the I

solid crust, and may not the mountains of the moon I

be also angular portions of the earth's crust projecting-
'

above the mean spherical surface of the moon ?

The above suggestions do not exclude the pos-
sibility of true meteors also having fallen, and left

their mark upon the moon, but it is not probable that
many large meteors have struck the moon, because
they are rare upon the earth, and if many siderites

had so fallen, the moon's specific gravity would have
been higher than it is, viz., about 3.

It has occurred to me to inquire at what distance
from the earth's surface the centrifugal force would
balance the earth's attraction, because it is difficult to

see how the material, which is supposed to have been
detached from the earth to make the moon, could have
got away until that distance was reached.
This condition is expressed by the equation,

rt<u- =^— , where (i is the earth's radius, 20,926,202 ft.,

u the angular velocity, assumed in this case to be
2jr/ 18,000 seconds, g gravity, 32 ft. a second, and r

the distance from the centre required. From this I

get the required distance from the earth's surface,
viz., r—a, equal to 53,205,200 ft., or more than double
the earth's radius. How this distance could be reached
seems unaccountable.

Sir G. H. Darwin, in the summary of his paper
on the remote history of the earth, does not refer to

this point ; but since his theory has been adopted
without demur by Sir Robert Ball and Prof. Picker-
ing, the difficulty which strikes me must be more
apparent than real. Can some reader of Nature
explain it? O. Fisher.

Graveley, Huntingdon.

I HAVE read with a great amount of interest the
letter by Dr. Johnston-Lavis which appeared in the
issue of N.ature for February 5, as regards the ray
systems of the moon from a vulcanologist's point of
view. Even taking into consideration his explana-
tions, however, I cannot now help comparing the
moon with our own planet, especially when Laplace's
nebular hypothesis, and subsequent theories in refer-
ence to the relation of the moon to the earth are con-
sidered, which seem to prove conclusivelv that the

i

moon was once a portion of this world. Then with
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regard to his remarks about the lava flows from a
crater, though 1 am by no means an authority upon
this subject, such as Dr. Johnston-Lavis, I would
beg to point out that tlie lava from the crater of
Skaptar Jokul in the year 1783 formed two main
streams which flowed for a distance of forty to fifty

miles each, and varied in thickness or depth from
600 to 1000 ft. Now I cannot help thinking that such
streams, only so much bigger, might have flowed
from the craters of the moon, and it is well known
that enormous floods have issued from volcanoes in the
Sandwich Islands without much eruption of reeky, or
pumaceous debris, which might hide the effect of the
lava, as Dr. Johnston-Lavis suggests, though Prof.

Pickering puts forward the suggestion that it is some
material, such as pumice, which we see in the moon's
rays. Apart from which geologists tell us that appar-
ently in prehistoric times lava seems to have issued

from vertical fissures, and deluged large areas, as is

well seen in the great basalt plain of Snake River,

Idaho, North America. Assuming that these fissures

were caused by the contraction of the earth's outer
crust when cooling, and again comparing the moon
with the earth, we at least come to Nasmyth's well-

known theory as regards these ray systems, though
the manner in which these peculiar phenomena radiate

from the craters still seems to suggest to me the
same actions which took place from Skaptar Jokul,
and in the Sandwich Islands. However, assuming
Dr. Johnston-Lavis to be correct in his objections to

this theory, I should like to know if he considers
Nasmyth's theory any more likely to solve this in-

teresting problem'
Then with reference to the meteorite theory, it

seems to me that this scarcely satisfies all the objec-
tions. In the first place, these rays are in many cases

as wide as ten to twenty miles, and of a very consider-

able length, and it would take a meteor or other body
of excessive size to cause such markings, apart from
which the speed would have to be truly prodigious,
and, however horizontally the object was approaching
the lunar surface, the gravitational attraction, though
comparatively slight, would tend to divert the path
into a vertical one to some other portion of the sur-
face. Again, it is a curious coincidence that by far

the greater number of these rays radiate from the
principal craters, and if the meteorite theory is correct,

how is it they crossed such a huge-walled crater as
Clavius without apparently breaking down its w'alls,

though leaving their marks? The rills and clefts

certainly lend themselves to this theory, though when
we consider the Sirsalis cleft, 300 miles long, and that
there are no fewer than forty in the interior of Gas-
sendi, it becomes dilificult to explain even these.

I certainly agree with Dr. Johnston-Lavis, that a
practical astronomer with a high-power instrument
ought to collaborate with a thoroughlv practical vul-
canologist, when perhaps some satisfactorv explana-
tion would be arrived at. Lentil then, I am afraid
things will have to remain as they are.

C. Hubert Plant.
Lichfield Road, Walsall, Februarv 10.

The Discovery of Australia.

In a note in Nature of November 27, 1913 (p. 371))

relative to the Houtman's Abrolhos Islands, the re-

mark is made:—"The wreck of the Dutch East
India Co.'s ship, the Batavia, under the command of
Capt. Pelsart, in 1629, is said to have led to the
first recorded discovery of Australia."
Without entering into the vexed question of who

first discovered Australia, I may point out that there
are records of more than a dozen visits of Dutch
ships and one English shio to the northern and
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western coasts of Australia before 1629. In fact, the
general outline of the whole of the present State of
VVestern Australia and of the Gulf of Carpentaria
was known to the Dutch before that date.
The Abrolhos Islands were discovered by the ships

Dordrecht and Amsterdam, under the command of
Frederik de Houtman, whose name they still bear, in

1619 (vd. Heeres, "The Part Borne by the Dutch in

the Discovery of Australia "). They were rediscovered
by the ship tortchiidf in 1624, and the East India Co.
recognised their danger to navigation, and had accord-
ingly issued warnings to the commanders of all its

vessels before Pelsart sailed from Holland.
From a scientific point of view the wreck of the

Batavia is of most interest, because it led to the
discovery of the first member of the kangaroo family,
viz., the Dama Wallaby, Macropus eugeiiii, which is

plentiful on the two largest islands of the group.
As it is generally supposed that the first discovery

of the kangaroo was made by Sir Joseph Banks on
Captain Cook's first voyage in 1770, I think that
zoologists may find Pelsart's account of this smaller
species, written nearly 150 years earlier, of interest.
He says :

—
" We found in these islands large num-

bers of a species of cats, which are very strange
creatures ; they are about the size of a hare, their
head resembling the head of a civet-cat; the fore-
paws are very short, about the length of a finger, on
which the animal has five small nails or fingers,
resembling those of a monkey's forepaw. Its two
hind legs, on the contrary, are upwards of half an
ell in length, and it walks on these only, on the flat

of the heavy part of the leg, so that it does not run
fast. Its tail is very long, like that of a long-tailed
monkey ; if it eats, it sits on its hind legs, and clutches
its food with its forepaws, just like a squirrel or
monkey.
"Their manner of generation or procreation is

exceedingly strange and highly worth observing.
Below the belly the female carries a pouch, into which
you may put your hand; inside this pouch are her
nipples, and we have found that the young ones grow
up in this pouch with the nipples in their mouths.
We have seen some young ones lying there, which
were only the size of a bean, though at the .same
time perfectly proportioned, so that it seems certain
that they grow there out of the nipples of the
mammae, from which they draw their food, until
they are grown up and are' able to walk. Still, they
keep creeping into the pouch even when they have
become very large, and the dam runs off with them
when they are hunted." W. B. Alexander.
The Western Australian Museum and Art Gallery,

Perth, Western Australia, January 10.

DAILY SYNOPTIC CHARTS OF
THE NORTHERN HEMISPHERE AND

ABSOLUTE UNITS.
^^N January i of this year, as already men-
^^ tioned in the Notes of the issue of Nature
for February 5, the Weather Bureau of the United
States commenced the issue of a daily weather
map of the northern hemisphere, compiled from
observations received daily at Washington by
telegraph.

In addition to the regular reports from the
United States and Canada, represented in the
well-known daily weather map of the bureau,
reports are obtained from upwards of forty
stations, which are sufficiently distributed in lati-

tude and longitude to form the basis of a chart
of isobars and isotherms for the northern hemi-
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sphere. The information is given on the back
of the daily bulletin, and the Weather Bureau
is to be congratulated upon being the first to

publish a map showing the distribution of pres-
sure and temperature o\er a hemisphere on the
diiy of issue.

It rests with the bureau, or with some still

more enterprising institute if there be one, to

add the available observations from the southern
hemisphere, and realise what everyone who thinks
about the subject knows to be the most sure basis

for the study of the daily weather, viz., a daily
map of the main features of the distribution of

pressure and temperature over the globe.

Practically no lines are drawn on these maps
for latitudes lower than 25°, and it is interesting

to speculate as to what sort of characteristics a

synoptic chart of the equatorial regions would
show if it could be drawn. North of 25° the
rotation of the earth makes it possible for pres-
sure differences represented by " parallel isobars "

to be sufficiently permanent to be charted, while
ordinary centrifueal action makes "circular"
isobars also equally possible. Hence on a chart
for temperate and polar regions, isobars may
take any shape between the small circle of a
cyclonic depression and the great circle of
" straight " isobars ; but in the equatorial region
there is no place for "parallel isobars," as they
are understood further north, because the influ-

ence of the rotation of the earth is too feeble

;

the winds required to balance isobars such as
those to which we are accustomed would be
prodigious. Consequently a pressure distribution

sufficiently permanent to be mapped could only

be made up of "circular" isobars, and therefore

a chart of isobars for part of the equatorial region
ought to be a collection of small circles with what-
ever may be necessary to represent the diurnal

variation. It would be interesting to have this

conclusion verified, and the transition between
the region of circular isobars and the region of

straight isobars carefully explored.

Variations of pressure, small in magnitude, but
associated with weather changes, are shown as

irregularities in the course of the well-known
diurnal variation, on barograms for equatorial

regions, and the translation of a collection of baro-

grams into synoptic charts is an attractive

problem. It would presumably tell us what the

meteorological conditions would be if the earth
were fixed and the sun went round it in twenty-
four hours as the ancients used to suppose.
One of the striking features of the maps

now issued by the Weather Bureau is that for

the first time in the history of official meteoro-
logical institutions, c.g.s. units of pressure and
the absolute scale of temperature are used for a
daily issue of charts. The isobars are figured for

every five millibars, and the isotherms for every
ten or five degrees on the centigrade scale

measured from 273° below the freezing point of
water.

This is indeed a remarkable step towards the
unification of the methods of expressing pressure
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over the globe, and it has been immediately fol-

lowed by the Meteorological Office in the corre-
sponding charts which are published in the weekly
weather report. The office figures the centibars,
while the bureau figures the millibars, but that

is only a matter of decimal point.

Millibars are in future to be used, though not
exclusively, for the international publication of the

results of the investigation of the upper air, so that

while it now seems likely that before many years
are passed we may see a daily synchronous chart

for the globe, and really begin to study weather as

it ought to be studied, we may at the same time
expect to take leave of the inch and the milli-

metre as measures of pressure. They certainly

have had a very long innings on a side to which
they did not properly belong, and it will be in-

teresting to see how the more scientific measure
of pressure in pressure-units will adapt itself to

practical requirements. The Meteorological
Office is to make use of c.g.s. units of pressure
for the Daily U'eather Report on May i of the
current year, and the preparations for that event
have already placed some well-known facts in a
curious light. The task which during the last

sixty years we have been setting to British

instrument-makers is as follows :
—

" Construct
a barometer which will give a true pressure
reading when the whole instrument is in lati-

tude 45°, the mercury at 273° A., and its brass
case at 290° A." Continental makers have had
a problem that sounds simpler, viz. to construct
a barometer which will give a true pressure read-
ing when the instrument and its case are in lati-

tude 45° at 273°A. The figures show that if

instrument-makers were to make a barometer
which was correct at the equator at the freezing
point of water, it would be correct in latitude 45^
at the ordinary air-temperature of 289° A. (61° F.)

and at the poles at 305° A. (89-6° F.). So for each
latitude there would be a temperature within the
common range for which the readings were true
pressures. At other temperatures, of course, a
correction would be required. W. N. S.

THE RECENT SEISMOLOGICAL DISTURB-
ANCES IN SOUTH JAPAN.

T N the accompanying figure is reproduced, on
'• about half the original scale, an interesting
seismogram received from Prof. A. Belar, of
Laibach, through the courtesy of the foreign
editor of the Daily Mail. The earthquake in

question occurred on the morning of January 12,

and was recorded by a Galitzin seismograph with
electromagnetic damping. The times indicated
on the diagram are referred to mean time of
central Europe, which is one hour in advance of
Greenwich time. In a second letter. Prof. Belar
gives loh. 40m. 35s. as the time of arrival at
Laibach of the first preliminary tremors, and
he estimates that the earthquake occurred at
6h. 29m. 2S., p.m., Japan time.^ According to

1 According lo the data siven by Prof. Belar in a more recent letter, it

would seem that the time at the origin should be 6h. joni. 13s (mean time o»
135 E-) p.m., which does not differ materially from that given above.
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information recentlv received from Japan, 337
earthquakes occurred in the south of the country
on January 12, the strong-est of all being- recorded
at Nagasaki at 6h. 2gm. 27s. The coincidence

is so close as to justify Prof. Belar's conclusion
that the earthquake recorded at Laibach origin-

ated near the south coast of Japan. That the
earthquake was of considerable strength is evi-

dent from an account by the Rev. A. C. Hutchin-
son, of Kagoshima, which appeared in The Times
for February 6. "The earth," he says, "seemed
to leap convulsively upwards. The quaking was
so great for two minutes that it was difficult to

stand."

