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Drinkwater (Dr. H.), Inheritance of Artistic and Musical 

Ability, too
Drysdale (C. W.), Rossland, Columbia, 398
Ducke (A.), New Amazonian Plants, 454
Duhem (Prof. P.) [death], 52; [obituary article], 131
Dunk (J. L.), Hyperacoustics. Division I., Simultaneous 

Tonality, 306
Dunstan (Dr. A. E.), and Dr. F. B. Thole, A Senior 

Experimental Chemistry, 67
Duthie (Miss A. V.), African Myxomycetes, 403; Hybrid

Forms in the Genus Satyrium, 403
Dymes (T. A.), The Seed of Iris pseudacorus, 303
Dyson (Sir F.), elected an Honorary Member of the Optical 

Society, 213 ; Mean Parallaxes of Stars of Different 
Magnitudes, 120

W. D. E., Public Schools : an Answer, 151
Ealand (C. A.), Insect Enemies, 427
Eaton (Dr. G. F.), Human Skeletons from Indian Graves 

at Machu Picchu, 54
Echegaray (Dr. J.) [obituary], 295
Eddington (Prof. A. S.), Gravitation and the Principle of

Relativity, 328
Edgeworth (Dr. F. H.), Muscles of Mammals, 39
van Eecke (R.), appointed Keeper of the Entomological

Collection at the Leyden Museum, 174
Ehrlich (Prof. P.), Bequest by, to the University of 

Gottingen, 261
Eichel (Dr. O. R.), A Manual of Fire Prevention and Fire

Protection for Hospitals, 368
Ellis (W.) [death], 295; [obituary article], 312
Eredia (Prof.), The Meteorology of Italy, 401
Erwin (M.), The Universe and the Atom, 246
von Esmarck (Prof.), Bequest by, to the University of

Gottingen, 261
Etchells (E. F.), Forthcoming Lectures to the Junior Insti

tution of Engineers, 142
Etheridge (R.), Origin of the Warrigal, 20
Etheridge, Jr. (R.) Reptilian Notes, 364



Evans (Sir A.), New Archaeological Lights on the Origins 
of Civilisation in Europe : its Magdalenian Forerunners 
in the South-West and ^Egean Cradle, 12

Evans (I. B. Pole), Mycology in South Africa, 41, 453
Evans (Dr. J. W.), A Method of Representing Geological 

Formations, etc., on Maps, 138 ; A Modification of the 
Kohlrausch Method of Determining Refraction Indices, 
222 ; The Combination of Twin Operations, 222

Evans (M. S.), Relations of the European and Bantu 
Races in Natal, 41

Eve (Sir F. S.) [obituary], 355
Everest (Dr. A. E.), Report on the Coal-tar Colour 

Chemistry Department of the Huddersfield Technical 
College, 215

Evershed (J.), Radial Motion in Sun-spots, 196; and Dr.
Royds, Anomalous Dispersion in the Sun, 136

Evershed (K.), Scarcity of Wasps, 174
Eyde (Dr. Sam.), Fund for the Advancement of Chemical 

and Physical Research, 254

F.R.S., F.B.A., Science in Education, 69, 108
Fabry (L.), and H. Blondel, Elements of the Planet Dis

covered by M. Sy, 324
Falk (K. G.), Alkali and Lipolytically Active Protein, 243
Fantham (Dr. H. B.), appointed Professor of Zoology in the 

South African School of Mines and Technology, 422 ; 
Cultural Amoebae from the Intestine of Man, 390; 
Prof. J. W. W. Stephens, and Prof. F. V. Theobald, 
The Animal Parasites of Man, 305

Farmer (Prof. J. B.), Risks of Tropical Agriculture, 299
Farrar (F. A.), Factories and Great Industries, 68
Farrington (Dr. O. C.), Catalogue of Meteorites in the 

Field Museum, Chicago, 408: Meteorites : their Struc
ture, Composition, and Terrestrial Relations, 145

Faulds (H.), The Permanence of Finger-print Patterns, 388 
Fawcett (Lt.-Col. J. M.), A Collection of Heterocera, 283 
Fearnsides (Prof. W. G.), to deliver Howard Lectures at 

the Royal Society of Arts, 482 ; and Dr. P. G. H. 
Boswell, Occurrence of Refractory Sands and Asso
ciated Materials in Hollows, 139

Fenn (W. O.), Salt Antagonism in Gelatine, 162 : Similarity 
in the Behaviour of Protoplasm and Gelatine, 163

Fenner (C.), appointed Superintendent of Technical Educa
tion in South Australia, 240

Fenton (Dr. H. H.), Physical Chemistry for Schools, 67
Ferguson (Dr. E. W.), Revision of the Amycterides 

.(Coleoptera), part v., 243
Ferguson (Prof. J.) [obituary], 192
Ferguson (Miss M.), Family Budgets and Dietaries of 

Labouring-class Families in Glasgow, 463
Ferris (Dr. H. B.), The Indians of Cuzco and the Apurimac, 

477 ’
Fdry (C.), and E. Fournier, Chemical Changes in the 

Ordinary Storage Cell, 53
Fewkes (Dr. J. W.), The Sun Temple at Mesa Verde 

National Park, 376
Field (H. H.), The Concilium Bibliographicum of Zurich, 

209
Field (L), The Common Mussel, 297
Fine (H. B.), Newton’s Method of Approximation, 163
Finlayson (Mrs. A. W.). and Prof. C. B. Davenport, 

Study of a Family Showing a Hereditary Lack of 
Emotional Control, 00

Finlayson (J.) [death], 476
Fischer (Prof. F.) [obituary], 18
Fisher (C. B.), Application of Steam and other Mechanical 

Tractors in the Cultivation of the Soil, 301
Fisher (Dr. H. A. L.), and Dr. W. E. S. Turner, Forma

tion of a Society of Glass Technology at Sheffield, 234
Fleming (Prof. J. A.), Alternating Electric Currents, 265 ;

The Empire at the Cross Roads, 185
Flett (Dr. J. S.), to deliver the Swiney Lectures on “ The 

Mineral Resourc-'q of Europe,” 133; Introductory 
Lecture on the Mineral Resources of Europe, 213

Fleure (Prof.), Regions in ”umsn Geography, 380
Flexner (Dr. S.), elected a Foreign Associate of the Paris 

Academy of Medicine, 414
Folin (Prof. O.), Preservatives and other Chemicals in 

Foods, 27

Forbes (D. M.), Bequests to the University of Edinburgh, 
503

Forster (Dr. M. O.), The Need of Well-educated Young 
Men in the Chemical World, 143

Foster (Prof. G. Carey), elected an Honorary Member of 
the Institution of Electrical Engineers, 193

de Foucauld (Vicomte C.) [obituary], 393
Fowler (Prof. A.), Prof. Lowell’s Contributions to 

Astronomical Spectroscopy, 231
Fowler (G. H.), Currents of the United States Atlantic 

Coast, 484; Physical Conditions in the Kattegat, 203
Fox (Capt.), Relative Values of various Cholera Vaccines, 

4i5
Foxall (W. H.), The Coal-beds, etc., of the South Stafford

shire Coalfield, 55
Foye (W. G.), Nephelite Syenites of Haliburton County, 

Ontario, 399
Frankland (F. W.) [obituary], 38
Franklin (Sir G.), Contingent Bequests to Sheffield Univer

sity, 482
Frazer (Sir J. G.), to deliver the Huxley Memorial Lecture 

on “Ancient Stories of a Great Flood,” 132
Freire-Marreco (Miss), Personal Experience as an Element 

in Folk-tales, 199
French (J. W.), Grinding and Polishing of Optical Surfaces, 

223
Fry (D. B.), A New Batrachian Genus from New Guinea, 

463
Fujiwhara (S.), The Abnormal Propagation of Sound-Waves 

in the Atmosphere, 71
Fuller (Sir B.), appointed in charge of the new Timber 

Department, 495

Gadd (C. J.), The Application of Powdered Coal to the 
Heating of Furnaces, 135

Galaine (C.), and C. Houlbert, A New Arrangement for 
the Rapid Filtration of Potable Waters, 443

Gale (H. S.), The Salines of Borax or Searles Lake, 118
Gallardo (A.), The Dolichoderinae, 258
Garnett (Principal Maxwell), The Vocational Outlook, 379 
Gartner (Prof. A.), elected a Foreign Member of the Royal 

Swedish Academy of Science, 355
Garwood (Prof.), The Faunal Succession of the Lower

1 Carboniferous Rocks of W’estmorland and North 
Lancashire, 76

Gaskell (Dr. W. H.), The Involuntary Nervous System, 
248

Gaster (L.), War Economies in Lighting, 314
Gaubert (P.), Crystalline Liquids obtained by Evaporation 

of a Solution, 203 ; Indices of Refraction of the Rhombo
hedral Carbonates, 443

Gaunt (J.), Bequest to the American Museum of Natural 
History, 355

Geddes (Lieut. A. E. M.), The Storm of November 11-13, 
1915, 242

Geikie (Sir A.). The Birds of Shakespeare, 147
Gemmill (Dr. J. F.), Development of some Star-fishes, 242
Gentil (L.), The “ Troupe de Taza,” 344
Gilbert (Dr. C. G.), Sources of Nitrogen Compounds in the 

United States, 431
Gilbert (C. H.), and C. L. Hubbs, Japanese Macrourid 

Fishes, 415
Gilchrist (Prof. D. A.). Economy in Meat Production, 302
Gilchrist (J;) [obituary |, 476
Gile (P. L.), and J. O. Carrero, Mobility of Iron in Plants, 

298
Giles (Lt.-Col. G. M. J.) [obituary], 74
Giltay (J. W.), De Strijkinstrumenten, 257
Giron (E.), translated by F. Rothwell, A Modern Job, 426 
Glazebrook (Dr. R. T.), appointed Sir Robert Rede Reader, 

202 ; Limit Gauges, 158; Science and Industry, with 
Special Reference to the Work of the National Physical 
Laboratory, 339

Glenn (Prof. O. E.), A Treatise on the Theory of In
variants, 187

Glynn (Prof. E.), Microbes and the War, 37.4
Goddard (E. J.), Ozobranchus branchiatus, 84; Pelodrilus 

africanus, 44



Godman (Dr. F. Du Cane), Presentation of Portions of Eoan- 
thropus dawsoni to the British Museum (Natural His
tory). 454 , , „

Goff (the late E. S.), revised by J. G. Moore and L. R. 
Jones, The Principles of Plant Culture. Eighth 
edition, 245

Gogel (Prof.), awarded the Schaefli Prize, 198
Goldsmith (E. T.), The Mechanical Star-bearing Finder, 

348
Gomes (Dr. F. J. S.), and A. R. Machado, Elementos de 

Fisica Descritiva. Fifth edition, revised by A. R. 
Machado, 147.

Gonnessiat (F.), A Star with a Large Proper Motion, 323
Goodey (Dr. T.), E. gingivalis, 158; Protozoa and Soil

Bacteria, 302
Goodrich (E. P.), Growth of New York City, 195
Goodson (H. E.), Star-bearings for Night-marching, 67
Gordon (S.), Hill Birds of Scotland, 30
Gordon (Lt.-Col.), and Capt. Flack, Effect of Sprays for

Freeing Carriers from the Meningococcus, 296
Gourlay (Capt. W. B.), A Phosphorescent Centipede, 233
Gower (H. D.), L. S. Jast, and W. W. Topley, The

Camera as Historian, 445
de Gramont (A.), The Grouping of the Lines of the Iron 

Spectrum, 363
Granger (A.), Our Weights and Measures, 437
Gray (A.), American Electrical Engineering Firms and

Teachers, 361 ; Hakluyt’s Tercentenary, 274
Gray (Dr.), Reform in Methods of Education, 217
Gray (Dr. F. W.), Centnerszwer’s Cours de Manipulations 

de Chimie Physique et d’Electrochimie, 407
Gray (Dr. H. B.), and S. Turner, Eclipse or Empire? 185
Gray (H. St. G.), A Remarkable Flint Implement found in

British Honduras, 154; Scarcity of Wasps, 209
Green (Prof. J. A.), A Larger Place and a New Use for 

Books, 217
Greenaway (R.), Natural Selection and the Evolution of 

the Protozoa, 20
Greenish (Prof. H. E.), Mr. Holmes, Sir S. Olivier, Dr. 

E. N. Thomas, Collection and Cultivation of Medicinal 
Plants, 237-38

Gregory (Prof. J. W.), The World’s Supply of Phosphates, 
300; Australia, 446

Gregory (Prof. R. A.), Science for the Rank and File, 400
Grialou (Prof. J.), Cours d’Hydraulique, 267
Grierson (Sir G.), Gramophone Records of Languages of 

the Munda Group, 173 ; Ormuri or Bargista Language, 
283

Griffith (Sir J. P.), to deliver the “ James Forrest ” Lecture 
on “ The Development of Appliances for Handling Raw 
Materials, etc.,” 132

Griffiths (E. and E. A.), A Carbon Tube Furnace, 383
Griggs (R. F.), The Katmai Volcano, 38
Groom (Prof. P.), Technical Science and the Timber Trade, 

45°
Grubb (J. E.), The Aurora Borealis Display of August 27, 

57
Guest (J. J.), appointed University Reader in Graphics, etc., 

at London University, 441 ; and F. C. Lea, Torsional 
Hysteresis of Mild Steel, 322

Guest (L. H.), The Nation of the Future, 407
Guillaume (C. E.), Homogeneity and Expansion of Invar, 

423 ; Modifications of the Expansibility of Invar, 324
Guillaume (J.), Changes in Steels used as Length Stan

dards, 437; Observations of the Sun made at the 
Lyons Observatory, 83, 223, 443

Guillery (R.), A New System of Transmission by a Ball 
Joint, 263

Guillet (Dr. L.), French Metallurgy. 493
Guitteau (L.), Action of Sulphur on Baryta, 203
Gunther (R. T.), A Frost Thistle : a Beautiful Effect of 

Freezing, 370
Guppy (R. J. L.) [obituary], 73

Haas (A. R.), Excretion of Acids by Roots, 243
Haberman (J. V.), The Value and Limitations of Intelli

gence Tests, 175

Haddon (Dr. A. C.), A German Psychologist on the Evolu
tion of Culture, 346 ; Kava Drinking in New Guinea, 
154; Sir E. B. Tylor, F.R.S., 373 ; Vignettes of Friends, 
267

Hadfield (Sir R.), elected President of the Society of British 
Gas Industries, 495; elected to the Athenaeum Club, 
474; and Dr. E. Newbery, Corrosion and Electrical 
Properties of Steels, 282

Hadley (H. E.), A Manual of Practical Physics, 127
Hadow (Dr. W. H.), appointed a Member of the Com

mittee on Examinations for the Home Civil Service, 
382 ; Science and the Universities, 217

Hahn (Prof. F.) [obituary], 495
Haig (Sir Douglas), elected Rector of St. Andrews Univer

sity, 182 ; elected to the Athenaeum Club, 474; Work of 
Chemists, Physiologists, and Physicists in the War, 
354

Haldane (Lord), Education after the War, with Special 
Reference to Technical Instruction, 156; on Training, 

' 143
Haldane (Dr. J. S.), awarded a Royal Medal of the Royal 

Society, 212, 278
Hale (Prof. G. E.), The U.S. National Research Council, 77
Hall (A. D.), A General Course of Science for the Secondary 

School, 433 ; appointed a Member of the Government 
Committee on the Teaching of Science, 132 ; appointed 
a Scientific Technical Expert to the Board of Agricul
ture, 495

Hall (M. C.), Nematode Parasites of the Rodentia and 
Hyracoidea, 439

Hall (Rev. W.), Visible Astronomical Compass, 98
Halle (Dr. T. G.), to Travel in China for a Year, 173
Halliburton (Prof. W. D.), The Action of Pituitary Extract 

on the Secretion of Cerebro-spinal Fluid, 178
Hallmann (E. F.), Revision of the Genera in the Family 

Axinellidae, part ii., 283 ; Revison of the Genera with 
Microscleres, 244, 363

Hamilton (G. H.), Photographs of Mars, 77
Hamlyn-Harris (Dr.), and F. Smith, Fish Poisoning and 

Poisons employed among the Aborigines of Queensland, 
’55

Hammond (Capt. J.), The Mammary Glands in the Rabbit, 
483

Handyside (Lieut. J.) [obituary], 194
Hansen (Dr. H. J.), Crustacea Malacostraca, 299
Hansen-Ostenfeld (Dr. C.), Protozoa found in Plankton in

Danish Seas, 194
Hanson (S. G.), Commercial Egg-Farming, 5
Harbord (F. W.), Brearley’s “ The Heat Treatment of Tool

Steel.” Second edition, 308
1 Hardcastle (J. A.), appointed Astronomer to the Armagh 

Observatory, 293
Hardy (G. H.), and J. E. Littlewood, Some Problems of 

Diophantine Approximation, 243
Hargreaves (W. A.), Prospects of Establishing a Paper

making Industry in South Australia, 396
Harkins (W. D.), R. E. Hall, and W. A. Roberts, The 

Cobaltammines, 243; The Osmotic Pressure and 
Lowering of the Freezing Point of Mixtures of Salts, 
etc., 403

Harmer (Dr. S. F.), The Group Vermidea, 28
Harper (L. F.), and J. C. H. Minguye, The Coke Industry 

of New South Wales, 276
Harries (H.), Origin of the Word “ Blizzard,” 169
Harris (Prof. D. Fraser), The Date of the Introduction of 

the Term “ Metabolic,” 389 ; The Germans and Scientific 
Discovery, 168

Harris (F. S.), and J. S. Robinson. Factors which deter
mine the Rate of Evaporation of Water from the Earth’s 
Surface, 396; and G. Stewart, The Principles of 
Agronomy, 245

Harrison (Dr. C. A.) [obituary], 193
Harrison (J. W. H.), A Further Probable Case of Sex

limited Transmission in the Lepidoptera, 248
Hart (H.) [death], 123
Hart (I. B.), A Student’s Heat, 147
Hart (Lance-Corpl. J. W.) [obituary], 193
Hartmann (L.), Systematic Variation of the Value of Kinetic 

Energy, 443; The Determination of the Mechanical 
Equivalent of Heat by Hirn’s Method, 44



Haughton (S. H.), Dinosaurs in Rhodesia, 481
Havelock (Prof. T. H.), Propagation of a Signal in a Dis

persive Medium, 120
Haviland (Miss M.), Temminck’s Stint, 356
Hawkes (C.), Hitting the Dark Trail, Starshine through 

Thirty Years of Night, 2
Hawkes (L.), The Building-up of the N. Atlantic Tertiary 

Volcanic Plateau, 416; The Tertiary Acid Volcanic 
Rocks of Iceland, 138

Hay (Dr. A.), An Introductory Course of Continuous-current 
Engineering. Second edition, 108

Hay (O. P.), The Pleistocene Mammals of Iowa, 118
Head (Dr. H.), appointed a Member of the Committee on 

the Position of Natural Science in the Educational 
System, 213

Headley, Curtis, and Scofield, Tolerance of Crop Plants 
for Sodium Salts, 114

Heath (Dr. H. F.), Work of the Society of Glass Tech
nology, 334

Hedley (C.), Australian Mollusca, part xiii., 363
Hegh (E.), Glossines ou Tsdts^s, 157
Heise (G. W.), The Water Supply of Manila, 97
Hemsalech (G. A.), The Grouping of the Lines of the Iron 

Spectrum, 363
Hemsley (Dr. W. B.), The Flora of all Africa, 26
Henderson (Prof. G. G.), Presidential Address to the 

Chemistry Section of the British Association, 34
Henderson (L. J.), On Volume in Biology, 403 ; and E. J. 

Cohn, The Equilibrium between Acids and Bases in 
Sea-water, 402

Henshaw (J. W.), Wild' Flowers of the North American 
Mountains, 2

Herdman (Prof. W. A.), Inshore Fisheries,, 136; Report of 
the Liverpool Marine Biology Committee, 497; The 
Exploitation of Inshore Fisheries, 317; (and Mrs.), En
dowment of an Institute at Port Erin in Memory of 
Lieut. G. A. Herdman, 393 ; Gift to Liverpool Univer
sity, 281

Herkless (Rev. J.), Knighthood conferred upon, 333
Herms (W. B.), Medical and Veterinary Entomology, 386
Heron-Allen, and Earland, Foraminifera collected by the 

Rima off the West of Scotland, 155
Herring- (Prof.), Experiments of Feeding White Rats with 

Fresh Thyroid, 178
Herschel (Sir W. J.), The Origin of Finger-printing, 268; 

The Permanence of Finger-print Patterns, 389
Herty (Prof. C. H.), appointed Editor of the Journal of 

Industrial and Engineering Chemistry, 174
Hewlett (Prof. R. T.), Laboratory Manual in General 

Microbiology, 308; Serum Reactions and Bacterial 
Therapy, 88

Heycock (Col. C. T.), to lecture on “ Alloys of Copper and 
Tin, Aluminium and Gold,” 134

Hicks (W. B.), Apparent Disappearance of Potassium, 11'7; 
Evaporation of Brine from Searles Lake, California, 
276

Hickson (Prof. S. J.), Certain Sessile Forms of Foramini
fera, 383

Hill (G. A.) [obituary], 38
Hill (G. F.), The Bionomics of Lyperosia exigua, 363
Hilton (Prof. H.), Use of the Orthographic Projection in 

Crystallography, 423
Hindle (Capt. E.), elected to the Charles Kingsley Lecture

ship at Cambridge, 202
Hine (Miss L. H.), The Bionomics of the Tiger-beetle, 296
Hitchcock (F. L.), Simultaneous Formulation of Two Linear

Vector Functions, 463
Hobbs (Sub.-Lieut. O. J.) [death], 313
Hobson .(A. J.), nominated a Pro-Chancellor of Sheffield 

University, 261
Hobson (G. A.) [obituary], 452
Hoel (A.), Ice Conditions around Spitsbergen, 454
Holden (Sir E.), The Metric System, 453
Holdich (Sir T. H.), The Survey Link connecting the 