Prof. Belar remarks that the interest of the

seismogram is due to the possible connection of

the earthquake with the eruption of Sakurajami
on the same day. As a rule, the foci of volcanic

earthquakes are close to the surface, and the
vibrations arc insensible, e\en with instrumental
aid, at considerable distances from the epicentre.

If the shock recorded at Laibach were of volcanic

fifty miles or more) from the recently active vol-

cano of Sakurajami, for the seismic sea-waves
which swept over the low-lying- parts of Kago-
shima arrived half-an-hour or more after the
earthquake was felt in that city. But, notwith-
standing this, it seems probable that Prof. Belar
is correct in assigning to the earthquake a place

among the volcanic phenomena, and to its focus
a depth considerably greater than is usual in

volcanic earthquakes. C. Davisox.

ALBINISM.^

rHE word albinism is used in several senses.

In the strictest sense it is used only of

cases in which pigment is completely, or apparently

completely, absent from the skin, hair, and eyes

;

in the widest sense it includes many grades of

deficiency of pigment, whether generally over the

body or in restricted areas. The memoir before

us illustrates the difficulty of defining albinism, for

according to the authors all grades of pigment

>/Vv;y-V\A33VUv-„W\/'^^./

'IG. 1.—Seismogram obtained at Laibacti, Austria.

instance of a ,
reduction occur, both in Man and other Verte-origin, this would be the first

volcanic earthquake being recorded across an
i

brates, so that no sharp line would seem to exist

entire continent since the horizontal pendulum was ' between total and partial albinism. There is. little

adapted for seismographic purposes.

Of earthquakes connected with a volcanic erup-

tion, those which are due to the actual explosions

are usually of less intensity than those which occur

at other times, while the strongest shocks may
originate at some distance from the volcano. For
instance, in the south-west corner of Hokkaido
(the northern island of Japan), there is a group
of volcanoes, of which three—the Komaga-take,
the Tarumai-san, and the Usu-san—have been
active recently. Earthquakes are extremely rare

in this part of the country, but each of the last

four eruptions has taken place in fairly close

connection with a strong earthquake the epicentre

doubt, however, that a number of quite different

causes may give rise to pigment reduction, and
that much might be done to classify the various
manifestations into natural groups. Some of the
more outlying types are already clearly separable,
e.g. pathological leucoderma, and the whitening
of the hair of certain species in winter, which is

due to a shedding of pigmented hair and its re-

placement by white in autumn, followed by moult
in the other direction in the spring.

Another group of so-called albinotic cases can
be separated by their mode of inheritance. An
inspection of pedigrees at once reveals the fact
that some cases of "partial albinism" in

of which has been from sixty to 170 miles from I
man, in which the skin is spotted with white, or

the volcano.

1

It seems clear that the earthquake of January
12 must have originated at some distance (perhaps

1 F. Omori, BuU. Imp. Earthq. Inves. Com., vol. v., 1911, pp. 5-7.
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in which there is a white patch of hair on a body
1 "A MonoEraph on Albinism in Man.' By Karl Pearson, F.R.S..

E. Nettleship, F.R.S., and C. H. U.sh.r. Part ii.. Text. Pp. j65-iiJ4
l-atlas. Price, 30s. net. Part iv.. Text. Pp. iv. + 136+xxlii+atlas.
(London: DuUu & Co., Ltd., 1973) Price, 21J. net. (Drapers' Company
Research Memoirs. Biometric Series, viti. and ix.)
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otherwise normally coloured, are inherited as

typical Mendelian dominants, the affection being

always transmitted in the direct line. On the

other hand, many, probably the majority, of cases

of complete or nearly complete albinism behave

as recessives, and appear especially in the offspring

of consanguineous marriages between affected

stocks.

When the more sharply defined cases have been

separated out, there remains a large mass of

material which still requires analysis, and one

of the most hopeful ways of dealing with this

seems to be by a comparison with cases in

animals which have been or might be worked out

experimentally. Such experiment has already

shown, first, that skin and coat colour is due to

the combined effect of at least two separately

inherited factors, one of which is necessary for

the production of any kind of pigment, while the

other determines the colour of the pigment which
is produced. Vertebrate albinos are commonly
produced by the absence of the first factor, and
may therefore bear the factors which determine
particular colours, although they do not show
them. Albinos are therefore not all alike in their

inherited constitution, and it is probably only by
disentangling the various factors involved that

a complete understanding of the causes of human
albinism will be obtained. Secondly, experiment
with animals shows that piebalding is completely

distinct from total albinism in its inheritance, and
that if a piebald appears when an albino is crossed

with a self-colour, this is not due to mosaic in-

heritance, but to the fact that the albino bears

the factor for piebalding—is, in fact, a piebald

from which the pigment factor is lacking.

Thirdly, there is evidence that some cases of lack

of pigment are due to an inhibiting factor which
interferes with the development of pigment, even
in the presence of both the required colour-factors.

When complications of this kind have been shown
to exist in animals which can be subjected to

rigorously controlled experiment, it is not sur-

prising that the examination of human albinos

and their pedigrees reveals irregularities.

A comparison with animal cases suggests, how-
ever, that by the careful collection of evidence,

and especially by the classification of cases (i)

according to the results of clinical observation,

supplemented by microscopical examination when
possible, and (2) according to the mode of inherit-

ance, much could be done to disentangle the

various factors which are involved. Much of the

preliminary work in this direction could be done
with the data now available, but as long as we
continue to group together, in thought as well as

in name, such different phenomena as total absence
of pigment, general reduction of pigment, pie-

balding, and wall-eye, and, from the point of view
of inheritance, cases which are clear Mendelian
dominants, others which are scarcely less clearly

recessive, and others, again, which have un-
doubted sex-limited inheritance, so long the present

confusiori will continue.

The monograph before us, though scarcely

NO. 2313, VOL. 92]

making any attempt at a classification such as we
suggest, will provide most useful material for

future workers on the subject. It gives a full

account of the clinical and microscopic characters

of various kinds of albinism in the widest sense of

the word, both in man and animals ; discusses their

occurrence and geographical distribution, and in-

cludes, in part iv., nearly 700 fully described pedi-

grees, some of them extending to 100 or more
individuals.

PROF. S. P. LANGLEY AND AVIATION.
I have brought to a close the portion of the work

which seemed to be specially mine, the demonstration

of the practicability of mechanical flight ; and for the

next stage, which is the commercial and practical

development of the idea, it is probable that the world

may look to others. The world, indeed, will be

supine if it do not realise that a new possibility has

come to it, and that the great universal highway
overhead is now soon to be opened.

THUS spoke the late secretary of the Smith-
sonian Institution, Samuel Pierpont Lang-

ley, after his memorable experiment of May 6,

1896, in which he launched a heavier-than-air

machine in the air, which flew under its own
power (steam), traversing a distance of half a

mile. This experiment it was that convinced the

world of the practicability of mechanical flight,

and which crowned the success of all his previous ,

experimental researches. It was not until the 1

year 1903 (December 17) that the Brothers ^
Wright, Wilbur and Orville, fitted a motor to

their gliding machine, and made two flights, the

first successful flights ever made by man in a

heavier-than-air machine driven by its own power.

It was a fitting tribute of the Board of Regents
of the Smithsonian Institution to found, on
December 15, 1908, a Langley medal "to be
awarded for specially meritorious investigations

in connection with the science of aerodromics and
its application to aviation," and it w-as most
appropriate that the brothers W'ilbur and Orville

\Vright were the first (1909) to receive the award.
The presentation of this medal is now made on
May 6, a date selected in order that the cere-

monies incident to the presentation may take place

in connection with the observance of " Langley J
Day," which was established by the Aero Club of 1
Washington in 191 1 to commemorate Langley's '

achievement.
A recent Smithsonian Institution publication

(No. 2233) contains an account of the exercises on
the occasion of the presentation of the Langley
Medal and the unveiling of the Langley Memorial
Tablet on May 6, 1913, including the addresses
of Dr. Alexander Graham Bell, Monsieur J. J.

Jusserand, the .Embassador to the United States,

Dr. John .\. Brashear, and the secretary. Dr.
Charles D. Walcott. The bronze memorial tablet

is situated in the Smithsonian building, and repre-

sents Prof. Langley seated on a terrace where he
has a clear view of the heavens, and, in a medi-
tative mood, is observing the flight of birds, while

in his mind he sees his aerodrome soaring above
them.
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The second and third medals were awarded to

Mr. Glen H. Curtiss and M. Gustave Eiffel, the
former "for advancing the art of aerodromics by
his successful development of a hydro-aerodrome,
whereby the safety of the aviator has been greatly
enhanced," and the latter "for advancing the
science of aerodromics by his researches relating
to the resistance of the air in connection with
aviation."

The orations are interesting reading, especially
ihat by Dr. Brashear, who was one of Prof. Lang-
ley's oldest and closest friends.
The publication contains reproductions of the

Langley Tablet and of the two handsome medals.
The illustration of the medal awarded to M. Eiffel
is here reproduced.
At the close of the exercises, the secretary

directed attention to the action of the Board o'f

Regents, who have decided on the re-opening of
the Langley .Aerodynamical Laboratory. Sufii-
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out from the Eiflel Tower. Protests against the pro-
posed tax had been forwarded to the Post Office
authorities by the National .\ssociation of Goldsmiths,
the British Horological Institute, and Mr. F. Hope-
Jones, chairman of the ^^'ireless Society of London.
In consequence of the representations made to
it upon the subject, an inquiry was instituted by
the British Science Guild in relation to the
wisdom of the policy of levying such a charge at the
present time, the possibility of collecting the same
economically in the event of the policy being persisted
in, as well as in relation to the powers conferred on
the Postmaster-General under the Wireless Telegraphy
Act, 1904. The result of this inquiry was such as to
persuade the guild that the imposition of a tax would
be impolitic, and at the same time would not be likely
to produce a revenue commensurate with the expense
involved in attempting to collect the same, whilst
such a tax could not fail to give rise to intense irrita-

Fic. I.—Lanjlcj- medal p

cient provision is available to start and continue
the work m a modest way, and it is hoped that in-
vestigations under the name of Langlev will be
pursued to develop and standardise aeronautical
science.

Such an institution well organised and equipped
would be a noble monument to the man, and one
which he, no doubt, would have most desired.

NOTES.
The attention of the British Science Guild

was directed towards the end of last year
to the fact that the Post Office authorities
were contemplating a charge of two guineas,
in respect of licences in connection with appa-
ratus proposed to be installed by owners of obser-
vatories, watch and clock makers, &c., for the purpose
of receiving the international wireless time signals sent
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;ented lo M. GnsUve Eiffel.

tion. As was pointed out in an article in Nature of
November 13, iqi3 (p. 320), it appeared to be ex-
tremely doubtful whether the Postmaster-General
possessed statutory authority to impose such a tax,
since by the terms of the Wireless Telegrajihy .Act,'

1904, it is e.xpressly provided that "nothing in this
Act shall prevent any person from making or using
electrical apparatus for any purpose other than the
transmission of messages." The views of the British
Science Guild were recently forwarded to the Secretary
of the Post Office, who was desired to place the docu-
ment containing these views before the Postmaster-
General for his consideration, and at the same time
the Postmaster-General was requested to receive a
deputation from the guild in relation to this matter.We learn that the representations of the British
Science Guild and other bodies have been considered
by the Postmaster-General, who has now intimated
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that he does not intend to proceed with the proposal

to levj" tlie contemplated tax.

Prof. P. Ehrlkh, director of the Royal Institute

for Experimental Therapeutics, Frankfort-on-Main, ha.s

been awarded the Cameron prize of the University of

Edinburgh, in recognition of his discovery of salvar-

san, of his researches on numerous synthetic organic

compounds of arsenic, and of his important work on

immunity.

The twenty-lhird annual meeting of the Royal

Society for the Protection of Birds will be held at the

Westminster Palace Hotel, Victoria Street, I.ondon,

S.VV., on Thursday next, March 5. The chair will be

taken at 3 p.m. by the Right Hon. Lord Newton. A
resolution will be submitted in favour of the Govern-

ment Plumage Bill.

Prof. W. P. Br.^di.ey, who has occupied the chair

of chemistry at Wesleyan University, Middletown,

Connecticut, since 1893, has resigned that post on

accepting a position as chemist with a large rubber

companv. He is especially known for his work on

problems connected with the liquefaction of permanent

gases, and he conducted the first liquid air plant that

was set up in America for research purposes.

.Sir J.amf.s Wilson, K.C.S.I., has been appointed

to act as delegate for Great Britain and Ireland, the

Dominions of Canada, Australia, New Zealand, the

Union of South Africa, and the Government of Mauri-

tius on the permanent committee of the International

Institute of Agriculture at Rome. Lieut.-Colonel Sir

David Prain, director of Kew Gardens, Sir James Wil-

son, and Mr. K. G. L. Rogers, head of the Horticul-

ture Branch of the Board of Agriculture and Fisheries,

are the representatives of the Board at the Inter-

national Phytopathological Conference opened at

Rome on Tuesday, February 24.

A COMMITTEE has been appointed in Berlin to make
arrangements to celebrate the seventieth birthday of

Prof. A. Engler on March 25 next, by the presentation

to him of his life-size marble bust and in other ways, as

a sign of the appreciation of botanists of his varied

and valued contributions by publication and otherwise

to the advancement of systematic, geographical, and

economic botany. Readers of N.ature who may wish

to join the botanists of Germany and other countries

in this celebration are invited to send their subscrip-

tion to Prof. T. Johnson, Royal College of Science,

Dublin, for transmission to, and acknowledgment by,

Prof. L. Wittmack, of Berlin.

At the anniversary meeting of the Geological

Society of London, held on Friday last, February 20,

the officers were appointed for the ensuing year as

follows :

—

President, Dr. A. Smith Woodward,
F.R.S. ; Vice-Presidents, Dr. H. H. Bemrose, Mr. W.
Hill, Mr. Clement Reid, F.R.S. , and Dr. A. Strahan,

F.R.S. ; Secretaries, Dr. H. H. Thomas and Dr. H.

Lapworth ; Foreign Secretary, Sir Archibald Geikie,

O.M., K.C.B., F.R.S.; Treasurer, Mr. Bedford

McNeill. The awards of medals and funds, announced

in Nature of January 15 (p. 561) were made. The
president delivered his anniversary address, which

dealt with problems of post-glacial denudation.
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At the annual general meeting of the Physical

Societv of London on February 13, the following

officers were elected for the ensuing year :

—

President

:

Sir J. J. Thomson, O.M., F.R.S. Vice-Presidents (not

including those who have filled the office of president) :

Prof. T. Mather, F.R.S., Dr. A. Russell, Mr. F. E.

Smith, and Mr. R. S. Whipple. Secretaries: Mr.

W. R. Cooper and Dr. S. W. J. Smith. Foreign

Secretary: Dr. R. T. Glazebrook, F.R.S. Treasurer:

Mr. W. Duddell, F.R.S.. Librarian: Dr. S. W. J.

Smith. Oilier Members of Council: Dr. W. H. Eccles,

Sir R. A. Hadtield, F.R.S., Prof. G. W. O. Howe, J
Prof. J. W. Nicholson, Major W. A. J. O'Meara, I
C.M.G., Mr. C. C. Paterson, Prof. O. W. Richardson, I
F.R.S., Prof, the Hon. R. J. Strutt, F.R.S., Dr. |
W. E. Sumpner, and Dr. R. S. Willows. Assistant '

Secretary and Reporter: Mr. J. Guild.

We learn from The Pioneer Mail that the founda-

tion-stone of the School of Tropical Medicine at Cal-

cutta was to have been laid on February 24. The Govern-

ment of India has provided six lakhs of rupees for the

site and laboratory, and has agreed to contribute to-

wards the upkeep of the school, thus emphasising the j

Imperial character of the work. An appeal is made I

for liberal endowments. The building will accom-

modate several whole-time research workers, in addi-j

tion to the teaching staff. Four lakhs, or annual sub-

scriptions of 20,000 rupees, guaranteed for at least five

years, will be required for the endowment of each

additional research investigator. The possibilities of

carrying out important investigations of tropical

diseases, which cause more than one-third of the

deaths in Calcutta, and at least as large a proportion

over India as a whole, are limited only by the amount
of financial support which may be afforded to the new
institution.

Mr. Victor Anestin, of Bucharest, referring to Mr.
W. F. Denning's note in our issue of February

(vol. xcii., p. 670) on the detonating fireball of Janua

19, sends us fuller particulars of the old Rumanian
superstition that bolides may be abundantly observe^

from January 14-20, and especially on January ig,

The superstition has been held for hundreds of years

by peasants and townsfolk alike. The belief is that

on January ig " les cieux s'entr'ouvrent," and young
people look out for this celestial phenomenon, believing

that if tliey offer up a wish at the moment of its occur

rence it will be granted during the same year. Th<

same belief is held concerning the appearance of fir©

balls on November 17. In both these months the sk]

is always covered with cloud at Bucharest, so that i

bright fireball produces an effect of the heavens open

ing as expressed in the superstition. The date Januarj

19 is, however, not fixed ; sometimes the meteors an
seen several days before, and at other times after tha

date. Thus in 1906 " le ciel s'est entr'ouvert" on

January 14, and this year the luminous effects of the

meteors were seen on January 21.

Dr. Louis Bell writes from Boston, U.S.A., to

describe an unusual meteorological phenomenon ob-

served there last month. On January 13, which was
the coldest day known in Boston for many years, the
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thermometer not ranpjins; above zero for a period of

thirty hours extendinsj through the entire day, Dr. Bell,

upon entering a larjje train shed, some 75 ft. high and of

a very extensive area, found that snow was steadily

falling, produced by the congelation of the steam

from the numerous locomotives. The interesting

point was that the snow had aggregated into flakes

of fair size, not distinctly crystalline, but still flakes,

in spite of the short distance of the possible fall. The
thermometer was then about 5° F. below zero, and

in the evening at a similar temperature the whole

interior of the train shed was still white with this

deposit of snow. The general phenomenon, of course,

has been many times recorded, but is very rarely seen,

particularly on so large a scale and for so long a time.

The exceptionally mild character of the present

winter is being maintained until its close, and for a

persistent continuance of warm days in January and
February it surpasses all previous records. At Green-

wich the thermometer in the screen was above 50° for

eighteen consecutive days from Januan,- 29 to February

15 Previous records since 1841 have no longer period

than elev'en days, in the months of January and

February combined, with the thermometer continu-

ously above 50°, and there are only four such periods

—

1846, January 21-31; 1849, January 16-26; 1856,

February 6-16; and 1875, January 4-14. Besides

these there are only three years, 1850, i86g, and 1877

with a consecutive period of ten days in January and
February with the temperature above 50°. The per-

sistent continuance of tne absence of frost is also very

nearly a record. To February 24 there have been

thirty consecutive days at Greenwich without frost in

the screen, and the only j-ears with a longer con-

tinuous period in January and February are 1S67, with

thirty-seven days, 1872, with forty-three days, and

1884, with thirty-two days. The maximum tempera-

tures in the two months have seldom been surpassed.

In many respects there is a resemblance between the

weather this winter and that in 1899, when in February

blizzards and snowstorms were severe on the other

side of the Atlantic, with tremendous windstorms in

the open ocean, whilst on this side of the Atlantic

the weather was exceptionally mild. It is to be hoped
that this year we shall be spared the somewhat sharp
frosts experienced in the spring of 1899.

The annual Home Office report and statistics of the

output of mines and quarries in Great Britain for the

year 1912 has been published. It is greatly to be
regretted that the report should take nearly a twelve-

month before the definite figures of the year's mineral

production can be published, as bv this time these

figures present but little interest. It is true that the

approximate figures issued at an earlier date give a

great deal of the information, and that the early figures

rarely require much alteration. As a matter of fact,

however, the Department of Mineral Statistics, like so

many departments of the Government that do useful

but not showy work, is neglected in favour of others

that make a more direct appeal to the galler)'. Our
Department of Mineral Statistics is understaffed, and
the collection and definition of mineral statistics are

not, as they should be, controlled by precise and
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definite legal enactments. Thus it is impossible to

know from the report whether the item coal means
"drawings," inclusive of " walings," or whether it

refers to clean coal only ; or, again, whether the

quantity of coal is inclusive or exclusive of colliery

consumption. What is really needed in this country

is a brief Mineral Statistics Act, regulating the precise

manner in which the various statistics should be col-

lected and tabulated, and giving legal force to the

definitions now so loosely employed, and if such an

Act could be drawn up as the result of an international

conference, so that the statistics of the great mineral-

producing countries of the world could be correctly

compared with each other, a great advance would be

made towards the scientific study of this important

branch of knowledge.

I\ the February issue of .1/aii, Sir C. H. Read
describes a remarkable Bactrian bronze ceremonial

axe which has been recently added to the British

Museum collections. It is composed of the figures of

three animals—a boar, a tiger, and an ibex. The
cutting edge is formed of the back of the first, which
is attacking the tiger, who is turning round and
gripping the flanks of a crouching ibex. Our present

scanty knowledge of the archaeology of Afghanistan in

the centuries preceding the Sassanian dynasty does not

admit of any distinct statement of the uses to which
an object of this kind might be put, nor are we able

to interpret the symbolism of the conjunction of these

three animals. The nearest analogy is an axe pre-

sented to the British Museum by Major P. M. Sykes,

from Kerman in Persia. In this the animal forms are

degraded and almost lost ; but a second axe of the

same find has the beasts standing free and well-

defined, though the execution is not so artistic as in

the present example, which, by comparison with the

Oxus treasure in the museum, is probably a specimen
of the art of Bactria about the time of Alexander the

Great.

According to the reports published in the December
issue of the Proceedings for 1913, the Philadelphia

Academy of Sciences appears to have had a prospero'us

year, having received during that period two consider-

able money bequests, while a number of cases in the
museum have been rearranged. The accessions to the
library were nearly 1000 in excess of those in the

preceding year.

Parts viii. and ix. of Dr. Koningsberger's "Java"
contain a brief account of the fishes of the island

—

both fresh-water and marine—which are stated to be
still very imperfectly knovim. Another section is

devoted to the reptiles, in which it is stated that

Schlegel's gharial (Tomistonia schlegcli), of Sumatra,
Borneo, and the Malay Peninsula, may not improbably
occur in Java, although definite evidence is not yet
forthcoming.

The question whether a certain number of fertilised

female house-flies (Musca doinestica) pass the winter
in a dormant condition, to revive and produce progenv
in the spring, according to a note by Mr. E. A. Austen,
of the British Museum, in the February number of
The Entomologist's Monthly Magazine, still awaits
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a definite answer. An American observer, Dr. H.

Slcinner, has, indeed, committed himself to the state-

ment that house-flies pass the winter only in the pupa-

stage, but this is not in accord with the views of

Messrs. Newstead and Jepson in this country. The
point is of considerable importance in connection with

the crusade against house-flies as disseminators of

disease.

To the Journal of the East Africa and Uganda
Natural History Society for December, 1913, Mr. R. B.

Woosnam, Game Warden for British East Africa,

communicates an important article on the relation of

game animals to disease in Africa, with special refer-

ence to the proposal to clear oft such game animals

in certain parts of East Africa with a view of stamping

out tsetse-fly disease and other maladies. The theory

hitherto largely favoured by experts is that game
animals alone serve as "reservoirs" for the trypano-

somes, and other blood-parasites, by which such

diseases arc caused ; but the author points out that not

only is there a strong probability, but likewise a prac-

tical certainty, that othei animals serve in a similar

capacity. And this being so, the futility of attempt-

ing to kill off all the game animals in certain districts

is self-apparent. In the opinion of the author, a far

more hopeful plan is to rely on the possibility of pro-

ducing or accelerating immunity to the diseases in

question in the animals liable to be infected. " If,"

writes Mr. Woosnam, " wild animals can acquire an

immunity in nature and domestic native cattle can

also acquire immunity [which in certain instances

thev undoubtedly do], is it not possible that the

greatest success may eventually result from an arti-

ficially produced immunity?"

In a valuable report on the effect of water on the

cultivation of cotton (Egyptian Ministry of Finance

Survey Department, Paper No. 31, 1913), Messrs.

Hughes and Hurst, who were assisted in their field

work by Messrs. Bolland and Ferrar, give details

of a series of experiments made with a view of

eliminating other factors in an estimate of the influ-

ence upon the cotton .yield of the level of saturation in

the soil. Their general conclusion is that with the

subsoil water at a low level fairly heavy watering gives

greater yields than very light watering, which may
easily be pushed so far as seriously to affect the yield.

They find, however, that fairly heavy watering delays

the ripening of the crop, and they point out that too

wide an interpretation is not to be placed on the results

obtained from the experiments, the chief importance

of which lies in the methods adopted, especially the

arrangement of the experimental plots in such a

manner as approximately to eliminate the effect of

factors which varied from point to point of the fields.

It would appear, from investigations by Mr. W. R.

Dunlop (H'cs/ Jiuiian Bulletin, vol. xiii.. No. 4), that

certain groups of varieties of sugar-canes possess differ-

entiating characteristics as regards their stomata, and

that if the general morphological and anatomical char-

acters of. the varieties be taken into consideration, each

one variety can be identified by its leaf alone. The
stomatal density per unit of area is one of the chief
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characteristics, though in the investigation under re-

view the range of variation has not been determined

with sufficient accuracy to permit more than the classi-

fication of the varieties exarhined into groups as

regards stomatal densities. The relation of the ratio

of the total stomatal area to the entire surface of the

leaf, and the susceptibility of any variety to drought

is discussed, and actual observation has shown that a

variety possessing a high stomatal area with other

hydrophyllous characters appears to be unsuited for

cultivation in areas of low rainfall and humidity.

Whether any general relation exists between sucrose

content of varieties and stomatal characteristics has

yet to be determined, but such observations would
appear to provide a useful guide in future selection

of sugar-cane for drought resistance.

One of the useful articles in the recently published

Journal of the Scottish Meteorological Society (vol. xvi)

is a somewhat laborious investigation of "A Possible

Two-hourly Period in the Diurnal Variation of the

Barometer," by Mr. M. M'Callum Fairgrieve. The
paper was suggested by certain departures from a

smooth curve every alternate hour, shown by the result

given by Dr. Chree in a paper on the barometric

pressure at Castle O'er (Quart. Journ. Roy. Met. Soc,
October, 191 1). Mr. Fairgrieve examined long series

of observations at some of the Meteorological Office

observatories, and other places, and found that a two-

hourly oscillation was very apparent at certain places,

while at others there was little indication of any such

variation. The author finds it difficult to assign a proper

explanation of the results obtained, whether physical

or instrumental, but suggests that it is obviously of

importance that the point should be cleared up.

It is well known that while the number of regular

solids is limited, a similar limitation extends to

" polytopes " in multi-dimensional space, the cube, regu-

lar tetrahedron and octahedron being the only types

which can be extended indefinitely to the higher dimen-
sions. There are, however, certain semi-regular poly-

hedra which play an important part in crystallography.