Triangulations of India and Russia, 92
Hollister (N.), The Prairie-dogs, 313
Holmes (A.), The Tertiary Volcanic Rocks of Mozambique, 

163; and Dr. H. F. Harwood, The Basalts of the 
Brito-Arctic Province, 222 ; and Dr. H. F. Harwood, The 
Basalts of Iceland, Faroe Islands, and Jan Mayen, 423

Holroyde (Rev. J.), Luminous Larvae, 114
Honda and Okubo, Expression for the Force on One of the

Elementary Magnets, etc., 115
Hoover (T. J.), Concentrating Ores by Flotation. Third 

edition, 246
Hotchkiss (J. S.), Bequest to Yale University, 241
Houssay (F.), The Sound of Distant Cannonades, 183
Howard (A.), Soil Aeration and Crop Production, 315 ; and

Mrs., Report on the Improvement of Indigo, 335
Howarth (Dr. W. J.), to deliver the Milroy Lectures, 503
Howden (Prof. R.), The Journal of Anatomy and 

Physiology, 277
Howe (Prof. G. W. O.), Calculation of the Capacity of 

Aerials, 158
Howell (J. T.), Effect' of an Electric Field on the Lines of 

Lithium and Calcium, 163
Howison (Prof. G. H. and Mrs.), Gift' to the University 

of California, 241
Howlett (F. M.), Insects Troublesome during the Campaign 

in France and Flanders, 157; The Senses of Insects, 
157

Hrdlicka (A.), Crania of Tenape Indians in American 
Museums, 19

Hubble (E. P.), The Variable Nebula N.G.C. 2261, 298
Hudson (H. P.j, Ruler and Compasses, 347
Hudson (Sir R.), on Two Donations to the British Red Cross 

Society, 1x3
Hudson (W. H.), elected a Corresponding Member of the 

Sociedad Argentina de Ciencias Naturales, 152
Hunsaker (J. C.), and others, Dynamical Stability of Aero

planes, 465
Huntington (E.), The Water Barriers of New York City, 

I9S
Hutchins (D. E.), on the Appointment' of Mr. Lane Poole 

as Chief Forest Officer in Western Australia, 39
Hutchinson (C. M.), Photographic Illustration, 256

Iddings (J. P.), and E. W. Morley, The Petrography of 
Japan, 83 ; The Petrography of the Philippine Islands, 
163

Imms (Dr. A. D.), “ Plants in Health and Disease,” 428;
Structure and Biology of Archotermopsis, 322

Iniguez (Prof.), Spectroscopic Classification of Stars, 438
Innes (R. T. A.), Proper Motions by the Blink-microscope, 

56; The Masses of Visual Binary Stars, 99
Irvine (A. M.), The Dreams of Orlow, 426
Ives (Dr. H. E.), The Minimum Radiation Visually Per

ceptible, 216

Jack (R. L.), The Musgrave Ranges, South Australia, 399
Jackson (C. S.) [obituary], 173
Jackson (Sir H.), appointed President of the Royal Naval

College, Greenwich, 273
Jackson (J. W.), Pre-Columbian Use of the Money-cowrie 

in America, 48, 309
Jackson (W.), Bequest to Aberdeen University, 43
Jaggar, Jr. (T. A.), The Lava-lake of Halemaumau, 436
Jago (W.), Floux- Standards, 390; Government Control over

Flour, 250
James (W. H. N.), Alternating Current's in Theory and

Practice, 265
Janet (Prof. P.), University and Higher Technical Instruc

tion in France, 151
Jamrach (A. E.) [obituary], 414
Janssen (L.), The Solar Apex determined by means of

Binary Stars, 236
Jaques (Capt. W. H.) [obituary], 254
Jarvie (J. N.), Gift to Columbia University, 241
Jeans (Prof. J. H.), The Dynamical Theory of Gases.

Second edition, 3
Jee (Dr. E. C.), Fluctuations of the Herring, Mackerel, 

and Pilchard Fisheries off the South-west Coasts, 137
Jessop (Prof. C. M.), Quartic Surfaces with Singular Points, 

367
Jevons (Dr.), Magic and Religion, 199



Jha (Dr. M. Ganga Nath), Sanskrit Laws on Sanitation, 75
Joad (C. E. M.), Monism in the Light of Recent Develop

ments in Philosophy, 442
Johnson (Prof. B. H.), and L. G. Huntley, Principles of 

Oil and Gas Production, 487
Johnson (B. L.), The Barry Glacier, 256
Johnson (E. R.), T. W. Van Metre, G. G. Huebner, and 

D. S. Hanchett, History of Domestic and Foreign Com
merce of the United States, 42

Johnston (Sir H. H.), Capt. F. C. Selous, 374; Dalziel’s 
“A Hausa Botanical Vocabulary,” 3^; The Peoples 
and Languages of Sierra Leone, 1

Johnston (W. A.), Late Pleistocene Oscillations of Sea-level 
in the Ottawa Valley, 499

Johnstone (Dr. J.), Further Development of the Shell
fisheries, 136

Joly (Prof. J.), Synchronous Signalling in Navigation, 8
Jona (Dr. J. L.), awarded the Rogers Prize of the Univer

sity of London, 240
Jones (C. S.), Gift to Liverpool University, 182, 281
Jones (F.), Action of Hydrogen on Sulphuric Acid, 462
Jones (Prof. F. Wood), Arboreal Man, 426
Jones (H.) [death], 112
Jones (H. E.), to deliver the Thomas Hawksley Lecture, 

112
Jones (T. A.), Replacement of Calcite by Iron Pyrites, 395
Jones (W. H. S.), Scientific Method in Schools, 103
Jones (W. N.), appointed Lecturer and Head of the Depart

ment in Botany of Bedford. College for Women, 63
Jorgensen (L), Effect of Overhead Electrical Discharges on 

Crops, 235; The Preservation of Natural Colour in 
Plants, 229

Joukowski (Prof. N.), Bases Thdoriques de l’Adronautique. 
Adrodynamique, 465 ,

Joyce (T. A.), Central American and West' Indian Archae
ology, 70

Judge (A. W.), The Design of Aeroplanes, 45
Jutson (J. T.), The Physiographical Geology of Western 

Australia, 399

Kalmus (Dr. H. T.), and K. B. Blake, The Magnetic 
Properties of Pure Cobalt, etc., 176

Kampen (Dr. P. N. van), appointed Professor of Zoology, 
etc., in the University of Leyden, 422

Kapp (Prof, G.), The Principles of Electrical Engineering 
and their Application. Vol. i., 265

Kastle (Dr. J. H.) [obituary], 153
Keegan (Dr. P. Q.) [obituary], 296
Keith (Prof.), Is the British Facial Form Changing? 198
Kellas (Dr. A. M.), The Possibility of Ascending the Loftier 

Himalaya, 415
Kelynack (Dr. T. N-), The Drink Problem of To-day in 

its Medico-Sociological Aspects, 247
Kempner (A.), Roots of an Algebraic Equation, 396
Kennelly (Prof.), Achard and Dana, Increase of the Re

sistance of Standard Forms of Track and Contact Rails, 
4°

Kensit (E. G.) [obituary], 74
Kent (Prof. A. F. Stanley), Second Interim Report on an 

Investigation of Industrial Fatigue, 353
Kenwood (Lt.-Col. H. R.), to lecture on “ Hygiene : Some 

Lessons of the War,” 202
Keogh (Sir A.), Health of the British Army, 495 ; promoted 

to G.C.B., 434; Science and Classics, 379
Kewley (W.), appointed Secretary-Superintendent of the 

Middlesex Hospital, 313
Keyes (F. G.), and R. B. Brownlee, The Thermodynamic 

Properties of Ammonia, 69
Kidd (B.) [obituary], 95
Kidston (Dr. R.), and Prof. W. H. Lang, Rhynia gwynne- 

vaughani, 138
King (Dr. A. S.), Anomalous Dispersion in the Sun, 136; 

Mutual Influences of Neighbouring Lines in Electric- 
Furnace Spectra, 83 ; The Structure of the Red Lithium 
Line, 299

King (Dr. L. V.), The Linear Hot-Wire Anemometer, 155
Kingon (Rev. J. R. L.), Native Education, 42
Kingsbury (J. E.), The Telephone and Telephone Ex

changes : their Invention and Development, 188

Kirkaldy (Prof. A. W.), Presidential Address to the 
Economic Science and Statistics Section of the 
British Association, 139

Klotz (Dr. O.), Early Use of the Word “ Blizzard,” 129
Knapp (A. W.), The Pink Colour on the Surface of Mar

garine Fat, 21
Knipe (H. R.), Tunbridge Wells and Neighbourhood, 48
Knopf (A.), Gold-Platinum-Palladium Lode in Southern

Nevada, 118
Knott (Dr. J.), Robert Recorde, 26S
Kojima (Dr.), Changes in the Pancreas induced by Thyroid

feeding, 179
Kolle (Prof. W.), appointed Director of the Frankfort In

stitute for Experimental Therapy, 375
Korner (G.), and Dr. A. Contardi, Properties of the Sixth

Form of Trinitrotoluene, 416
Krogh (Dr. A.), The Respiratory Exchange of Animals and

Man, 326
“ Krypton,” Impending Developments in Chemical Enter

prises, 489
Kuchakov (Dr.), Establishment of a Wireless Station on

Dickson Island, 95
Kunz (Dr. G. F.), Production of Precious Stones for the

Year 1915, 271 ; Shakespeare and Precious Stones, 405

J. .L., Extrusion of Columnar Ice-crystals from Moist 
Earth, 290

Lacroix (A.), Constitution of the Volcanic Rocks of the 
Archipelago of the Comores, 43 ; Constitution of the 
Volcanic Rocks of North Madagascar, etc., 83

Lamb (Prof. H.), Deflection of the Vertical by Tidal 
Loading of the Earth’s Surface, 503 ; Waves in an 
Elastic Plate, 221

Lamborn (pr. W. A.), Habits of the Tsetse-flies in Nyasa- 
land, 157

Laming (H.), Gift for Four Scholarships at Queen’s College, 
Oxford, 202

Lamond (H.), The Sea-trout, 445
Lanchester (F. W.), Adrodondtique, translated by Com

mandant C. Benoit, 465 ; to deliver an Address on In
dustrial Engineering: Present Position and Post-War 
Outlook, 273

Lane-Claypon (Dr. J. E.), Milk and its Hygienic Relations, 
467

Lang (Prof. W. H.), Rhynia gwynne-vaughani, 183
Langley (Prof. J. N.), Capt. Keith Lucas, 109
Langmuir (L), A New Form of Exhaust Pump, 417
Lankester (Sir Ray), “ Science from an Easy Chair.” 

Cheap edition, 115
Lapworth (Dr. C.), Balston Expedition to Peru, 442
Lardennois (A.), P. Pech, and J. Baumel, Study of the 

Gangrenous Infections of Wounds by means of Radio
graphy, 363

Larkman (A. E.), Columnar Ice-crystals, 269
Larmor (Sir J.), forthcoming Address to the London 

Mathematical Society, 153 ; The London Mathematical 
Society, 319

Lashley (K. S.), Human Salivary Reflex, 314
Latter (O. H.), Parents and Scientific Investigation in 

Schools, 400
Lavender (J. H.), Hardening of Screw Gauges, 378
Lawrence (W. W.), Bequest to Princeton University, 241
Lea (A. M.), New Species of Australian Coleoptera, 

part xii., 363
Leaf (Dr. W.), Compulsory Greek in the Oxford and Cam

bridge Entrance Examinations, 371 ; The Future of 
Hellenic Studies, 221

L^autd (M.) [obituary], 254
Le Chatelier (Prof. H. L.), awarded the Davy Medal of 

the Royal Society, 212; Cristobalite, 423: and F. 
Bogitch, Determination of the Density of Solid Bodies, 
223

Ledoux-Lebard (R-), and A. Dauvillier, The Bases of 
Radiological Estimations, 324 ; The K Series of Tung
sten and the Production of the X-rays, 363

Lee (Sir A.), appointed Director-General of Food Pro
duction, 495

Lee (Prof. F. S.), and others, Muscle Physiology, 39



Lee (O. J.), Parallaxes of Two Stars with Common Motion, 
3i7

Lee (W. T.), Relation of the Cretaceous Formations to' the 
Rocky Mountains in Colorado and New Mexico, 117

Legendre (J.), Destruction of Mosquitoes by Fish, 183
Legge (J. C.), Handwork, 217
Legge (Dr. T. M.), appointed Milroy Lecturer for 1918, 

45i
Legros (L. A.), Science in Education, 144; Science in the 

Education of our Governing Classes, 182
Lehfeldt (Prof. R. A.), Economics in the Light of War, 208
Leib (Dr. D. B.), Problems in the Calculus, with Formulas 

and Suggestions, 88
Leiper (Dr. R. T.), Results obtained by the Bilharzia Com

mission in Egypt, 147
L^meray (E.-M.), Le Principe de Relativity, 368
Le Roy (G. A.), A Reagent for Free Chlorine in Drinking 

Water, 44
Lesage (P.), Trials of the Seeds of Lepidium sativum under 

Varying Conditions, 223
Leslie (W. F.), The Norfolk Oil-shales, 494
Le Souef (W. H. D.), Aboriginals’ Culinary Methods and 

Kitchen Middens, 53
Lester (J. H.), Organisation of Industrial Education, Re

search, and Co-operation Agencies, 143
Letts (Prof. E. A.), The Chemistry of Foul Mud Deposits, 

344
Levander (F. W.) [obituary], 333
Leverett (F.), and F. B. Taylor, Pleistocene of Indiana and 

Michigan, etc., 117
Lewis (G. N.), Steric Hindrance and the Existence of Odd 

Molecules, 243 ; and T. B. Hine, Electrical Conduction 
in Dilute Amalgams, 403,

Lewis (Prof. W. C. McC.), A System of Physical 
Chemistry, 2 vols., 25; Effect of Pressure on the 
Equilibrium Constant of a Reaction in a Dilute Solu
tion, 383

Lincoln (Dr. D. F.) [death], 193
Lindemann (A. F. and F. A.), Daylight Photography of 

Stars, 499
Lindemann (Dr. F. A.), and Dr. C. V. Burton, The Tem

perature Coefficient of Gravity,
Lindgren (W.), The Gold Ores in Northern Nevada, 118
Lingen (J. S. v. d.), Radial I.ines in Rontgen Interference 

Patterns, 84
Lister (Dr. F. S.), Study of Pneumonia in South African 

Mining Communities, 393
Liston (Major W. G.), Report of the Bombay Bacteriological 

Laboratory, 1914, 52
Little (Prof. J.) [death], 355
Livens (G. H.), The Mechanical Relations of the Energy 

of Magnetisation, 221
Lloyd (L.), Glossina morsitans in Northern Rhodesia, 157
Lodge (Miss O. C.), Habits of Flies in Relation to Means 

employed for their Destruction, IC7
Lodge (Sir Oliver J.), Raymond : or Life and Death, 289
Loeb (J.), The Mechanism of Diffusion of Electrolytes 

through Animal Membranes, 163 ; and J. H. Northrop, 
Is there a Temperature Coefficient for the Duration of 
Life? 83

Loeb (Prof. L.), The Cancer Problem, 96
Lomax (E. L.), A. E. Dunstan, and F. B. Thole, The 

Pyrogenesis of Hydrocarbons, 358
Louis (Prof. H.), An Imperial Department of Mineral Pro

duction, 91
I.ow (Seth) [obituary], 52
Lowell (Prof. p.) [death], 212; [obituary articles], 231: 

Bequest to the Lowell Observatory. 313
Lucas (A. H. S.), Notes from the Botanic Gardens, Sydney, 

243
Lucas (Capf. Keith) [obituary article], 109
Luckiesh (M.), Color and its Applications, 366
Ludendorff (Dr.), The Cepheid Variables, 397
Luiggi (Prof.), The Utilising of Volcanic Heat, 233
Lull (R. S.), The Mammals, etc., of the Lance Formation 

of Niobrara County, Wyoming, 118
Lumholtz (Dr. C.), Journey in Borneo, 133
Lumiere (A.). Comparative Action of Antiseptics on Pus 

and on Pure Cultures, 144; and E. Asfier, Tetanus 
and Frostbite 344

Lundborg (H. B.), awarded the Jubilee Prize of the Swedish
Medical Association, 475

Lusk (Prof. G.), Food Economies, 173
Lyall (Sir J. B.) [obituary], 296
Lyde (Prof. L. W.), River Frontiers in Europe, 395
Lydekker (R.), Catalogue of the Ungulate Mammals in the

British Museum (Natural History), vol. v., 107
Lyle (Prof. W. T.), Parks and Park Engineering, 486
Lyon (W. S.) [obituary], 38
Lyons (Major H. G.), The Winds of North Africa, 462

Maanen (A. van), Internal Motion in Spiral Nebulae, 156
MacAulay (A. L.), appointed Demonstrator in Physics in 

the University of Melbourne, 82
MacBride (Prof. E. W.), Presidential Address to the 

Zoology Section of the British Association, 120
Macdonald (Prof. H. M.), awarded a Royal Medal of the 

Royal Society, 212, 278
Macdonald (Miss I.), and Miss K. Atherton, A Scheme for 

Maternity and Child Welfare Work, 415
Mackenzie (Sir T.), and others, New Zealand Potash 

Deposits, 252
Mackinder (H. J.), The Teaching of Geography, 380
MacMahon (Major P. A.), elected President of the Royal 

Astronomical Society, 474
MacNair (P.), The Hurlet Sequence in the East of Scotland, 

463
Macray (Rev. W. D.) [obituary], 295
Magnan (Dr.), Bequest to the Paris Academy of Medicine, 

273
Magnan (Dr. V. J. J.) [obituary], 132
le Maistre, Standardisation and its Influence on the En

gineering Industries, 158
Makins (Sir G. H.), to deliver the Hunterian Oration, 434;

The Hunterian Oration, 496
Manganaro (A.), Cleistogamic Flowers, 478
Mann (G.) [obituary], 74
Mann (I. J.) [obituary], 476
Mann (R. F.) [obituary], 254
Marett (Dr. R. R.), Presidential Address to the Anthro

pology Section of the British Association, 179
Marlborough (Duke of), appointed Joint Parliamentary 

Secretary to the Board of Agriculture, 495
Maron (Dr. D.) [obituary], 153
Marr (Dr. J. E.), The Geology of the Lake District and 

the Scenery as Influenced by Geological Structure, 345
Marriott (W.) [obituary], 354
Marris (Capt. H. F.), A New Test for Typhoid and Para

typhoid Fevers, 274
Marsh (H. D.), Individual and Sex Differences Resulting 

from Fasting, 334
Marsh (H. W.), Interpolated Six-Place Tables of the 

Logarithms of Numbers and the Natural and Logar
ithmic Trigonometric Functions, 208

Marshall (F. H. A.), and E. T. Hainan, Post-cestrous 
Changes in the Non-pregnant Dog, 483 ; and K. J. J. 
Mackenzie, Extra Mammary Glands and the Re-absorp
tion of Milk Sugar, 263

Martin (G. C.), B. L. Johnson, and U. S. Grant, The 
Kenai Peninsula, 118

Martin (Dr. L.), The Physical Geography of Wisconsin, 488
Martin, Jr. (Prof. L. A.), Text-book of Mechanics, 

vol. vi., Thermodynamics, 127
Martin (L. C.), Refractometry and Identification of Glass 

Specimens, 343,; The Refractometry of Lenses, 28
Masse (R.), and H. Leroux, Estimation of Phenol in Crude 

Tar Phenols, 183
Massee (G.) [death], 495
Masterman (Dr. A. T.), Mussels and the Sterilisation of 

Water, 137 ; The Scales in the Haddock, 137
Mather (Prof. T.), The Growth of Telephony, 188
Matheson (P. E.), Education To-day and To-morrow, 143
Mathews (Prof. A. P.), Physiological Chemistry, 167
Matson (G. CA. The Phosphate Deposits of Florida, 118
Matthew (Dr. W. D.), A Marsupial from the Belly River 

Cretaceous, 175 ; Discovery of the Skull of an Insecti- 
vore, 258

Matthews (Miss A.), Development of Alcyonium digitatum, 
394



Maulik (S.), Cryptosome Beetles in the Cambridge Univer
sity Museum, 221

Maunder (E. W.), The Stars as.Guides for Night-marching, 
etc., 67

Maupas (E. F.) [obituary], 274
Maurer (Dr.), Optical Deterioration of the Atmosphere in 

July and August, 1916, 90; The Deterioration of the 
Atmosphere in the Swiss Alps, 328

Mawley (E.) [obituary], 154
Maxim (Sir Hiram S.) [obituary], 253
Maxwell (Sir H.), Farmers and Wheat, 228; Scarcity of 

Wasps, 148; Stability in Flight, 490
McAlpine (Prof. D.), Bitter Pit Investigation, 137
McArdle (D.), Musci and Hepaticae of the Glen of the 

Downs, 463
McCall (Prof. A. G.), Field and Laboratory Studies of 

Soils, 245
McCarrison (Major), Experimental Production of Congenital 

Goitre in Goats, 75
McClatchie (Miss I.), The Root-system of Impatiens roylei, 

342
McConnell (R. G.), Toxada Island, 398
McGegan (J. E.), Star Identifier and Diagrams for the 

Graphical Solution of Problems in Nautical Astronomy, 
406

Mclndoo (Dr. N. E.), Sense-organs on the Mouth-parts of 
the Bee, 258

McLachlan, Experiments on a Poulsen Arc, 158
McLennan (Prof. J. C.), Ionisation Potential, 120
McNeill (B.) [obituary article], 94
Meek (Prof. A.), Inshore Fisheries of Northumberland, 136; 

.Method of Estimating the Age of Fishes, 75 ; A Plea 
for a Scientific Quadruple Entente, 469; Scales of 
Fishes, 137