We have now received papers from Dr. P. H. Schoute,

reprinted from the transactions of the Cambridge
Mathematical Congress, and Dr. E. L. Elte (.Amster-

dam Proceedings, 1912), dealing with the different

degrees of regularity and characteristics of the various

semi-regular polytopes in multi-dimensional space.

While these interesting problems are being com-
petently treated by mathematicians, the popular fallacy

of "the fourth " dimension seems as hard to eradicate

as ever. Prof. Samuel M. Barton's article in The
Popular Science Monthly for October is correct

enough in its geometrical facts, but the use of the

word " fourth," for the more correct terms, " four
"

and "many," will be likely to militate against the

usefulness that would accrue from an essay dealing

professedly with " hyperspaces."

.After conference with the .American incandescent

lamp manufacturers, the United States Bureau of

.Standards has issued a sixth edition of its circular

containing standard specifications for such lamps.

-Although the specifications were originally intended for
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the use of Government departments only, the public has

made such large demands for them that an annual edition

has appeared since the circular was first printed in

1907. Another circular for which the demand is likely

to be extensive is that on copper wires, prepared at

the request of the American Institute of Electrical

Engineers. It contains nearly seventy pages of tables

and other information about copper wire, brought
thoroughly up to date, last year's work of Mr. G. L.

Heath on the relation between the purity and tem-

perature coefficient of resistance of wires being

included.

The January number, wliich begins the career of

the Annalcs de Physique as a separate publication,

consists of ninety-si.\ pages of the same size and style

as the Annales dc Physique et de Chiniic have made
us familiar with in the past. The annual volume is

to extend to nearly 600 pages, and the price outside

France is to be 28 francs. Profs. Lippmann and
Bouty are the editors, and the first number is certainly

a credit to them. It contains a communication by
M. Violle on physical units to be adopted in France,

a second by M. Brillouin on a relation between specific

heat and radiation of a body independent of the

quantum hypothesis, a third by M. Marcelin on the

thickness of films spread on the surface of water, in

which it is shown that the thickness of a camphor
film may be as small as the diameter of a camphor
molecule, and, lastly, the first part of a long paper

by M. Croze describing experiments on the emission

spectra of the commoner gases

A ciRCUL.AR (No. 43) has been issued by the Bureau
of Standards at Washington with reference to the

international metric carat of 200 mg., which was
adopted on July i last by the United States customs
service as the unit for determining the import duties

on precious stones. Tables of equivalents are included

in the circular, which will be useful to diamond dealers

in convening from the old unit to the new and vice

vcrsd. The value adopted for the old carat is

205-3 'ng'-. which is the average weight of the various
carats previously in use in the United States. This is

precisely the same value as that of the old carat
hitherto used in the United Kingdom, which is to be
displaced on April i next by the metric carat of

200 mg., in accordance with the Order in Council of
October 14 last. The tables would accordingly be
useful also to British jewellers for conversion pur-
poses; they are much more complete and practicable
than those issued by some American firms of gem
dealers in the form of "folders," and are followed bv
some valuable hints on the care and use of balances
and weights for weighing precious stones.

The July to December, 1912, number of Isis, the
publication of the Dresden Society for Natural Know-
ledge, contains a paper by Mr. H. Dember on the
relationship between atmospheric electricity and wire-
less telegraphy. The theory has been advanced that I

electric waves suffer reflection from an ionised layer
in the upper atmosphere, and that the development
of this layer by day causes the difference between day I

and night wireless phenomena discovered by Marconi.
|

The author's object was to secure direct evidence of '
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such ionisation. As ultra-violet light is rapidly

absorbed by the earth's atmosphere, he pursued his

inquiries in Switzerland, near Arolla, at considerable

heights, the one 2000, the other 3400 metres, above
sea-level. The ionising action of sunlight, it is

argued, must increase equally the number of negative

and of positive ions. The latter normally preponderate
in number, thus sunlight must tend to increase the
ratio borne by the number of negative to the number
of positive ions. The free ionic charges in the atmo-
sphere were observed in the usual way w-ith Ebert's
apparatus, while the ultra-violet radiation was simul-
taneously measured by a simple apparatus designed
by the author. The results of the observations, which
were made on five days in August and September,
191 1, are illustrated by figures, which show on the
whole a parallelism between the variations of the
ultra-violet radiation and the magnitude of the ratio
of the ionic negative to the ionic positive charges.
The author allows that the observed effect, even at

3400 metres, was probably due in large part to a
vertical current or convection of ions produced ar
greater heights in the atmosphere. The same paper
describes some interesting observations on the absorp-
tion of sunlight of various wave-lengths made in
August, 1912, in the Italian Alps, with a new appa-
ratus. The results are discussed in reference to Lord
Rayleigh's theory of atmospheric action.

The " Wratten and VVainwright Division " of
Kodak, Limited, have just issued a fifty-page pamphlet
on reproduction work with dry plates. They make out
a very strong case for the use of panchromatic gelatine
plates in direct screen negative making for three-
colour work, claiming not only that gelatine is as
good as collodion, but that it is much preferable, when
the photographer has become accustomed to it. But
the plate must have a fine grain, be very sensitive to
red and green, and give great density and contrast,
characteristics which are found in the Wratten process
panchromatic plate, which is rendered colour sensitive
by "bathing," that is, immersion in the dye solution
after the plate is coated. The pamphlet is intended
for the guidance of the block-maker, and gives detailed
suggestions with regard to each step in the process.
We learn that the laws of geometrical projection are
good and sufficient guides for regulating screen-
distance, so that after the innumerable pages that have
been written on this subject, the whole matter may,
for practical purposes, be expressed in a line or two.'
The reason why greens are so difficult to reproduce is
fully explained. A choice of six pairs of colour filters
for two-colour work is given, and there are several
other items of interest, even to those who regard such
matters from a merely theoretical point of view.
Much interest was aroused by the preparation in

19 10 of an optically-active oxime of the formula
H. /CH2—CHj.

/C<^ )C=N.OH
HO.CO/ \cH,-Ch/

The preparation of this compound afforded the first
concrete evidence that the three bonds of the nitrogen
atom were not in a plane, and so provided a solid
foundation for the theory which Hantzsch and Werner
had put forward in 1890 to account for the isomerism
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of certain oximes of the aromatic series. In the

January issue of the Chemical Society's Journal, Dr.

\V. H. Mills and Miss Bain describe an extension of

these experiments, in which they have succeeded in

isolating active salts of tlie semicarbazonc,

>C=N.NH.CO.NH„
and brnzoylphenylhydrazone,

>C=N.N(C.H,).CO.C.H„

of the same ketone. The resolution of the former

compound was effected by means of morphine, that of

the latter by means of quinine. The rotatory powers

were transient, but of large magnitude, [M] „ 30 to 40°

for the semicarbazone, and as high as [M]d 238° for

the hvdrazone. The experiments strongly support the

hypothesis that " the three valencies of the doubly-

linked nitrogen atom do not lie in one plane, but are

directed along the three edges of a trihedral angle."

The control system of the Panama Canal locks is

described in Engineering for February 20. The con-

trol houses contain horizontal control boards—the

board at Gatun is 64 It. long—on which are arranged

all the control handles and indicators, the board

taking the form of a miniature representation of the

locks. Indicators are provided showing the opening

of the various valves, the height of water in the locks,

&c. .Small model leaves show each g.ate in plan, and

working models of the chain fenders are also provided

at the proper places. All the indicators and models

follow and reproduce the conditions in the full-size

lock exactly, except in certain cases, when an " open "

or " closed " indication suffices. The form of indica-

tion system adopted is of interest. Step movements

such as are obtainable with ratchets, &c., were ruled

out as inadequate, and an electrical system involving

the use of 732 small indicator motors has been de-

veloped. A complete synchronous indicator set con-

sists of a transmitter, located at, and driven by, the

operating machine, whether in the case of the sluice-

valves or other gear, and a receiver and indicator

worked thereby in the control house.

Directors of education and others responsible for

the erection and fitting of new science laboratories

would do well to study the new, excellently illustrated

catalogue entitled " Laboratory Fittings and Furni-

ture," published by Messrs. Reynolds and Branson,

Ltd., of Leeds. The plans and photographs of recent

laboratories, for the fitting and equipment of which

this firm has been responsible, which are included in

the catalogue, will prove useful guides for persons

planning new laboratories, and the other particulars

will be found arranged in a manner which makes

reference very easy.

OUR ASTRONOMICAL COLUMN.
Astronomical Occurrences for March :

—

March 2. iih om. Saturn at quadrature to thi"

Sun.

3. 2ih. 36m. Jupiter in conjunction \vith

LIranus (Jupiter 0° 9' N.).

4. I4h. 3gm. Saturn in conjunction with the

Moon (Saturn 6° 47' S.).

6. I4h. 44m. Mars in conjunction with the

Moon (Mars 1° 49' S.).
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7. 2oh. hni. Neptune in conjunction with the

Moon (Neptune 4° 35' S.).

10. 4h. om. .Mercury in inferior conjunction

with the Sun. •
11. ihh. 13m. Moon eclipsed, partly visible at

Greenwich.
20. 23h. iim. Sun enters sign of .Xries

;

spring commences.
21. i4h. jSm. Uranus in conjunction with

the Moon (Uranus 2° ^z' N.).

,, 2oh. 39m. Jupiter in conjunction with the

.Moon (Jupiter 2° 26' N.j.

22. 6h. om. Mars at greatest heliocentric

latitude N.

,, 1311. om. Mercury stationary.

24. 4h. i6m. Mercury in conjunction with the

Moon (Mercury 1° 8' N.).

27. gh. 55m. Venus in conjunction with the

Moon (Venus 4° 16' S.).

A Faint Co.mp.^nion to Capella.—An interesting

discovery has been made by Dr. R. Furuhjelm {Asiro-

nojnische Naclirichten, No. 4715), who has found that

Capella, a spectroscopic double star, is accompanied
by a faint companion (phot. mag. io-6) at a very great

distance. The absolute positions of the stars, accord-

ing to the Helsingfors Catalogue plates are as fol-

lows :

—

a 1900 'o S 19000 Epoch

Capella ... 5 9 1809
The faint star 5 10 r26

+ 45 53 49'l.,o„..,,
+ 45 44

23-9j'"^5-^^

The companion is distant from Capella bj' 12' 3-3",

and the position angle is 141° 20'. The discovery was
made by comparing the proper motions of the stars

in the neighbourhood of Capella determined from
photographs of the region taken at two different

epochs at Helsingfors. Dr. Furuhjelm's proper motion
for tlic faint star gave the values 0-422" in the direction

170-9°, while the values for Capella as determined by
Boss were 0-438" in the direction 168-7°. Other stars

in the vicinity liave no such phj'sical relationship.

The Solar System.—The following neat empirical

formula connecting certain elements of the known
planetary satellites is given by M. F. Ollive in a

modest little note communicated to the French
.\cademy of .Sciences (Comples remius, vol. clvii.,

No. 26, p. 1501). Let R' represent the mean distance

of the satellite from the planet around which it gravi-
tates, v' its orbital velocity, R the mean distance of

the planet from the sun, and r its mean radius, then,

M. Ollive states, r^ = feRR''z)'^. In c.g.s. units the
constant fe =4-313 x 10-".

The data for the twenty-six known satellites in the

solar system necessary for calculating the planetary
radii are tabulated, together with the deduced ratio of

the radius of the planet to that of the earth compared
with the measured values. The formula gives the
radius of the earth with great accuracy, the ratio de-

duced/measured being i-oooi, according to our calcula-

tion ; for Mars also the deduced radii are almost iden-

tical inter sc. and with the measured value. For
Jupiter and .Saturn, whilst the deduced values are

highly consistent among themselves, except that given
by Saturn's ninth and most distant satellite, they are
slightly in excess (approx. 6 per cent, and 2 per cent.

respectively) of the measured radii. For L'ranus and
Neptune the formula gives results roughly 50 per cent.

and 100 per cent, too high respectively.

Peuiodktties in Prominences and Sun-spots Com-
pared.—In this column in November last (vol. xcii.,

No. 2297, p. 302) reference was made to Mr. T.
Royds's investigation on prominence periodicities by
the periodogram method. In a recent Kodaikanal
Observatory Bulletin (No. 34) he undertakes the task
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of trying to find out whether the well-established sun-
spot periodicities, other than that of eleven years,
exists or not in prominences. He limits himself to
periodicities up to eleven years in this communication,
and studies them by the periodogram method as before.
The data used are those published by the Italian
observers, and deal with all prominences more than
30" in height recorded since 1871. A brief summary
of his conclusions is as follows. The prominence
periodogram is very similar to that of spots tor the
same time interval. Between two years and eleven
years there are no periodicities present in prominences
which can be proved to be absent from sun-spots and
vice versA. The eleven-year period is the predominant
feature of the prominence periodogram, and its

ma.xima occur about one year later than in sun-spots.
The ma.xima of its first subperiod, 556 years, are not
delayed in prominences. Periods between seven and
eight years of considerable intensity in prominences
have been shown to be present also in spots, but they
are not permanently active. As regards shorter
periods, that of thirteen months in prominences is not
present in spots, and one of 8J months in spots is

stated to disappear for a time and then reappear. In
December last (Nature, vol. xcii., No. 2301, p. 411)
reference was made to Prof. A. A. Michelson's deter-
minations of sun-spot periodicities by the harmonic
analyser, but he could not find any periodicity other
than that of eleven vears.