Meinecke (E. P.), Forest Pathology in Forest Regulation, 
176

Meldola (Raphael), Reminiscences of his Worth and Work 
by Those Who Knew Him, etc., edited by J. Marchant, 
125

Melhado (F. C.), a Memorial to, 273
Mellor (Dr. J. W.), to read a Paper on “ Refractories,” 95;

and others, The Texture of Firebricks, 281
Mercier (Dr. C.), Definition of a Disease, 215
Meredith (C. M.), The Bearings of Modern Psychology on 

Educational Theory and Practice, 27
Merivale (J. H.) [death], 233
Merrill (F. J. H.) [death], 333
Merrill (Dr. G. P.), A Catalogue of Meteorites, 196; The 

Chemical and Mineralogical Composition of Meteorites, 
395; The Cookeville Meteorite, 358; The Lake Oke- 
chobee Meteorite, 455

Merriman (M.), American Civil Engineers’ Pocket-Book. 
Third edition, 486; Mathematical Tables for Class
room Use, 88

Metcalf (Rev. J.), A New Comet, 277
Meunier (J.), The Detection of Small Quantities of 

Selenium, 163
Meyer (Mrs. K.), Romer’s Discovery of the Velocity of Light, 

■317
Meyrick (E.), Some Fossil Insects, 75
Mieli (Dr. A.), Le Scuole lonica, Pythagorica ed Eleata 

(I Prearistotelici, i.), 165
Miers (Sir H.), Address to the Conference of Educational 

Associations, 359; The Place of Science in Education, 
143

Migeod (F. W. H.), Earliest Man, 189
Mill (Dr. H. R.), The Rainfall of 1916, 435; and C. Salter, 

British Rainfall, 1915, 168
Miller (C. D.), The Absorption Co-efficients of Soft X-rays, 

83
Miller (Dr. C. H.), to deliver the Goulstonian Lectures, 503
Miller (Prof. G. A.)^ Historical Introduction to Mathe

matical Literature, 387; Profs. H. F. Blichfeldt, and 
L. E. Dickson, Theory and Applications of Finite 
Groups, 225

Miller (J. M.), The Operation of Egg-laying by Megastig- 
mus, 258

Miller (Dr. N. H. J.) [obituary article], 392
Milne (W. E.), Certain Asymptotic Expressions in the 

Theory of Linear Differential Equations, 163
Milner (Lord), Science in the School Curriculum-, 262

Mitchell (C. A.), Vinegar : its Manufacture and Examina
tion, 186

Mitchell (J.), Pests and Diseases of Rubber, 299
Mitchell (Major R.), What can be done to Train Disabled

Sailors and Soldiers in Technical Institutions? 157
Mitchell (Dr. S. A.), Parallaxes of Procyon and. Altair,. 479
Mitra (S. C.), Secrecy and Silence in North Indian Agricul

tural Ceremonies, 403 ; Some Indian Ceremonies for 
Disease Transference, 284

Mjoberg (Dr. E.), granted Leave of Absence for an Expedi
tion to New Guinea, 273

Mohn (Prof. H.) [death], 38; [obituary article], 211
Moir (J. Reid), Pre-Boulder Clay Man, 109; Pre-Pakeo- 

lithic Implements Discovered at Darmsden Hall, 314
Molliard (M.), Catalytic Action of Potassium Nitrate, 263
Monk (G. S.), Spectra and Absolute Magnitudes of Stars, 41
Moodie (Dr. R. L.), The Coal Measures Amphibia of North 

America, 356
Moor (C. G.), and W. Partridge, Aids to Bacteriology.

Third edition, 89
Moore (Dr. E.) [obituary], 37
Morgan (Prof. G. T.), Synthetic Chemistry and the

Renascence of British Chemical Industry, 316
Morgan (P. G.), Unconformities Post-dating the Amuri

Limestones, 393; and J. A. Bartrum, The Buller- 
Mokihinui Sub-division, New Zealand, 399

Morgan (Prof. T. H.), and Dr. C. B. Bridges, Sex-linked
Inheritance in Drosophila, 480

“Moriturus,” Artillery and Rainfall, 229
Morrison (Dr. C. E.), and O. L. Brodie, Masonry Dam

Design, including High Masonry Dams. Second 
edition, 486

Moseley (M. H.), Exhibition of Trout-flies in the British 
Museum (Natural History), 19

Moss (Dr. C. E.), appointed Professor of Botany in the 
South African School of Mines and Technology, 442 ; 
The Pollination of Toadflax, 209

Mossman (R. C.), Meteorological Observations in the South
Orkneys in 1915, 335; Physical Conditions of the
Weddell Sea, 416

Moulton (Lord), Science and Industry, 203 ; The Future of 
the Gilbert Club, 154

Muller (Prof. O. V.) [obituary], 193
Munro (J. W.), Insects Attacking the Common Pine in 

Scotland, 39
Miinsterberg (Prof. H.) [death], 313 ; [obituary], 333
Murdoch (W. H. F.), Plastic Flowing of Metals, 190
Murray (Prof. Gilbert), appointed to Temporary Work at 

the Board of Education, 442 ; elected to the Athenaeum 
Club, 474

Murray (Miss M.), The Organisations of Witches in Great
Britain, 199

Murray (V. E.), Scarcity of Wasps, 174
Muspratt (Dr. E. K.), My Life and Work, 325

Nagaoka (Prof. H.), Distribution of the Satellites of 
Spectrum Lines, 262

Nagel (H. G.), appointed a Member of the Government 
Committee on the Teaching of Science, 132

Nash (W. J.), The Snipe’s Method of Carrying its Young, 
255

Needham (Prof. J. G.), and J. T. Lloyd, The Life of Inland 
Waters, 2

Neisser (Prof. A.) [obituary], 194
Nelson (E. W.), The Larger American Mammals, 394
Nettleton (H. R.), Measurement of the Thomson Effect in

Wires, 322
Newbigin (H. T.), The Michell Type of Bearing, 158
Newbigin (Dr. M. L), The late Prof. James Geikie, 5
Newth (H. G.), Early Development of the Echinoderm Cu- 

cumaria, 221
Nichols (Capt. R. W.) [obituary], 213
Nicholson (Prof. J. W.), and Prof. E. Wilson, Magnetic

Induction, etc., 483
Nicolardot (P.), Action of Reagents upon Glassware, 183
Nilsson (Dr. E.), awarded the Alvarenga Prize of the

Swedish Medical Association, 475
Nilsson-Ehle (Dr. N. H.), A Personal Professorship in the 

Theory of Heredity being founded for, by the University 
of Lund, 161



Nodon (A.), The Atmospheric Disturbances of October and 
November, 1916, 443

Norfolk (Duke of) [death], 475
Norris (Dr, Richard) [obituary], 296
Norris (Dr. Rowland), The Preparation of Anti-anthrax and 

other Serums, 296
Nunn (Prof.), elected President of the Mathematical Asso

ciation, 380; Formality in Handwork, 217; Map Pro
jections, 380; The School Course in Geometry, 380; 
Women’s Work in Boys’ Schools, 379

O’Donoghue (Dr. C. H.), Ovarian Tissues of the Mar- 
supialia, 20

Oertling’s Catalogue of Balances and Weights, 40
Offord (J.), Egyptian Astronomy and the Zodiac, 7
Ohrvall (Prof. H.), Retirement of, 333
Oliver (Prof. Daniel) [obituary article], 331
Oliver (Prof.), Mr. Martineau, Dr. W. E. Smith, Prof.

Bottomley, Utilisation of Waste Land, 237
Omori (Prof.), The Eruption of Sakura-jima, January 12, 

19’4. 57
Onslow (Hon. H.), The Nature of Growths in Colloidal 

Silica Solutions, 489
van Oort (Dr. E. D.), Report on the State Museum of 

Natural History, Leyden, 174
Opik (E.), Densities of Visual Binary Stars, 479
Orpen (T. H.), The Rain-Children : a Fairy-tale in 

Physics, 327
Orr (Prof. J.), Engineering Science in South Africa, 41
Osborn (Prof. H. F.), Men of the Old Stone Age : their 

Environment, Life, and Art. Second edition, ; Close 
of Jurassic and Opening of Cretaceous Time in North 

1 America, 119; Origin and Evolution of Life upon the 
Earth, 275 ; Skeleton of Struthiomimus from Alberta, 
497

Ostwald (Dr. W.), A Handbook of Colloid-Chemistry, 
translated by Prof. M. H. Fischer, 47

Owen (D.), Influence of the Time Element on the Resist
ance of a Solid Rectifying Contact, 222

Owen (J. H.), Breeding Habits of the Red-backed Shrike, 
394; Breeding Habits of the Sparrow-hawk, 39, 255

0yen (Hr. P. A.), The Geological Work of Prof. A. Hel- 
land, 436

S. P., The Pollination of Toadflax, 209
Packard (C. M.), Hymenopterous Parasites of the Hessian 

Fly, 258
Paddock (G. F.), Wolf-Rayet Bands in the Nuclei of 

Nebulae, 196
Page (F. Handley), The Case for the Large Aeroplane, 476
Painlevd (Prof. P.), elected an Honorary Member of the

Royal Institution, 273
Paiva (C. A.), Zoological Results of a Tour in the Far

East, 403
Palazzo (Prof. L.), History of Ethiopian Earthquakes, 76
Palmer (G. T.), L. V. Coleman, and H. C. Ward, Deter

mining the Amount of Dust in Air, 336
Palmer (W. G.), elected to a Fellowship at St. John’s

College, Cambridge, 202
Parker (G. H.), Behaviour of Sea-anemones, 83 ; Locomo

tion of Sea-anemones, 83
Parker and Dalladay, The Direct Joining of Glass at

Moderate Temperatures, 317
Parrish (Mrs. D.), Gift of Roman Mosaics to the Phil

adelphia Museum, 74
Parsons (Hon. Sir C.), nominated President of the British

Association, 1917, 18
Parsons (Dr. E. C.), Method for the Detection of Crime

among the Zunis, 255
Passano (L. M.), Being and Becoming, 234
Paton (Dr.), The General Public Health Administration of

New South Wales, 175
Patrick (Prof. G. T.), The Psychology of Relaxation, 128
Pavlow (Madame M.), Mammalian Remains found in

Russia, 54
Payne-Gallwey (Sir R.) [obituary], 274
Peake (A. E.j, Grime’s Graves, 356
Pearl (Dr. R.), Effect of Alcohol on the Domestic Fowl,

194; Selection-breeding, 480; and M. R. Curtis, Dwarf 
Eggs, 296; and F. M. Surface, Growth and Variation 
in Maize, 119

Pearson (Prof. H. H. W.) [death], 192 ; [obituary article], 
211 ; and M. R. H. Thomson, Some Stages in the Life
history of Gnetum, 244

Pease (F. G.), Rotation and Radial Velocity of the Spiral 
Nebula N.G.C. 4594, 163, 358

Pease (Rt. Hon. J. A.), Sir Wm. Ramsay, 197; and others, 
A Memorial to Sir W. Ramsay, 173

Pease (M. S.), The Prospectus of Work at the Ruhleben 
Camp School, 182

Peddie (Prof. W.), Magnetic Test of Molecular Arrange
ment in Crystals, 463

Pellet (H.), The Total Destruction of Pentoses in the 
Course of Alcoholic Fermentation, 83

Pendlebury (C.), Revision Papers in Arithmetic, 347
Pennell (J.), Pictures of the Wonder of Work; Pictures 

of War Work in England, 385
de Pennington (Miss H.), appointed Research Assistant at 

Leeds University, 261
Pereira-Forjaz (A.), Spectrographic Studies of Portuguese 

Minerals of Uranium and Zirconium, 443
Pdrez (J. A. S.), Compendio de Algebra de Abenbdder, 406
Pdringuey (Dr. L.), South African Orthoptera, 415
Perkin (Prof. A. G.), The Future of the Coal-tar Industry, 

143
Perkins (R. C.), A New Species of Digging-Wasp, 453
Perot (A.), Influence of the Wind on the Conditions- of the 

Audibility of Sound, 83
Perrine (Prof. C. D.), The Total Solar Eclipse of 1916, 

February 3, 418
Perry (Prof. J.), Measurement of Time, 120
Perry (W. J.), The Geographical Distribution of Megalithic 

Monuments and Ancient Mines, 134
Petch, Experimental Tapping of Hevea Trees, 357
Petit (Prof. G.), and M. Leudet, Les Allemands ef la 

Science, 66
Petrie (Prof. Flinders), Funereal Figures in Egypt, 414
Petrie (Dr. J. M.), Chemical Investigation of some Poisonous 

Plants in the'N.O. Solanaceze, part iii., 463
Petronievics (Dr. B.), and Dr. A. Smith Woodward, New 

Parts of the Pectoral and Pelvic Arches in London 
Specimen of Archaeopteryx, 283

Petrovitch (M.), Limit of Extensibility of an Arc of certain 
Curves, 443

Phillips (Prof. H. B.), Analytic Geometry, 88
Phillips (Rev. T. E. R.), Long-Period Variable Stars, 336
Pickering (Prof. E. C.), Eclipses of Jupiter’s Satellites, 417
Pickering (Prof. W. H.), Clouds on Mars, 397
Pictet (A.), L. Ramseyer, and O. Kaiser, Some Hydro

carbons contained in Coal, 183
Pidduck (F. B.), A Treatise on Electricity, 6
Piddallu (A.), Acclimatisation in France of Canaigre, 264
Pilgrim (G. E.), and G. de P. Cotter, Eocene Mammals 

from Burma, 481
Piper (C. W.), An Explosion Effect, 409
Pirsson (Prof. L. V.), and Prof. C. Schuchert, A Text

book of Geology, 2 parts, 206
Pixell-Goodrich (Dr. H.), Entamoeba histolytica, 158; 

and M. Moseley, Certain Parasites of the Mouth in 
Cases of Pyorrhoea, 163 ; Index to the Quarterly Journal 
of Microscopical Science, 376

Platania (Prof. G.), A Peculiar Thunderclap, 209
Playfair (G. I.), Australian Fresh-water Phytoplankton, 463
Plommer (J. A.), Presentation of a Portion of a Hippurite 

to the British Museum, 112
Plummer (Prof. H. C.), elected an Honorary Member of the

Optical Society, 213
Pocock, Report of the Hyderabad Observatory, 370
Ponting (H. G.), Exhibition of Kinematograph Films of

Capt. Scott’s Expedition, 153
Poppius (Dr. B. R.), [death], 355
Portchinsky (Prof. J. A.) [obituary], 18
Porter (Dr. A.), The Flagellate Protozoa associated with 

Dysentery, 158
Porter (Prof. A. W.), Osmotic Pressure, 120
Porter (W. T.), Low Arterial Pressures and their Treat

ment, 223
Potter (Prof.), Plant Disease, 237



Priest (S.), Phosphorescent Centipedes, 315; Scarcity of 
Wasps, 149

Probert (F. H.), The Treasure Ctiest of Mercurial Mexico, 
19

Prosser (Dr. C. S.) [obituary], 112
Prothero (R.), Increasing the Production of Food, 333
Proudman (J.), A. T. Doodson, and G. Kennedy, Numerical

Results of the Theory of the Diffraction of a Plane 
Electromagnetic Wave, 283

Puiseux (P.), The Physical Libration of the Moon, 183
Punnett (Prof.), and Capt. P. G. Bailey, Inheritance of

Henny Plumage in Cocks, 262
Purdie (Prof. T.) [death], 313 ; [obituary article], 391
Purser (Dr. J. M.), appointed Regius Professor of Physic 

in the University of Dublin, 503

Quanjer, Leaf-roll Disease, 500

Rachel (S.), De Jure Naturae et Gentium Dissertationes, 455
Rambaut (Dr. A. A.), Aurora Borealis, 397
Ramsay (Sir W.), the late, Proposed Memorial to, 132;

Memorial to, 197; Proposed Glasgow Memorial to, 
254

Ramsbottom, Condition of British Phytopathology, 237
Ranjard (M.), Cases of Deafness Treated by Marage’s 

Method, 64
Ransom, Endowment of a Research Fellowship in Phar

macology, 295
Rasmussen (Dr. A.), The Hibernation of Animals, 215
Rastall (R. H.), Agricultural Geology, 167
Rayleigh (Lord), Talbot’s Observations on Fused Nitre, 428;

Sir Wm. Ramsay, 197; The Dynamics of Revolving 
Fluids, 503

Read (Sir H.), Bronze Castings of Siberian or Scythian 
Work, etc., 477

Reaney (M. J.), Psychology of the Organised Group Game, 
154

Recorde (R.), Plea for a Statute of, 172
Redwood (Sir Boverton), appointed Director of Munitions 

Petroleum Research, 475
Reed (W. G.), and H. R. Tolley, Weather as a Business 

Risk in Farming, 20; Computing the Risk of Crops 
from Frost, 194

Reeves (E. A.), Presidential Address to the Geography 
Section of the British Association, 58

Regan (C. T.), Schmidt’s Second Report on Eel. Investiga
tions, 203

Rehn (J. A. G.), and M. Hebard, The Dermaptera and 
Orthoptera of the Coastal Plain, etc., of the South- 
Eastern United States, 314

Reid (C.), and J. Groves, Characeae from the Lower 
Headon Beds, 283 ; Characeae in the Purbeck Lime
stones, 481

Reid (Clement) [death], 295; [obituary article], 312
Reiman (C. K.), Absolute Density of Hydrobromic Acid, 443
Rendle (Dr. A. B.), Preservation of Natural Colour in 

Plants, 191 ; Presidential Address to the Botany Section 
of the British Association, 217

Rennie (E. J. C.), appointed Acting Lecturer in Electrical 
Engineering in the University of Melbourne, 461

Renouard (A.), Use of Natural Dyestuffs in Consequence 
of the War, 235

Repelin (J.), New Species of Rhinocerotidae of the Oligocene 
of France, 424; Geology of the Islands of Pom^gnes 
'and Ratonneau, 324

Rew (Sir R. H.), Report on Prices and Supplies of Corn, 
etc., in England and Wales in 1915, 376

Reynolds (Dr. E. S.), appointed Bradshaw Lecturer for 
I9I7> 451

Reynolds (J. H.), The Variable Nebula in Corona Australis, 
56Riach (M. A. S.), Air Screws: an Introduction to the 
Aerofoil Theory of Screw Propulsion, 465

Riboni (Dr. P.), Method of Separating Minerals, 436
Ribot (Prof. T. A.) [obituary], 452
Riccd (Prof. A.), Optical Deterioration of the Atmosphere 

and Volcanic Eruptions, 190
Rice (Dr. H.), Proposed Expedition to Tropical South 

America, 133

Richards (E. H.), Economy of the Manure-heap, 301 
Richards (T. W.), and C. Wadsworth, Density of Radio

lead from Pure Norwegian Cleveite, 83
Richardson (H.), The After-effects of War on Population, 

158
Richardson (Prof. O. W.), The Emission of Electricity 

from Hot Bodies, 146; and Dr. C. B. Bazzoni, Ob
servations on the Excitation of Helium Spectra, 5

Richet (C.), The Alternating Use of Antiseptics, 303 ; and 
H. Cardot, Influence of Small Rises of 'Temperature on 
the Course of Fermentation, 423

Richter (A. A.), and E. M. Kollegorsky, Experiments on 
the Mechanism of Photosynthesis, 39

Rickard (T. A.), The Flotation Process, 246
Riddle (Dr. O.), Sex Control and Known Correlations in 

Pigeons, 480
Ridgeway (Prof.), The Origin of the Actor, 198
Rignano (Prof. E.), A Plea for a Scientific Quadruple 

Entente, 408 ; “ Intentional ” Reasoning, 175
Rindl (M.), Daphnin in the Arthrosolen, 404
Rintoul, Preparation of Chemicals for Laboratory Use, 

280
Ripper (Prof. W.), An Appreciation of Work, 385; Howard 

Lectures of the Royal Society of Arts, 482
Ritchie (Dr. W.), Some Forest Insects in Aberdeenshire, 

376; The Nematus erichsonii in Aberdeenshire, 376
Rivers (Dr. W. H. R.), The Cultivation of Taro, 199; to 

deliver the FitzPatrick Lectures, 174
Roberts (Countess), Field-gTasses for Army Use, 310
Roberts (Mrs. I.), The Nebula H n. 78 Leonis, 77
Roberts (Sergt. F. M.), Luminous Centipedes, 269
Robertson (Dr. D.), The Field of Scientific Knowledge, 316
Robertson (J. W.), A Shilling Arithmetic, 347
Robertson (Prof. T. B.), Isolating from an Extract of the

Pituitary Gland, 435
Robinson (W.), awarded the George Robert White Medal of 

the Massachusetts Horticultural Society, 355
Rockefeller (Mr.), Gift for a Medical Department in the 

University of Chicago, 321
Rogers (A. W.), Dinosaurs in Bushmanland, 481
Rolfs (P. H.), Subtropical Vegetable-Gardening, 189
Roosevelt (T.), Productive Scientific Scholarship, 462
Roscoe (Sir Henry), 225
Rosenberg (F.), Preliminary Geometry, 347
Ross (Sir R.), Reform of Public-School Education from the 

Point of View of Parents, 220; and Miss H. P. 
Hudson, An Application of the Theory of Probabilities 
to the Study of a priori Pathometry, 483

Roth (Dr. W. E.), Animism and Folklore of the Guiana 
Indians, 356

Rotigliano (Prof. S.), Costruzioni di Strade e Gallerie, 365
Roue (Dr. W. B.), Bequest for a Scholarship at the Bristol 

General Hospital, 63
Rouiller (C. A.), Synthesis of the Base C^HjONj, 83
Roule (L.), Migration for Spawning in Salmo fario lacustris, 

243
Routledge (S.), Easter Island, 462; and Mrs. S., Results 

of the Expedition to Easter Island, 199
Rowley (F. R.), Objects Preserved in Arsenious Acid 

Glycerine Jelly, 134
de Roy (F.), Maxima of Mira Ceti, 1915, 21
Royce (Prof. J.) [death], 153
Ruben (Mrs. A.), Gift to the University of Stockholm, 422
Russell (Dr. A.), A Treatise on the Theory of Alternating 