THE TEACHING OF ANTHROPOLOGY
AT THt. UNIVERSITIES.

A JOINT committee of the Royal Anthropological
-^^ Institute and Section H of the British Associa-
tion, of which Sir Richard Temple is chairman, has
had under consideration the steps desirable to 'give
practical effect to the conclusions resulting from the
discussion, which took place at the meeting of the
British Association at Birmingham last September, on
the practical application of anthropological teaching
in universities. It will be remembered that it was
held at Birmingham that increased facilities should be
offered at our universities for training those who, in
after life as officials, business men, missionaries, and
the like, will be brought into close contact with the
peoples of the Empire, whose civilisation is alien to
our own. After careful consideration, the joint com-
mittee is of opinion that such facilities can best be
offered by the collaboration of the Royal Anthropo-
logical Institute, the British Association, and the uni-
versities, with the support and the cooperation of the
Government, the Foreign OtTice, the India Oflice, the
Colonial Oflice, and the Civil Service Commissioners,
and that it would be well for the organisation to take
the form of encouraging the existing schools of
anthropology in the universities and the formation of
such schools, where none exist, with their indispens-
able adjuncts of laboratories, libraries, and museums.

In furtherance of the scheme thus elaborated a con-
ference was summoned by the joint committee at the
Drapers' Hall, by courtesy of the Master and Wardens
of the Drapers' Company, on Thursday, February 19,
under the chairmanship of the Earl of'Selborne, K.g!
Letters supporting the proposals of the conference
were received from, among others, the Colonial Secre-
tary, Lord Cromer, Sir Richard Martin, Sir Robert
Blair, Sir George Grierson, Sir Joseph Larmor, M.P.,
Sir John Rhys, Sir Ernest Trevelyan, and the Right
Honourable Ameer .AH. An encouraging feature was
thepresenceof an official representative of the Colonial
Office.
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The following resolution was moved by Sir Henry
Craik, M.P., seconded by Sir Everard im Thurn
(Royal Geographical Society), and carried unani-
mously :

—"That this conference approves the findings
and views of the joint committee, and is of the opinion
that, in the highest interests of the Empire, it is neces-
sary so to extend and complete the organisation of the
teaching of anthropology at the universities of Great
Britain, that those who are about to spend their lives
in the East, or in parts of the Empire inhabited bv
non-European races, shall at the outset of their career
possess or have the opportunity of acquiring a sound
and accurate knowledge of the habits, customs, social
and religious ideas and ideals of the Eastern and non-
European races subject to his Majesty the King-
Emperor."

.\ second resolution, moved by Sir Hercules Read
(British Museum), and seconded by Dr. T. H. Warren
(Oxford University), was as follows:—"That this
conference hereby authorises the chairman and mem-
bers of the joint committee of the British Association
for the Advancement of Science and the Royal Anthro-
pological Institute, to represent to the Prime Minister,
the Right Hon. Herbert Henry Asquith, K.C., M.P.,
the opinions of this conference as set forth in the pre-
ceding resolution, and to move him to appoint an Inter-
departmental Committee for the purpose of advising
as to the form in which the sympathy and support of
his Majesty's Government can be best expressed."
The resolution was carried unanimously.
W\ the speakers to the resolutions strongly endorsed

the findings of the joint committee, and pointed out
how seriously handicapped were young men in everv
walk of life, who went abroad without any anthropo-
logical training, amongst alien peoples, and it was
only by the painful process of committing mistakes
that they were enabled to get an insight into the habits
and customs of those with whom they came into dailv
contact. The H6n. J. G. Jenkins (London Chamber of
Commerce) bore testimony to the wastage of millions
of pounds sterling in trade owing to this fact, as the
mistakes constantly made by the untrained men, who
were sent out by commercial firms, were made at the
expense of the firms ; in the case also of the untrained
missionary, he stated that during his first years abroad
ground was lost and good influence retarded until he
began to get a knowledge of the people, finally, from
his own experience as a Minister in the Government
of South Australia, he laid strong emphasis on the
necessity for .State aid in the anthropological training
of the youth of the Empire.

.\s Prof. .Arthur Keith pointed out, the Royal
.Vnthropological Institute has spent more than thirty
years in collecting information, so that the knowledge
is available, but it is the dissemination of this know-
ledge that is necessary, and to achieve this object the
institute had been trying for the last twenty years to
induce the Imperial Government to help by means of
financial support.

Dr. J. G. Frazer (British Science Guild) mentioned
that it was largely due to the lack of anthropological
training that the recent outbreak occurred in Somali-
land, and this is not the first occasion on which, loss
of life and money has been attributed to the same
cause.

In the interests of the Empire it is earnestly to
to be hoped that Dr. Warren will prove a true prophet
and official support will be given in a matter of such
vital importance, and that a scientific system of
anthropological training will be the outcorne of the
conference, and thereby crown with success the labours
of the joint committee and of its indefatigable secre-
tary.
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COLOUR VISION AMONG CRUSTACEA.

WHETHER the lower animals have colour-percep-

tion is a question that has long been discussed

without conclusive evidence being forthcoming. Paul

Bert and the late Lord Avebury may be cited amongst

those who claimed by their experiments proof of a

colour-sense in Daphnia, whilst other investigators,

among the most recent being C. Hess, conclude that

what appear to us as colours are to these lower

Crustacea only degrees of brightness; that, in fact,

these animals are in the position of a colour-blind man,

and choose what are to him and them the brightest

part of the spectrum.

A recent issue of the Biologischcs Centralblait

(vol. xxxiii., No. 9, 1913) contains an interesting and

careful piece of experimental evidence on the behaviour

of Daphnia and of Artemia to white and to mono-

chromatic light. By the aid of a specially devised

mode of illumination (a ico candle Osram lamp and

fluid light-filters or coloured glass screens) Dr. von

Fritsch and Herr Rupelvvieser have been able to make

a more critical test ot the responses of these Crustacea

than was possible to most of their predecessors in this

line of research. Working with white light (whether

vertically or horizontally) these authors find that

Daphnia remains evenly distributed under the influence

of a medium light-intensity, but that it moves away
from the source of light if the brightness of this is

raised, and towards the light if the intensity is

lowered. In this respect the work of the authors

merely confirms similar observations already published.

H liow a blue screen be interposed the Daphnia, in

spite of the lowered intensity, move away from the

light. On the other hand, if a yellow screen is used

the Daphnia move towards the light, although its

intensity is greater and is sych as would ordinarily

induce a negative reaction. On these and other

grounds the authors conclude that Daphnia has a

colour-sense and not merely a perception of varying

degrees of light intensity. Red, yellow, and green

rays attract Daphnia ; blue-green, blue and violet rays

repel Daphnia.
The whole question has been dealt with more fully

by the late Lord Avebury in his " Senses of Animals "

(international Science Series, vol. Ixv., 1889) than the

German authors give that distinguished naturalist

credit for, and indeed they refer only to his earlier

paper (1881). Both the German and the English

authors arrive at similar conclusions, though Lord
.Avebury used a method of choice which was not

employed by these most recent workers.

One further point of interest is the varying degrees

of response given bv strains of the same species and
of different species of Daphnia. For example, in test-

ing the effects of coloured light upon the eye, a very

definite response was at first found to occur in red

light, and quite another in blue light ; but when the

observers tried to repeat this effect on another batch
of Daphnia, they were unsuccessful in obtaining a

strain which responded so well as the first, until after

six months' trials. Daphnia magna was found to

give more consistent results than the common Daphnia
piilex. F. W. G.

A^
ORNITHOLOGICAL NOTES.

T the conclusion of a note on the food and feeding

habits of the pheasant, published in the Journal of

the Land .\gents' Society for December, 1913, Mr. \\". E.

Collinge states that the greater portion of the food of

these birds consists of injurious insects and the seeds

of weeds, the statement being based on the examina-
tion of the contents of the crops and stomachs of no
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fewer than 1S3 birds. Pheasants daily wander over

large areas of land in search of food, and—altogether
apart from their value as game-^merit protection on the

part of all persons interested in agriculture. Although

thev occasionallv snip the leaves of root crops,

especially in verv drv weather, most of the damage

of this nature laid to their charge is really caused by

wood-pigeons. ^ . ,.

The difficult question as to whether " willow-tits,

as typified by Parus horeaJis, are really entitled to

specific distinction from "marsh-tits" (P. palustris),

is discussed bv Mr. Collingwood Ingram in Tlic

Zoologist for 'November, 1913, in connection with

their respective French representatives. Provision-

ally, the author considers it expedient to recog-

nis'e this distinction, the marsh-tits being characterised

by the steely-blue sheen on the crown, whereas in

the willow-tits this is replaced by dull brownish or

sooty black. „..,,, .

The list of casual visitors to the British Isles has

been augmented bv the capture on October 3, 1913,

of a specimen of' the duskv warbler (Phylloscopiis

fuuatus) on Auskerrv, in the Orkneys. The capture

was recorded bv Mr. Eagle Clarke in the Scottish

Naturalist for the same vear (pp. 271-3), and is more

fully noticed in British Birds for January, 1914

(pp. 220-3). '^hc species breeds in eastern Siberia, and

visits southern China, northern India, Burma, &c., in

winter.

In British Birds for December last Mr. G. R. Hum-
phreys records the breeding of the rosy tern, Sterna

doui;alli. during the past summer in Ireland, where

these birds have hitherto been supposed to be ex-

tremely rare. In the breeding-place referred to bv the

author they were, however, met with in comparatively

large numbers. The identification of the species is

based on the examination of the parent birds with

field-glasses, and on the colouring of the nestlings—

notably of the legs—which is stated to be very

markedly distinct from that of other terns at the

same age.

Further particulars with regard to the number ot

birds "ringed" during the past season in this country

and records of their recapture are given by Mr. H. F.

Witherby in the above-mentioned issue of British

Birds. The total number is 14,843, against 11,483

in 1912, and 2 171 in 1909. The present percentage of

recaptures (Mr. Witherby uses the word "recoveries,"

which suggests a meaning different from the one in-

tended) is 3-3 per cent., on a total of more than 30,000;

but as manv of such recaptured birds afford no data

of anv importance, the percentage yielding informa-

tion of scientific value falls short of three.

To vol. XXXV. (pp. 209-2 s) of Notes from the Leyden

Museum, Dr. E. D. van 'Oort communicates further

particulars with regard to the recapture of birds ringed

in Holland. Perhaps the most interesting items relate

to a couple of spoonbills, one of which was shot in the

.Vzores and the other in Portugal.

The bird-life of the coast in the neighbourhood of

Bergen forms the subject of an article, illustrated by

very interesting photographs of nests and nesting-

site's, by Mr. O. J. LifyPettersen, in the November
number of Naturen.

Bird-J.orc for November and December, 1913, is a

highlv attractive issue of an ever-popular journal,

the two coloured plates of well-known .Xmerican birds

being well worth the price of the whole part. An
editorial article alludes to the striking advances which

have been made in the protection of .American birds

during the p;isl year, while other articles mention the

work done bv the various .\udabon societies, thes.'

being supplen'iented bv the reports of local agents.

.\ remarkable differcnci in th" plumage of male
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hybrids between the common pheasant and Reeves's
pheasant, according as to whether the first or second
species was the male parent, and vice versA, is re-
corded by Mr. J. C. Phillips, in 1'hc American
Naturalist for November, 1913. So different, indeed,
are these two types of hybrids, that they might well be
regarded as distinct species. In the cross with the
Reeves as male parent that species impressed its char-
acters much more strongly on the hybrids than was
the case with the opposite' cross. As' the progeny of
such a cross are generally sterile, the crossing could
not be further continued.
The biological survey division of the U.S. De-

partment of .Agriculture has issued, as Bulletin
No. 43, a useful list of literature relating to the food
of birds published by the members of the survey
between the years 1885 and 191 1. Also, as Circulars
Nos. 92 and 93. proposed regulations for the protection
of migratory birds, with a popular explanation of
their scope and probable effect. The scheme includes
uniformity in protection of migratory game and in-
sectivorous birds in the several States; protection of
birds in spring, while 01 route to their nesting
grounds and while mating; uniformitv in protection
of migratory birds at night; establis'hment of pro-
tected migration routes along three great rivers in the
central United States; complete protection for five
years for the smaller shore-birds and species which
have been greatly reduced in numbers; and reduction
of the open season on migratory game-birds, to the
extent, in most cases, of not more than from 2< to w
per cent.

-^

In Nos. 2 and 3 (issued together) of the Austral
Avian Record, Mr. G. U. Mathews proposes no fewer
than twenty-one new generic names for -Australasian
birds, in addition to certain others to replace in-
admissible ones. In this "splitting" are included the
genera Sula, hitherto taken to comprise all the
gannets, and Phajthon, the accepted term for all the
tropic-birds. Other species and races are named in
No. 4 of the same volume.
Under the somewhat too generalised title of " Notes

upon Some Rare New Zealand Birds," Mr. Syming-
ton Grieve communicates to vol. .xi.x.. No. 4, of the
Proceedings of the Royal Physical Society of Edin-
burgh, an nnportant article on the history, habits
distribution, and distinctive characters of the various
species of Aptery.x. Most of these birds are now very
scarce, and it is believed that A. haasti has either-
been already exterminated, or is on the verge of
extinction. The author alludes to all the species
under the name of "kiwi," but, we believe, the
Maoris restrict that title to certain species, designat-
ing the others "rowa."