Currents, vol. ii. Second edition, 265; to deliver the 
Kelvin Lecture to the Institution of Electrical En
gineers, 152 ; Lord Kelvin’s Life and Work, 214

Russell (Dr. E. J.), Agriculture and the Wheat Supply, 269; 
Presidential Address to the Agriculture Section of 
the British Association, 259; Dr. N. H. J. Miller, 392; 
The Rothamsted Experiment Station, 214

Russell (E. S.), Form and Function : a Contribution to the 
History of Animal Morphology, 306

Russell (J.), Induction Changes in Demagnetised Iron and 
Nickel, 463

Ruston (A. G.), Rural Arithmetic, 88
Rutherford (Sir E.), X-ray Spectra of the Elements, 120
Ryan (H.), and P. Ryan, The Condensation of Aldehydes 

with Ketones, iii., 323; and W. M. Q’Riordan, The 
Tinctorial Constituents of some Lichens used as Dyes 
in Ireland, 323



Sadler (Dr. M. E.), Address to the Annual Congress of the 
Textile Institute, 143 ; The Work of Leeds University, 
124

Saeki (Prof. P. Y.), The Nestorian Monument in China, 
26

Saint-Smith (E. C.), The Stanthorpe District of S. Queens
land, 399

Sala and Verga (Profs.), Peripheral Nerve-les'ons, 275
Saleeby (Dr. C. W.), The Saving of the Future, 261
Salmon and Eyre, Farmers and Sc.ence, 237
Salter (C.), Measurement of Rainfall Duration, 343
Samman (Capt. H.), Gift for the Study of Russian, 

302
Samojloff (J. V.), Palaeophysiology, 423
Sampson (Prof. R. A.), elected an Honorary Member of 

the Optical Society, 213
Sanders (Miss G. J.), appointed Principal of the Swanley 

Horticultural College, 162
Sargent (F.), The Great Red Spot on Jupiter, 257
Satterly (Dr. J.), The Aurora Borealis Display of August 

26-27, 57
Saundby (Prof. R.), appointed Harveian Orator for 1917, 

45i
Saunders (Miss E. R.), and Prof. Bateson, Breeding Experi

ments, 238
Saunders (J. T.), The Growth of Daphne pulex, 242
Sauvage (Dr. H. E.) [obituary], 414
Schaller (W. T.), Mineralogic Notes, 416
Schiff (J. H.), Gift to New York University, 482
Schmidt (Dr. J.), Early Larval Stages -of the Fresh-water 

Eel, etc., 394
Schofield (S. J.), The Cranbrook Map-area, 398
Schreinemakers (Prof.), awarded the Bakhuis Roozeboom 

Medal, 174
Schwers (Dr. F.), Water Vapour in the Atmosphere and 

the Propagation of Electromagnetic Waves, 483
Scott (Dr. A.), The Arran Pitchstones, 138
Scott (G. Shaw), The Journal of the Institute of Metals, 

vol. xv., 69
Scripture (Dr. E. W.), Registration of Speech Sounds, 275
Seares (F. H.), A Simple Method for Determining the

Colours of the Stars, 163 ; The Colour of Nebulae, 243
Seip (A. N.), Bequest to Lafayette College, 23
Seligman (Prof.), A Primitive Form of Reaping Knife 

used in Kordofan, 53
Selous (Capt. F. C.) [obituary article], 374; The Work of, 

496
Semple (Miss E. C.), The Pirate Coasts of the Medi- 

terranean, 55
Seward (Prof. A. C.),’Prof. H. H. W. Pearson, F.R.S., 211 
Shackleton (Sir E.), elected a Corresponding Member of 

the Sociedad Argentina de Ciencias Naturales, 152; 
Rescue of Antarctic Expedition, 18

Shand (Prof. S. J.), The Making of a University, 262
Shannon (H. J.), Insect Migrations as Related to Those of 

Birds, 135
Shapley (Dr. H.), Investigations of Star Clusters, 438;

Studies of Magnitudes in Star Clusters, iii., 163 ; 
The Colours of Stars in Globular Clusters, 257; The 
Spectra of Cepheid Variables, 498

Shapley (M. B.), The Period of U Cephei, 56
Sharples, Collar-rot of Rubber Trees, 500
Shaw (K.), The Variable Nebula in Corona Australis, 56
Shaw (Sir Napier), Prof. Cleveland Abbe, 332; Meteor

ology and Wheat Shortage, ■ 369 ; Optical Deterioration 
of the Atmosphere in July and August, 1916, 90; Prof. 
Henrik Mohn, 211; The Deterioration of the Atmo
sphere in the Swiss Alps, 328; The Weather Map: an 
Introduction to Modern Meteorology, 286

Shaw (Dr. P. E.), The Temperature Coefficient of Gravity, 
349

Shearer (C.), and H. W. Crowe, The R6le of the Phagocyte 
in Cerebro7spinal Meningitis, 242

Shearer (Sergeant), New Means of Delineating Internal 
Organs, 94

Sheehy (E. J.), Abnormality in Arterial Arches in a Rabbit, 
344

Shelley (Prof.), Address to the Teachers’ Guild, 379
Shepherd (R. J.), awarded the Elgar Scholarship of the 

Institution of Naval Architects, 23

Sheppard (E. J.), Migration of Nuclear Material into an 
Adjacent Cell, 383

Sheppard (T.), Medals in Connection with the Abolition 
of Slavery, 19

Sherman (Dr.), Dr. Carrel’s Method of Sterilising Wounds, 
193

Sherry (R. H.), Grain-growth in Deformed and Annealed 
Low-Carbon Steel, 383

Sherwood (G. H.), Lopholatilus chamaeleonticeps, 335
Shuttleworth (Dr. G. E.), and Dr. W. A. Potts, Mentally 

Deficient Children : their Treatment and Training. 
Fourth edition, 227

Sieff (M.), Manual of Russian Commercial Correspondence, 
9°

Silsbee (F. B.), Effect of Increase of the Testing Current 
on the Critical Temperature, 256

Silvestri (Dr. F.), and T. B. Fletcher, The Parasites of 
Dacus oleae, 497

Sim (T. R.), awarded 50Z. and the South Africa Medal by 
the South African Association, 42

Simanton (F. L.), The “Terrapin” Scale, 114
Simons (L.), Ionisation of Gases and the Absorption of 

Rontgen Rays, 403
Simpson (E. S.), Tapiolite in the Pilbara Goldfield, Western 

Australia, 423
Simpson (Lieut. J. C.) [death], 313
Sinnott (Prof. E. W.), Comparative Rapidity of Evolution 

in Various Plant Types, 76
Sivewright (Sir J.) [death], 37; Bequests to Milne’s Institu

tion, Fochabers, and Aberdeen University, 63
Skinner (H. D.), Maori Weapons, 275
Slipher (Dr. V. M.), Spectrum of the Nebula about Rho 

Ophiuchi, 236
Sloane (T. G.), New Species of Australian Carabidae 

(Coleoptera), 283
Small (J.), The Floral Anatomy of some Composite, 303 ;

Wind-dispersal Apparatus, 303
Smith (A. L.), Educational Reform, 359
Smith (C.) [death], 213; [obituary], 233
Smith (Prof. Clayton), Comparative Resistance of Prunus 

to Crown Gall, 477
Smith (E. F.), Crown Gall and Cancer, 83
Smith (Capt. E. J.) [obituary], 132
Smith (Prof. G. Elliot), Arboreal Habits and the Evolution 

of Man, 426; Recently Discovered Fossil Human 
Skulls, 258; Ships as Evidence of the Migrations of 
Early Culture, 394; The Common Objections to the 
Reality of the Migrations of Early Culture, 342 ; The 
Phoenicians and Megalithic Culture, 134

Smith (Dr. S.), Aulina rotiformis, etc., 242
Smith (Dr. W. H.), Recommendation for a Gift to the 

University of Pennsylvania Hospital for the Treatment 
of Cancerous and other Ailments, 82

Smith (Capt. W. R.), and Mrs. Smith, Gift to the National 
Museum of Wales, 172

Smithells (Prof. A.), Technical Bias in Schools, 400
Smythe (Dr. J. A.), Modified Chlorination Process, 280
Snyder (Prof. V.), A Mathematical Course of an Italian 

Technical School, 396
Soddy (Prof. F.), French Translation of “The Chemistry of 

the Radio-elements,” 115; Science in Education, 90; 
The Atomic Weight of “ Thorium ” Lead, 469; The 
Future of Science and What Bars the Way, 371

Somerville (Prof.), Increased Agricultural Product on, 400;
Past and Future of British Forestry, 302

Soparkar (Dr.), Cultivating the Tubercle Bacillus from 
Sputum, 75

Southwell (T.), appointed Director of Fisheries, Bengal, 
Bihar, and Orissa, 37; Report of the Department of 
Fisheries, Bengal, Bihar, and Orissa, 496

Sparrow (C. M.), Spectroscopic Revolving Power, 216
Splendore (Prof.), A Plague of Voles in Italy and its

Control, 338
Spooner (Dr. D. B.), Origin of Indian Temples, 113
Squier (Lt.-Col. G. O.), Scientific Research for National 

Defence, 439
St. John (Dr.), Anomalous Dispersion in the Sun, 136; 

The Suggested Mutual Repulsion of Fraunhofer Lines, 
83 ; and Miss Ware, Measurement of Close Solar Lines, 
4°
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Stanton (Dr. T. E.), The Principle of Similitude in En
gineering Design, 158

Stead (Dr. J. E.), Oxidation of Nickel Steel, etc., 280
Stebbing (E. P.), British Forestry: Its Present Position 

and Outlook after the War, 105
de Stefani (Dr. C.), Exploration of the Tecchia d’Equi, 453
Stefansson Canadian Arctic Expedition, Work of the, 297
Stein (Sir Aurel), Third Journey in Central Asia, no
Stein (M. F.), Water-Purification Plants and their Opera

tion, 105
Steinmetz (Dr. C. P.), Scientific Research in Relation to 

Industries, 420
Stevenson (E.), Need of Organisation in the Rubber Trade, 

299
Stevenson (M. C.), The Ethnobotany of the Zuni Indians, 

401
Stewart (Capt. F. H.), The Life-history of Ascaris lum- 

bricoides, 479
Stiles (Dr. C. W.), Notice of Possible Suspension of the 

Rules of Nomenclature in the Cases of Holothuria, 
1758, vs. Physalia, 1801, and Bohadschia, 1833, vs. 
Holothuria, 1791, 49

Still (C. J.), Resignation from the Belfast Municipal Tech
nical Institute, 482

Stirling (J.) [obituary], 435
Stirling-Maxwell (Sir J. S.), Afforestation after the War, 238
Stockdale (F. A.), appointed Director of Agriculture, 

Ceylon, 375 ...
Stoney (G.), Presidential Address to the Engineering Section 

of the British Association, 159
Stopes (Dr. Marie C.), Recent Researches on Mesozoic 

“ Cycads,” 383 ; Prof. Seward, and Prof. Weiss, The 
Botanical Aspects of Coal, 237