To the number of The Emu for October, 19 13,, Mr.
A. J. Campbell communicates an account, illustrated bv
three beautifully coloured plates, of an unrivalled col-
lection of .Australian birds'-eggs, brought together
by Mr. H. L. White, of Beltrees, near the upper part
of the Hunter River. Out of a total of between 800
and 900 species and subspecies recognised in the
"Official Check-list of the Birds of Australia," Mr.
White possesses the eggs of no fewer than 800, thus
lacking only about 8 per cent, of the whole. It mav
be added that the Beltrees Estate, comprising about
200,000 acres, is a close sanctuary for birds, where
many species are increasing in number.

In a paper on fossil feathers, published in No. 7 of
vol. xxi. of The Journal of Geology, Dr. R. W.
Shufeldt states that several specimen's described as
such have subsequently proved to be ferns. The
authors figure a number of specimens or more or less
well-marked impressions of feathers, from those of
Aichaeopteryx upwards. r L.
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THE IXDIAN MUSEUM AXD SCIENCE
CONGRESS.

/^.AIX'UTT.A was the scene last month of a cele-
^^-- bration of considerable importance to all who are
interested in the progress of science in the East. The
trustees of the Indian Museum resolved to com-
memorate in a fitting manner the centenary of the
premier museum in Asia, and a short account of its

proceedings will no doubt be of interest to those who
were not privileged to take part in them.
The celebrations happily coincided in time with the

first Indian Science Congress, the meetings of which
were appropriately held in the rooms of the Asiatic
Society on January 15-17.

.At the opening meeting of the congress, the Hon.
Justice Sir Asutosh Mukerji presided. Sir A. Mukerji,
in his opening address, said that more than two years
ago Prof. MacMahon, of Canning College, Lucknow,
and Prof. Simonsen, of the Presidency College,
Madras, brought forward a proposal for the founda-
tion of an Indian .\ssociation for the Advancement of
Science. The object and scope of the proposed insti-

tution were stated to be similar to those of the British
.Association, namely, to give a stronger impulse and
a more systematic direction to scientific inquiry, to
promote the intercourse of societies and individuals
interested in science in different parts of the countrv,
to obtain a more general attention to the objects of
pure and applied science, and the removal of any
disadvantages of a public kind which may impede its

progress. The proposal was widely circulated, and
met with a favourable reception. It was felt by many
men of experience that the pressure of heavy official

duties, the climatic conditions which prevail in the
country, and the long distances which have to be
traversed, constitute practical difliculties in the imme-
diate formation of a peripatetic association designed
to meet periodically in turn in all the different centres
of scientific activity. The call to scientific workers
met with a generous response, as was amply indicated
by the presence at the congress of many notable in-

vestigators from all parts of the Indian Empire.
The reading of papers commenced at the conclusion

of the address, and in the course of the congress a
number of important communications were made in

various departments of science. The chairmen of the
various sections were :

—

Chemistry , Prof. P. S. Mac-
Mahon ; Physics, Prof. V. H. Jackson; Zoology, Dr.

J. R. Henderson ; Geology, Dr. H. H. Havden

;

Botany, Mr. C. C. Calder ;' Ethnography, Mr. L. K.
.Anantha Krishna Iyer. Sir. D. Hooper, of the
Indian Museum, was honorary secretary and treasurer
of the congress.
The centenary celebrations of the Indian Museum

commenced on the afternoon of January 15, bv a
reception of delegates at the rooms of the .Asiatic

.Society. His E.Kcellencv Lord Carmichael, Governor
of Bengal, who took a keen interest both in the
museum celebrations and in the congress, was present
as chairman of the centenary committee, and took the
chief part in receiving the delegates.
The Indian Museum owes its inception to the .Asiatic

Society of Bengal, which was founded by Sir VA'illiam
Jones in 17S4. Donations of various kinds having
gradually accumulated in the societv's premises. Dr.
N. Wallich, the Danish botanist of Serampore, wrote,
on February 2, 1814, a letter to the society strongly
advocating the formation of a museum. This proposal
was forthwith accepted. The scope of the museum
was defined in the widest terms, and contributions
throwing light on the history or science of the East
were solicited. The museum thus inaugurated made
rapid progress, and the specimens brought to-
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ijother were housed until 1875 in the rooms still

occupied by the Asiatic Society of Bengal. In 1S75
the collections were transferred by the society to the
fine building which had been erected for their recep-
tion on Chowringhee, the main thoroughfare of Cal-
cutta. Since then, through the labours of distin-

guished superintendents, viz., Dr. John Anderson, Mr.
J. Wood-Mason, Lieut.-Col. .A. .Alcock, and Dr. N.
-Vnnandale, progress has been rapid and continuous.
Considerable extensions to the original building have
been found necessarv, and, thanks to the unrivalled
Oriental collections and to a very complete library, the
museum is not only a great educational institution,

but also an important centre for research, especially
in zoology and geology.
The celebrations terminated in a very successful

conversazione held in the Indian Museum on January
17. The company present included their E.xcellencies
Lord and Lady Carmichael, and a representative selec-
tion of the European and Indian communities of Cal-
cutta, as well as the delegates and the members of
the Science Congress. An extremely interesting series
of exhibits had been arranged by the officers of the
museum, comprising archaeological, art, botanical,
ethnological, geological, and zoological specimens, and
brief reference may be made to some of the more
important of these.

Prominent among the archaeological exhibits was
one to illustrate the evolution of the Buddha image,
commencing with the Gandhara or Indo-Greek school,
and continuing with the later types from Mathura,
.Amarawati, Sarnath, Bengal,iTibet, and Further India,
The botany and ethnology of the .\bor countrv, visited

by a punitive expedition in igii-12, were illustrated
by specimens exhibited by Messrs. Hooper, Kemp, and
Coggin Brown. The geological series lent by the
Geological Survey of India Comprised characteristic
Indian fossils exhibited bv Dr. G. E. Pilgrim.
The zoological exhibits, which were very numerous,

attracted a large share of attention. Prominent among
them was a series of deep-sea animals dredged by the
R.I. M.S. Investif;ator, exhibited by Major Lloyd and
Captains Seymour .Sewell and T. L. Bomford, and
comprising fish, Crustacea, mollusca, echinodcrms, and
corals. Remarkable fresh-water invertebrates recentlv
discovered in India were exhibited by Dr. Annandale
and Messrs. Kemp, Gravely, and Agharkar, and in-

cluded the very interesting medusa (L/itiiiocin'da

indica), discovered three years ago in the upper waters
of the River Kistna in the Western Ghats. Recently
discovered Indian fresh-water fishes and specimens of
the fresh-water sting-rays of the Ganges were shown
by Dr. Chaudhuri. Dr. .-Vnnandale exhibited a series
of specimens to illustrate a paper which he read before
the Science Congress on convergence in aquatic
animals. Convergence in skeletal structure was
shown between difTerent fresh-water sponges, and in

the special form of spicules in different families of
sponges, while the same phenomenon was also illus-

trated in the degeneracy of calcareous plates in the
stalked barnacles, in the form of shell between the
marine oysters and the fresh-water familv Aetheriidae,
in degeneration of the eyes in the Indian electric ravs,
in the independent evolution of pigmentation of the
ventral surface in different deep-sea ravs, in general
form between certain carp of the Himalavas and Tibet
and the Salmonidae, and in the independent evolution
of adhesive suckers in different tadpoles and fishes
inhabiting rapid-running streams. Mr. Kemp exhi-
bited zoological specimens from the .\bor countrv, the
expedition to which he accompanied in the capacitv of
naturalist, among them being the Peripatus (Typhlo-
periftatus -..vllUamsoni), which he discovered, the first

representative of the group to be met with north of
the Isthmus of Kra in the Malay Peninsula. .\ small
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but interesting collection of type-specimens of Asiatic

squirrels containing the type of Funambiilits layardi,

BIyth, mounted in the .Asiatic Society's Museum
seventy years ago, was exhibited to prove that it is

possible to preserve mammal skins in Calcutta for an
indefinite period, if proper precautions are taken.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

BlRMlNGn.wt.—The trustees of the John Feeney be-

quest have granted to the University the sum of 1000/.

in aid of research and instruction in wireless tele-

graphy. The money is to be applied to the erection

of a wireless telegraphic installation on the Univer-
sity buildings at Edgbaston.

C.VMBRiDGE.—Dr. Hobson, Sadleirian professor of

pure mathematics, has been nominated to represent
the LIniversity on the occasion of the celebration on
June 29-30 and July i of the three hundredth anni-
versary of the foundation of the University of Gron-
ingen.

The Vice-Chancellor announces that Mrs. .\. .M.

Babington has expressed the wish to defray the cost

of the gallery which is being built to house the exhibit

of local antiquities. This gallery, which will be
known as the " Babington Gallery," is being erected
to the memory of the donor's husband, Prof. Babing-
ton, of St. John's College, and professor of botany
in the University. It was Prof. Babington who, in

the early forties of last century, initiated the Cam-
bridge .\ntiquarian Museum, which forty years after-

wards ceded to the University. The extent of Mrs.
Babington's benefaction will amount to 1550L
The L'niversity Buildings Syndicate has had under

consideration the question of providing a central elec-

tric power station to supply the numerous science and
other buildings on either side of Downing Street. .At

the present moment there is an assortment of engines
supplying these various laboratories, but the system
has many inconveniences, and is costly and extrava-
gant. The syndicate wishes to be authorised to ex-
pend a sum not exceeding 3000L in providing a power
stati_pn in connection with the engineering laboraforv,
and also to enter into a contract with the Cambridge
Electric Supply Company for the supply of electricity

for a period of ten vears.
The next combined examination for fifty-three

entrance scholarships and a large number of exhibi-
tions, at Pembroke, Gonville and Caius, Jesus,
Christ's, St. John's, and Emmanuel Colleges, will be
held on Tuesday, Decem'oer i, 1914, and following
days. Mathematics, classics, natural sciences, and
history will be the subjects of examination at all the
above-mentioned colleges. Most of the colleges allow
candidates who intend to study mechanical science to
compete for scholarships and exhibitions by taking the
papers set in mathematics and natural sciences.
Forms of application for admission to the examina-
tion at the respective colleges may be obtained from
the masters of the several colleges,' from any of whom
further information respecting the scholarships and
exhibitions and other matters connected with the col-
leges may be obtained.

Mr. S. Hey, secretary to the Education Committee
of Newcastle-upon-Tyne, has been appointed director
of education for Manchester in succession to the late
Mr. C. H. Wyatt.

It is announced in Science of Februarv 13 that
Bowdoin College has received a bequest of 100,000/.
for the general fund of the college from the estate of
the late .Mr. Edwin B. Smith, former assistant
attorney-general of the United States, who died in
New Aork on January 5. It is stated in the same
issue of our contemporary that, through the will of the
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late Mrs. Elizabeth Mattox, of Terre Haute, the sum
of goooi. will be added to the general endowment of

De Pauw University ; and that Mrs. W. P. Herrick,
widow of the late Mr. \V. P. Herrick, has given to

the University of Coiorado icooZ., to be used as an
aid fund for worthy stuocnts.

\ Bill was read a second time in the House of
Commons on February 20 to amend the law in respect

of the employment of children and their attendance
at school. The principal changes in the law proposed
are the grant of optional powers to local education
authorities to extend the age of leaving school from
fourteen years to fifteen ; no exception from school
attendance to be allowed for children under thirteen

years; the abolition of the existing half-time system;
the grant to local education authorities of power to

require attendance at continuation classes ; and the
prohibition of street trading by boys under fifteen and
girls under eighteen. The subject of the continuation-
school system was referred to bv Uord Haldane in

replying to the toast of " His Majesty's Ministers," at

ihe dinner of the City of London Solicitor's Company
on the same date. He s;.id the old days of appren-
ticeship which did so much for us have long since

gone by. Continental nations, and in a less degree
the United States, are substituting for apprenticeship
a very formidable thing—training in the trade con-
tinuation schools. .\ British workman finishes his
education at thirteen. In many parts of the Con-
linent that training is now going on until sixteen,
seventeen, and eighteen ; and not a training merely in

general education, but in the chief point of the calling
which the worlcman is going to exercise in the future.

We shall have to face this in si.x or seven j'ears from
now. The London County Council is awake to the
national peril, and that is true of other great cities

in the United Kingdom. Lord Haldane is a firm be-
liever in our capacity to keep our lead, but only if

we think ahead and act ahead. We cannot afford to

be inattentive to these things, and be slack as to the
consequences. A national awakening will come, and
it is our duty to see that it does not come too late.

SOCIETIES AND ACADEMIES.
London.

Royal Society, Febru:iry 19.—Sir William Crookcs,
president, in the chair.—Prof. G. Elliot Smith : The
brain of primitive man, with special reference to the
cranial cast and skull of Eoanthropus (" the Piltdown
man "). The small brain of Eoanthropus, though
definitely human in its characters, represents a more
primitive and generalised type than that of the genus
Homo. Nevertheless, it can be regarded as a very
close approximation to the kind of brain possessed by
the earliest representatives of the real Homo,
and as the type from which the brains of the
different primitive kinds of men—Mousterian, Tas-
manian (and Australian), Bushman, negro, &c., no
less than those of the other modern human races have
been derived, as the result of more or less well-defined

specialisations in varying directions. From the
features of its brain Pithecanthropus must be included
in the faniilv Hominidae, but it and Eoanthropus can
be looked upon as divergent specialisations of the

original genus of the family. Pithecanthropus
represents the unprogressive branch which sur-
vived into Pleistocene times before it became
extinct ; Eoanthropus the progressive phylum
from which the genus Homo was derived.

Special attention is devoted to the study of the tem-
poral region of the brain, which in all of these fossil

men (not excluding Pithecanthropus) reveals features
of great morphological interest. The opinion is ex-
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pressed that the increased size of the brain (as a
whole) which is distinctive of the Hominidse, among
the Primates, is ultimately related to the acquisition

of the power of articulate speech, and that the very
earliest representatives of the family must have
possessed in some slight degree the definite faculty

of intercommunication one with another by means of

vocal sounds. The development of asymmetry of the

brain was necessarilv incidental to the acquisition of

human characteristics, and must have been already

present in the original Hominidae. ^—Prof. A. J. Ewart :

Oxidases.—Dr. J. W. W. Stephens : .\ new malarial

parasite of man. The blood-slide in which this para-

site occurred came from Pachmari, Central Provinces,

India. The peculiarities of the parasite are :—(i) It is

extremely amoeboid. Thin processes extend across the

cell or occur as long tails to more or less ring-sh&ped
bodies. These processes may be several in number,
giving the parasite fantastic shapes. (2) The cyto-

plasm is always scanty ; the amoeboid processes are

delicate; the parasite has but little bulk. (3) The
nuclear chromatin is out of proportion to the bulk of

the parasite. It takes the form of bars, rods, strands,

curves, forks, patches, &c. .Vbundance of and marked
irregularitv in the distribution of the chromatin masses
are characteristic of this parasite. It differs from the

hitherto described parasites of malaria. The author
proposes to call the parasite Plasmodium tentie.—
S. B. Schryver : Investigations dealing with the pheno-
mena of "clot" formations. Part ii.. The formation

of a gel from cholate solutions having many properties

analogous to those of cell membranes.—Dorothy J.

Lloyd : The influence of the position of the cut upon
regeneration in Gunda idvae. In 1889, Hallez pub-

lished a paper in which he stated that the difference in

the regeneration of Triclads and Polyclads lay in the

fact that the former could regenerate a head from the

oral surface of a cut made at any level, while the latter

could only do so if the regenerating fragment con-

tained the cerebral ganglia. Experiments made with

G. tdvae, a marine Triclad occurring in large num-
bers at Plvmouth, show that this generalisation is not

justifiable. G. iilvae is found to differ from most Tri-

clads and to correspond to Polyclads in its mode of

regeneration.

Geological Society, February 4.—Dr. .\ubrey Strahan,

president, in the chair.—C. T. Trechmann : The litho-

logy and composition of Durham Magnesian Lime-
stones. The formation maintains a highly dolomitic

character, with important exceptions. Those portions

which show a calcareous composition may be regarded
as the result of one of three main causes :—(i) Original
conditions of sedimentation, during which dolomitic

deposition was arrested temporarily; (2) escape from
secondary dolomitisation

; (3) calcareous segregation.
Evidence is brought forward in favour of the view of

direct sedimentation of dolomite from the waters of

the Permian sea. The question of the secondary dolo-

mitisation of the Shell-Limestone reef is discussed.

The dedolomitisation of the formation is due to the
mechanical washing-away of powdery dolomitic mate-
rial through the interstices of the rock. No evidence
of any leaching-out of magnesium carbonate from the
rock was found. The nature and distribution of the
true cellular rock is discussed, and modes of origin are
suggested. A summary of the general conditions of
deposition of the Durham Permian, from the Marl
Slate upwards to the Salt Measures, is given.—H.
Bolton : The occurrence of a giant dragon-flv in the
Radstock Coal Measures. The structure of a wing-
fragment found upon the Tyning waste-heap at Rad-
stock Colliery (Somerset), is described. The fragment
consists of the proximal third of a left fore-wing. It

is 64 mm. long and 40 mm. broad, the complete wing
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having an estimated lengtli of 190 mm., or 7-5 in.
;

the whole insect (with wings extended) must have
had a span of more than 400 mm., or 16 in. The
anterior wing-margin is tuberculated proximally, and
more distally bears a closely set series of pointed
spines directed outwards towards the wing-apex. The
hinder wing-margin is also spinous, the spines possibly
serving to interlock the fore and hind wings during
flight. The characters of the costa and subcosta on
the anterior portion of the wing, and of the cubital

and anal veins on the hinder part, show the relation-

ship of the insect to the family Meganeurid<£. The
wing is referred to the genus Meganeura as a new
species.

Edinburgh.
Royal Society, January 19.—Prof. Geikie, president,

in the chair.— Prof. R.'j. A. Berry and Dr. A. W. D.
Robertson : The place in nature of the Tasmanian
aboriginal as deduced from a study of his calvaria.

Part ii., His relation to the Australian aboriginal.

Among the main conclusions of this prolonged study
of more than a hundred skulls may be mentioned the
following. The Australians and Tasmanians are the
descendants of a common Late Pliocene or Early
Quaternary stock, which may be called, with .Sergi,

Homo iasmanianas ; the Tasmanian aboriginal was
the almost unchanged offspring of this type, but the
Australian aboriginal is a cross between the primitive
Homo tasmaiiianus and some other unknown race,

and is therefore a hybrid ; both races have evolved on
their own lines, and in their own way ; both have
attained morphologically to a higher stage in the

evolutionary scale than is usually supposed ; neither

have any direct relationship with Homo primigenius
as represented by the crania of the Spy-Neanderthal
men ; the range of variability is, in the Australian, as

great as in any other impure race ; but in the Tas-
manian it is as small as in any other known or sup-
posed pure race.—L. W. G. Buchner : A study of the

curvatures of the Tasmanian aboriginal cranium. This
detailed craniometrical investigation led to the same
conclusion come to by the authors of the previous
paper on quite other grounds, namely, that the range
of variation is so small as to warrant the belief that

the Tasmanian is a pure race.—E. M. Anderson : Tlie

path of a ray of light in a rotating homogeneous and
isotropic solid. By an interesting geometrical demon-
stration the paths are shown to be circles for rays travel-

ling in planes at right angles to tlie axis of rotation.

—

T. J.
Evans : The anatomy of a new species of Bathy-

doris and the affinities of the genus (Scottish National
Antarctic Expedition). This species, dredged in 1410
fathoms off Coats I^and, differs from the five known
species in having only two gills, which are inter-

mediate in condition between a typical Dorid rosette

of plumes and a Tectibranch gill.—Prof. Carlgren :

The genus Porponia and related genera (Scottish

National Antarctic Expedition). The detailed exam-
ination of the many specimens which were dredged
off Coats Land in a depth of 1410 fathoms showed that

Porponia belongs to an elementary group of Actinians,

or even to the Protactiniae, but is in no way closely

related to the Zoanthidae, as Hertwig suggested in his

Challfngcr report. With Porponia in the family Endo-
coelactidae, Prof. Carlgren associates HalcurTas and
the new genus Synhalcurias, created for the species

IlyiDithopsis lougifilis.

Paris.

Academy of Sciences, February 9.—M. P. .'\ppell in

the chair.—P. Appell and J. Kampe de Feriet : The
convergence of series proceeding according to Hermite
polynomials or more general polynomials.— Fred
Wallerant : The crvstallographic properties of dichloro-

benzene.—Gaston "Bonnier and Jean Friedel : .\natomical
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remarks on some types of carpophores.—O. Lehmann :

.\ sudden change in the form of liquid crystals, caused
by a molecular transformatibn.—Jean Boccardi : The
diurnal variations of latitude.—A. Veronnet

: The sun
and its heat. Its contraction and its duration.—Ch.

'

Uravier : Simplification of the method of obtaining
a photographic negative.—Eugene Darmois and
.Maurice Leblanc, jun. : The working of the alternating
arc in mercury vapour. An extension of the results

published in an earlier paper. The current consump-
tion is satisfactory, but the power factor is low. The
present paper deals with the influence on the power
factor of variations in the current dimensions, of free

surface of the electrodes, length of arc, pressure of

mercury vapour, and shape of the tube.— >1.\L Hanriot

and Laliure : Increasing and decreasing hardening of

metals.—R. Marcelin : The influence of temperature on
the velocities of transformation of physico-chemical
systems.—G. Vavon : The reaction velocity of catalytic

hydrogenation in presence of platinum black. The
velocity of fixation of hydrogen by limonene in pre-
sence of platinum black depends upon the quantity
of platinum present and also upon its condition. The
latter can be modified by heating the metal to various
temperatures.—Leon Guillet : New researches on the
transformation points and the structure of nickel-

chrome steels. The first series of alloys studied con-
tained about 02 per cent, carbon, 2 per cent, nickel,

and chromium varying from 006 per cent, to 10-2 per
cent. The second series contained 4 per cent, nickel,

chromium varying from o to 13-9 per cent. Details are
given of the transformation temperatures, microscopic
structure, resilience, and hardness for sixteen alloys.

—

Paul Pascal and A. Jouniaux : The density of some
metals in the liquid state. The densities of fused tin,

lead, zinc, antimony, aluminium, and copper were
taken at temperatures between their melting points
and 1300° C. by means of a loaded fused quartz bulb.
FormuliE are given for the expansion of these six

metals in the fused state. The curve of specific

volumes of tin shows a marked inflection at 620° C.

—

Alberto Betim Paes Leme : The zeolites of the river
Peixe, Brazil.—Jean Daniel : The descendants of beans
which have presented a case of xenia (influence of

the embryo on the teguments of the seed).—Jakob
Erilisson and Carl Hammarlund : Attempts to immunise
the hollyhock against the disease of mildew (Pucciniii

mah'accariDti). The introduction of a fungicide
(copper sulphate) into the soil arrests or reduces the
vitality of the fungus living in the latent state in the
interior of the plant.—P. Choux : The genus Tanulepis
at Madagascar.—Jules Amar : Fatigue cardiograms.

—

.\. Javal : The variations of the electrical conductivity
of the fluids of the organism. The variations in the
electrical conductivity of blood serum, pleural liquid,

cephalo-rachidian fluid, and other fluids from the body
are in close relation with the amount of chlorides
present.—Louis Joubin : Two cases of incubation in

Antarctic Nemertians.—Jacques Pellegrin : The fresh-

water Atherinide<e of Madagascar.—Edouard Chatton :

.Autogenesis of the nematocysts in Polykrikos.—M.M.
Azema and Jamot

: The geology of Ouadai.—De Mon-
tessus de Ballore : The distribution of earthquakes on
the globe.

February 16.— M. P. Appell in the chair.—E.
Jungfleisch and Ph. Landrieu : Researches on the acid
salts of the dibasic acids. The dextrorotatory cam-
phorates. Various metallic d-camphorates. From a
study of the (/-camphorates of sodium, lithium,
ammonium, barium, strontium, calcium, manganese,
cobalt, and piperidine, the conclusions are drawn that
the neutral camphorates are very stable in presence of
water and do not undergo dissociation ; the acid cam-
phorates in presence of water give the free acid and
the dimetaliic camphorate.—.\. Laveran and G.
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Franchini
: The natural infection of the rat and mouse

by Hcrpctomoiias paitoiii by means of parasitic rat
fleas. The experiments carried out under natural con-
ditions of attack by the rat fleas are favourable to
the view that the trypanosomes of vertebrates and
Leishmania have the flaf^^elte of invertebrates for their
origin.—Andre Blondel

: The influence of the mounting
of triphase transformers on the transport of energy at
high voltages. A discussion of the best wav of pro-
tection of the svstem against third harmonics.—

V

Grignard and E. Bellet : The constitution of liquid and
gaseous cyanogen chlorides. A study of the reactions
of the gaseous and liquid cyanogen chlorides with
various organo-magnesium halides suggests that the
gaseous chloride probably possesses the carbamine
constitution, C=N.C1, the liquid chloride the nitrile
constitution Cl-C~.\.—Ed. Imbeaux

: .\ new system
of electrical funicul.ir haulage of boats.—Serge
Bernstein

: The best approximation of analytical func-
tions possessing complex singularities.—Harris Han-
cock

: The generalised Eulerian function.—J. Andrade :

Study of new methods of compensation of chrono-
meters and .some thermal adjustments. Three dis-
tinct methods of adjustment are described.—P. Dosne :

The registration of radio-telegrams by means of Poul-
sen's telegraphone. The apparatus comprises an
ordinary wireless recei\cr with a crystal detector and
telephone, a microphone, and a Poulsen telegraphone.—Ch. Leenhardt and .\. Boutaric : The heat of fusion
of hydrated salts and hydrates in general. .\s a first
approximation the heat of fusion of a hydrate is equal
to the heat of fusion of the water it contains. G.
Reboul

: The selective action of metals in the photo-
electric effect. The experiment consisted in measur-
ing the negative emissions produced by the total radia-
tion of a source of ultra-violet light falling on plates
of different metals, and also measuring the emissions
when the light had passed through a thin f^lm of
silver. For eight metals out of ten, the results are in
qualitative agreement with the values calculated from
Lindemann's formula. Aluminium and zinc are ex-
ceptional in their behaviour under these conditions —
Georges Claude

: The influence of the diameter on the
difference of potential at the electrodes of neon tubes.
Observation relating to the aurora borealis. For tubes
varying from 5-6 to 67 mm. in diameter, the fall of
potential in volts per metre of tube is inversely propor-
tional to the diameter. For the 67 mm. tube," the drop
in volts is less than corresponds to its diameter, and
the author suggests that in very wide tubes the fall
of potential becomes very small. This has a bearing
on the phenomenon of the aurora, in which the dis-
charges are of enormous sectional area.—C. Cloarec :

The spontaneous alteration of liquid surfaces —

M

Swyngedauw: The resonance of the third harmonics
in triphase current alternatives.-.\ndre Kling and A.
Lassieur

: The physico-chemical estimation of sulphates.
The conductivity method proposed by Dutoit for the
estimation of sulphates is shown to be inexact. E.
Tassilly

: The velocity of diazotation of some amines.—A. Aries
: The I;iws of displacement of chemical

equilibrium.— .M. Barre
: Some double chromates.—S.

Wologdine and H. Penkiewitsch
: The heat of formation

of manganese sulphide. The combination of finely
divided manganese and sulphur was brought about by
an aluminium-potassium chlorate fuse in an atmo'-
sphere of nitrogen. The mean result was 723 calories
per gram of MnS formed.—.\. Colani : The prepara-
tion of molybdenum metaphosphate, Mo(PO,)3.

—

Jacques Joannis
: The catalytic influence of kaolin on

the combination of hydrogen and oxygen. In the pre-
sence of kaolin, the combination of hydrogen and
oxygen commences at 230° C.—E. E. Blaise : Syn-
theses by means of the mixed zinc organometallic
derivatives. The i : 4-acyclic ketones. Succinvl
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chloride reacts with zinc alkyl iodides as though it
possessed an unsymmetrical constitution, but starting
with mixed cyctoacetals, the reaction gives rise to
dicydoacetals

; from the latter i : 4-diketones can be
obtained. The preparation of dipropionvlethane by
this method is described in detail.—Marcel Godchot":
The sjnthesis of a methylcvt^opentenone.—VV. Russell :

The survival of plant tissues after freezing. The
death of a plant through frost rarelv takes place
suddenly, and appears to take place cell bv cell.—V.
Lubimenko

: Researches on the pigments of the
chromoleucites.—A. Pezard : The experimental develop-
inent of the spurs and growth of the comb in hens.
The extirpation of the ovary causes a growth in the
spurs and diminution in the' size of the comb.—Henri
Bierry and Mile. Lucie Fandard

: Protein sugar and
virtual sugar.—.\. Trillat and M. Fouassier : Removal
and separation of micro-organisms in suspension in
water under the influence of an air current. Some
organisms, such as B. prodigiosus, are readily carried
away by an air current from a suspension in water;
others, such as B. subtilis, are not removed. This
property has been applied successfully to microbial
separations.—W. J. Penfold and H. Violle : Sensibility
of the organism to certain bacterial products caused
by haemolysis.—R. Goupil : Researches on the fatty
matters formed by Amyloinyccs roiixii.—Jean Groth':
The goniatite schists of Guadalmez.—J. Repelin : The
secondary accidents which have affected the massif of
Lare, near Sainte-Baume.

BOOKS RECEIVED.
Die Vdgel. By A. Reichenow. Zwei Bande.

Erster Band. Pp. viii + 529. (Stuttgart: F. Enke.)
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towards Peace. .\ Report to the Trustees of the En-
dowment on Observations made in China and Japan
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Fuel : Solid, Liquid, and Gaseous. By J. S. S.
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Further Studies concerning the Methods of Calculat-
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Discussion on the Influence 01 Neuiral Salts •. Prof. H. E. Armstrong and
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Prof. E.

Wilson.-The Occurrence of O/one in ihe Upper Atmosphere . Dr. J.N.
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Rudge.-The Electrical Ignition of Gaseous Mixtures
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Prof. W. M.
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R,i„f,,,el Concrete
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Molecules E.xcitcd by Light: Prof. R. W. Wood.
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, _ .

Royal In.stitotion, at 3.—Recent Discoveries in Physical Science :
Sir

I. J. Thomson. i j\ . ^ c m^,..c
Essex Field Cub (at .he Essex Museum, StrMford), at 6. -Some Notes

on the Vegetation of Boulder-Clay Wastes 1.1 North Esse.x ; G Morns

-

Oysters. Pliocene to Kecent. A. Bell.-Scientific Surveys: Rev. C. H.

'^""''"*'
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SOCIETY OF CHEMICAL Inoustrv a. B. The Bl-ching of Chemical P., p

and Suggestions for a Standard Method in 1 est Cases A. Kaker and

j. Jennison.-Blasting Gelaline. some N..tes and Theories .
W. A.

Hargreaves.-An Application of Calcium Carb de .0 the Formation of

Alloys ; W. R. Hodgkinson.

Royal Society of Arts, at 8.-Artist.c I.ithogr.aphy : ]. Penne 1.

Society OF tNGiNEERS, at 7.3° -Esperanto : An International Language

Ar?stoS'aT sIciETY."at"8°-The New Encyclopedists on Logic : Prof.

J.Brough.
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Royal Institution, at 3.—Modern Ships. I. Smooth Water Sailing :
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Expedition in Dutch New Guinea: C. late R-gan. -The Nesls of
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Obser°at°0MS0n the Building and Spinning of the Nests : H. Wallis Kew.

-Spde om the Mon-ebello Islands:. H. R. Hogg.-The Skull of a

P^riasaarian Reptile and on the Relationships of that Type: D M. S.

Wa son -The S?ruc ure and Life-history of a Tape-worm. (WMj'-./o...,-.

^^,XRud.)parasi.icin the Stickleback: F. J.
MeggitL-Frematode

Parasi.es from Animals Dying in the Zoological Society's Gardens during

101.-12; Dr. W. Nicoll. „ , J . D
Institution of Petroleum Technologists, at 8.— 'niroduclory Re-

marks bv the President: Sir Boverton Redwood.-Geometry of the

Anticline Sir Thomas H. Holland -The Educational Aims of the Insti-

^u"bn'of Perroleum Technologists : E, H. Cunningham-Craig.-Pe.roleum
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MINERALOGY-CRYSTALLOGRAPHY-

PETROGRAPHY-GEOLOGY.
Ask for our new

GENERAL CATALOGUE XVIIL
2nd Edition)

for the use of Middle and High Schools and Universities.

Part I, 260 pages, no Illustrations.

'I his catalogue lias been prepire.i » i,|, ,he view of mating an eshauslive
compilaiion of all educational appliances for the teachingr
of Mineralosy and Geology Irom a scientific as well as Irom
a practical p inl of view. All the subjects are Heated typically, and
instructive specimens have been selected with the greatest care. A close
examination of the catalogue will show, that owing to its careful compo-
sition it gives the opportunity of procuring ihe most complete outfit for the
various schools for instruction m and the study of the subjects named.

Catalogue No. tS, Part 1, will be sent free on application.
Part II will appear within the course of the year.

(Collections and single specimens of Minerals and Fossils,
Meteorites bought and exchanged.)

Dr. F. KRANTZ,
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY.

Established 1833. EsLiblished 1833.

METEORITES
Meteoric Iron and Stones in all sizes and prices.

Apply staling re.j.nrements, &c.. to

JAMES R. GREGORY & CO.,
3IISKItA I.Od i.srs, <(c.,

139 FULHAM ROAD, SOUTH KENSINGTON, S.W.
Teletjrams: " Meteoril 2841 Weste;

,

LIVING SPECIMENS FOR
I THE MICROSCOPE.

Volvo», Spirogyra, Desmids, Diatoms, Aniceba, Arcella, Actinosphzriuni
Vorticella, Stentor, Hydra, Flosciilaria, Stepliaiiocetos, Melicetta. and many
•other specimens of Pond Life. Price is. per Tube, Post Free. Helix
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes.

THOMAS BOLTON,
25 BALSALL HEATH ROAD, BIRMINGHAM.

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be supplied, either living
•or preserved by the best methods :—

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, .-Vlcy-
omum

; Hormiphora (preserved); Leploplana
; Lineus, Amphiporus,

Nereis, Aphrodite, Arenicola, Lanice, rerebella ; L-p.is. B.tlanus
Gammarus. Ligia Mysis, Nebalia, Caicinus ; Patella, Buccinum, Eledone'
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus'
•Salpa (preserved). Scyllium, Raia, &c., &c.

'

For prices and more detailed lists apply to
Biological Laboratory, Plymouth. THE DIRECTOR.

WATKiNS & DONCASTER.
Naturalists and Manufacturers of

CABINETS AND APPARATUS
fOR COUeCJOItS Of IKSECTS. BIRDS' BQGS ANO SKINS

MINERALS. PLANTS. Ac.

BIRD NESTING BOXES of various patterns.
A LAROK SI'OCK OF INSKCT-S, IIIKUS' lidtlS AND SKINS.

8PECIALITV—Objects for Nature Study,
Drawing Classes, &c.

Rtrtls, Mammals, ftc. Preserved Hnd lYIotiiitatl by First-class
Workmen trtie to Kature.

All Books and Publications (New and Second-hand) on Insects,
Birds' Eggs, &c., supplied.

36 STRAND, LONDON, W.C.
(Kiv- Dunrs (,n,„ Cliarina C.oss.l

FULl, llATAI.nHVK yOHT FUKK.

GLASS BLOWING
BLOWINQ carried «

at Moderate Charges.

ANT FOKM OF GLASS APPARATUS REPAIRED
DEMOHSTRATIONS given here, or at CoUegeii. «c

»F,N. I.OMtON.H. HELM,«*"*';':«;,1J,;
ACTDAL MAKER ot ALL lil.\ns of X Kay. Gelmler and otherVacaam Tabes, Mercary Pumps, High Frequency Electrodes. Ac.

Sales b\) auction.
STEVENS' AUCTION ROOMS. Estd. 1760.

A Sale by Auction is held EVERY FRIDAY
at 12.30, which affords first-class opportunities for the disposal 01
purchase of SCIENTIFIC AND EI.ECIRICAL APPARATUS,
Microscopes and Accessories, Surveying Instruments, Photographic
t^ameras and Lenses, Laihes and Tools, Cinematographs and Filn s,
and Miscellaneous Property.

Catalogues and terms for selling will be forwarded on application o

38 KING STREET, COVENT GARDEN, LONDON, W.C.

CHOICE AND RARE SPECIMENS
FROM ALL PARTS of THE WORLD.

Cheapest House in the line for Collections, Specimens, Blow-
pipe Sets, Cabinets, Glass-Capped Boxes, Trays, &c., &c.

We can fix jou up with anything anri everything in the way
of Apparatus for Geological and Mineralogical Work.

RUSSELL & SHAW,
38 Ct. James Street, Bedford Row, London, W.C.

NOTICE.-Adtertisements and business letters for "Nature" should be addressed to the Publishers- Editorial Tomnun,corion,j to the Editor. The telegraphic address of " Nature " is " Phusis." London. Te/epAone-Gerrard, 883o'
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\ To all Places Abroad :— i s ,JYearly 1 8 Yearly 1 10 f.Half-yearly (26 Numbers) 14 6 Half-yearly (26 Numberi) ".'. IS 2Quarterly (13 Numbers) 7 6 | Quarterly (13 Numbers)! ... ... 8
(A charge of 6d, is made for changing Scotch and Irish Cheques.)

Cloth Cases for binding "Nature" are issued at \s. bd. each, and can be sent post free for \s. 9d.
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Per Line after
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9 Quarter Page, or Half a Column ...
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18 6 I Whole Page

For the re-directi*n of replies to advts. a charge of 3d. per adyt. is made.
ChtQues and Money Orders should be Crossed atid made payable to MACMILLAN C CO., Limited.

OFFICE: ST. MARTIN'S STREET, LONDON. W.C.



NATURE [February 26, 19 14

CONDENSER
STATIC MACHINE

System : Dr. Wommelsdorf.

An important step in the

evolution of Influence Machines.

ENORMOUS OUTPUT.
Suitabte for Electro-culture.

ISENTHAL 6 CO.
(Department 1),

Denzil Works, Neasden, London, N.W.

SCIENTIFIC INSTRUMENTS
OF ALL DESCRIPTIONS.

The " HARRIS "

SI»ECTR01VrETER.

cheap specially designed loreliable Instrume
Students'

Very strongly constructed so that it may be used by
elementary pupils without being put cut of order.

PRICE £2 : 10 : Each Net.

Descriptive Pamphlet oa application.

PHILIP HARRIS & CO., ltd:

BIRMINGHAM
(ENGLAND.)

C. Winthrope Somerville's

SULPHUR
IN SPENT OXIDE

TEST.
A reliable and rapid means of

ascertaining the amount of sulphur

in spent oxide.

The result is given in percentage

of sulphur direct.

Complete instructions with each test.

The set complete, £3 3

SOLE MAKERS:

TOWNSON &. MERCER.

34 CAMOMILE ST.. LONDON, E.G.

Prof. HARTL'S

OPTICAL DISC
POLARISINCAPPARATUS,

^i

covering all the important
experiments in

NA TVRE says :— " Profesfo: Hartl

s laid all teachers of experimental

optics under an obligation by desigi
"

a piece of apparatus which he calls

* optical disc
'

; this, at a mom'
notice, can be adjusted so as to show
the path nf the rays in any one of the

important cases usually dealt with ii>

elenieniarv lectures on geometrical

optics. The apparatus i*; very compnct.

and iis gentral arrangement is so good

that one experiment may be changed
for another in about half a minute."

{See full notice in issue oj

Aiigust 2, 1906.)

glT SCHOOL WORLD says t— " Well worth the careful attenrion of those

^ interested in the teaching of optics. The whole apparatus should be

valuable for several reasons : fr) because each arrangement is very quickly

produced ; (2) the eflTects are !»trongIy visible ; (3) measurements are readily

made
; (4) the number of separate parts is small considering the variety

of experiments which they render possible."

Send for Illuatrnied MieHcriptive Pamphlft
post free front the SOLE AGEyTS for the

United Kinudoni, InfUn, and the Colonies,

A. GALLENKAMP & CO., Ltd.»
19 & 21 SUN STREET, FINSBURY SQUARE,

LONDON, E.C.
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