Stott (H. G.) [obituary], 452
Stromgren (Prof.), Encke’s Comet, 77
Strong (Very Rev. T. B.), Address to the University of 

Oxford, 123
Strutt (Hon. E. G.), appointed an Agricultural Adviser to 

the Board of Agriculture, 495
Strutt (Hon. R. J.), Spectroscopic Observations on the 

Active Modification of Nitrogen, 482
Stuart-Menteath (P. W.), Tertiary Igneous Rocks of the 

Pyrenees, 448
Surface (F. M.), Inheritance of certain Glume Characters 

in the Cross Avena fatua x A. saliva, var. Kherson, 
83Sutherland (Dr. G. A.), to deliver the Lumleian Lectures, 
503

Swinburne (J.), Science and Industry, 202
Swinton (A. A. C.), and E. Beale, The Bursting of Bubbles, 

469
Symonds (Col. C. J.), to deliver the Bradshaw Lecture, 233

Tait (Dr. J.), Experiment's and Observations on Crustacea, 
parts i., ii., iii., 323

Talbot (J. S.), Science in School Education, 217
Talbot (Mrs. P. Amaury) [death], 476
Tammes (Dr. T.), The Mutual Effect of Genotypic Factors, 

119
Taylor (Rev. C. S.), Scarcity of Wasps, 248
Taylor (F. H.), Australian Culicidee (Diptera), No. iii., 

283 ; Australian Tabanidae, part ii., 363
Taylor (Dr. Griffith), Glacial Nomenclature and Scott’s 

Antarctic Expedition, 149; Investigations of the 
Meteorology of the Upper Air at Melbourne, 20

Tebbutt (J.) [death], 434; [obituary], 451
Telfer (E. V.), awarded the Scholarship of the North-East

Coast Institution of Engineers and Shipbuilders, 182
Tempany (Dr. H. A.), appointed Director of Agriculture, 

Mauritius, 373
Temple (Rev. W.), Presidential Address to the Educational 

Science Section of the British Association, 238
Theiler (Sir A.), and W. Robertson, The Life-history of

Trichostrongylus douglasi, 439
Thoday (D.), Botany: a Text-book for Senior Students, 

485
Thomas (Prof. B. A.), and Dr. R. H. Ivy, Applied 

Immunology, 88
Thomas (Dr. E. N.), Botany at the British Association, 237

Thomas (N. W.), Anthropological Report on Sierra Leone, 
3 parts, 1 ; Specimens of Languages from Sierra Leone, i

Thomas (Miss R. Haig), Colour and Pattern Transference 
in Pheasant-Crosses, 480

Thompson (A. Beeby), Oil-Field Development and Petro
leum Mining, 425

Thompson (Prof. D’Arcy W.), Stability in Flight, 409, 
490; The School of Pythagoras, 165

Thompson (the late Prof. S. P.), Exhibition and Sale of 
Water-colours by, 233 ; The Scientific Library of the 
late, 313

Thomson (Prof. E.), awarded the Hughes Medal of the 
Royal Society, 212, 279

Thomson (Sir J. J.), The Scientific Work of the Medallists 
of the Royal Society, 277; and others, Research Work, 
272

Thomson (Dr. J. S.), The Gorganacea of the Cape of Good 
Hope, 283

Thonner (F.), The Flowering Plants of Africa, 26
Thorburn (A.), British Birds, vols. ii. and iii., 30
Thornton (Prof. W. M.), Influence of Pressure on the Elec

trical Ignition of Methane, 158; Stepped Ignition in 
Gases, 280

Thorpe (Sir E.), Sources of Nitrogen Compounds in the 
United States, 431 ; The Life-work of Dr. E. K. 
Muspratt, 325; The Right Hon. Sir Henry Enfield 
Roscoe, 225

Tilden (Sir W. A.), to lecture on Chemistry and its Relation 
to National Affairs, 282

Tillyard (R. J.), Australian Neuroptera, 24, 224; Elasticity 
and Entomology, 128; Emergence of Dragonfly Larvae 
from the Egg, 243 ; The Radial and Zygopterid Sectors 
in the Wings of Odonata, 464

Titchener (Prof. E. B.), The Tests for Determining Colour 
Vision, etc., of the Torres Straits Expedition, 214

du Toit (P. ].), Relation of Production to Consumption, 42
Torp (Prof. A.) [death], 174
Totani (G.), Feeding Experiments with Rats, 300
Trelease (W.), The Oaks of America, 403
Tribe (M.), The Development of the Pancreas, 322
Trouton (Dr. F. T.), The Title of Emeritus Professor of 

Physics Conferred upon, 321
Troxell (E. L.), Birds’ Eggs of Oligocene Age in Nebraska, 

481 ; Pliohippus Itdlianus, 395
Tsurumi (Dr.), Heterologous Tumour Immunity, 39
Tuckey (C. O.), and W. A. Nayler, Statics : a First Course, 

347
Turner (Dr. A. J.), Australian Microlepidoptera, 224; The 

Lepidopterous Fauna of Ebor Scrub, N.S.W., 24
Turner (Prof. H. H.), Address to the Association of Public- 

School Science Masters, 400; Discontinuities in Meteor
ological Phenomena, 343 ; Measurement of Time, 120

Turner (R. E.), Wasps of the Genus Pison, 222
Turner (Dr. W. E. S.), appointed Lecturer in Glass 

Technology at Sheffield University, 261
Turrettini (Col. T.) [obituary], 174
Tutton (Dr. A. E. H.), Monoclinic Double Selenates of 

the Nickel Group, 282 ; X-ray Analysis, etc., 282
Tylor (Sir E. B.) [obituary article], 373
Tyndall (A. M.), and G. W. White, on the “ Wolf-note ” 

of the Violin and 'Cello, 29
Tyrrell (J. B.), Arrival and Departure of Ships at and 

from Moose Factory, 155

Umney (C.) [obituary], 254
Underwood (Prof. A. S.) [obituary], 295

Vattel (E.), Le Droit des Gens, 455
Vaughan (Mrs. Gwynne), Gift to the Botanical Depart

ment of Glasgow University, 142
.Vegard (L.), and O. Krogness, Observations of the Aurora

Borealis at the Haldde Observatorv, 223
Veglia (Dr. F.), Anatomy and Life-history of Haemonchus 

contortus, 439
Vernon (Dr. H. M.), Output of Munition Workers in Rela

tion to Hours of Work, 315
Voegtlin (Prof. C.), The Chemical Nature of Vitamines,. 



de Vogiid (Vicomte M.) [obituary], 254
Volterra (Prof. V.), elected an Honorary Member of the 

Royal Institution, 273
Voorhees (the late Prof. E. B.), revised by Prof. J. H.

Voorhees, Fertilizers, 446

Wada (Prof. Y.), The Bai or “ Sand-Mist,” 256
Wakefield (Sir C.), Scholarships in Connection with the 

Lord Kitchener Memorial Fund, 82
Walcott (Dr. C. D.), Cambrian Trilobites, 454, 481 ; and

Mrs., Field Work on the Continental Divide, 194
Waldeyer (Prof. W. von), Raised to Hereditary Nobility, 

112
Walker (A. O.), Scarcity of Wasps, 148
Walker (R. E.), The Granite of the Schapenberg, 84
Walkom (A. B.), Flora of the Ipswich and Walloon Series, 

481
Wall (Prof. A.), A Plea for a System of Internal Examina

tion in the New Zealand University, 362
Waller (Prof. A. D.), Apparatus for the Administration of 

Known Percentages of Chloroform, 177; Food Stan
dards and Man Power, 179

Wallis (B. C.), Macmillan’s Graphic Geographies. The 
British Isles, 488

Walmsley (Dr. R. M.), Depletion of the Universities and 
Technical Colleges of Engineering and Chemical 
Students, 53

Wardlaw (Dr. H. S. H.), Change of Composition of 
Alveolar Air, 463

Wardle (H. N.), Pre-Columbian Use of the Money-cowrie 
in America, 308

Warren (Sir H.), Shakespeare’s England, 491
Washington (H. S.), Apparent Correspondence between the 

Chemistry of Igneous Magmas and of Organic Meta
bolism, 403

Waterhouse (C. O.) [death], 451 ; [obituary], 476
• Waters (A. W.), The Littoral Marine Fauna of the Cape

Verde Islands, 283
Waterston (Rev. J.), Fleas as a Menace to Man and 

Domestic Animals, 75
Watkins-Pitchford (Dr. W.), and Dr. J. Moir, Nature of 

Mineral Matter in the Lung Tissue in Miner’s Phthisis, 
416

Watkinson (Prof. W. H.), Tests with Diesel Engines, 158
Watson (D. M. S.), and H. Day, Some Palaeozoic Fishes, 

135
Watson (Prof. G. N.), The Theory of Asymptotic Series, 

120
Watson (J.), British and Foreign Marbles and other Orna

mental Stones, 327
Watt (H. J.), The Typical Form of the Cochlea and its

Variations, 322
Waugh (F. W.), Iroquois Foods and Food Preparation, 402
Waynforth (Prof. H. M.) [death], 193; [obituary], 214
Weaver (Dr. J. H.), Pappus of Alexandria, 396
Webster (A. D.), Tree Wounds and Diseases, 427
Weinberg (M.), and P. Seguin, The Etiology of Gaseous 

Gangrene, 223
Weiss (Prof. F. E.), Manufacture of Manure from Peat, 

283; Dr. A. D. Imms, and W. Robinson, Plants in 
Health and Disease, 330

Welch (C.), Administration of the Bequest of, 461
Weld (Prof. L. D. H.), The Marketing of Farm Products, 

245
Weld (Prof. Le Roy D.), Theory of Errors and Least 

Squares, 385
Wells (R. C.), Extraction of Potash from Wyomingite, 276
Wells (S. H.), Order of the Nile Conferred upon, 375
Wentworth (Prof. E. N.), Sex-limited Colour in Ayrshire 

Cattle, 480
Wertheimer (Dr.), A Modified “ Sandwich ” System of 

Training, 182
West (G.), The Practical Principles of Plain Photo-micro

graphy, 47
Westerdijk (Dr. J.), appointed Extraordinary Professor of

Phytopathology in the University of Utrecht, 422
Westropp (T. J.), The Progress of Irish Archaeology, 113
Weyland (E. J.), Teeth of a Horse found at Wellawatta, avr
Wherry (T.), Soil Conditions favoured by Camptosorus 

rhizophyllus, 415

Whitaker (Prof. M. H.), Resignation of the Editorship of 
the Journal of Industrial and Engineering Chemistry, 
174

White (Dr. J. D.), Steering by the Stars for Night-flying, 
etc., 67
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• Physiology Section, Prof. A. R. Cushny, 200; Physi
ology at the, 178; Zoology at the, 157: Presidential 
Address to the Zoology Section, Prof. E. W. MacBride, 
120; Formation of a Committee to Consider the Needs 
of Geodetic Research, 120; Mathematics and Physics 
at the, 120; 19x7, The Hon. Sir C. Parsons nominated 
as President, 18

British : Birds, A. Thorburn, vols. ii. and iii., 30; Columbia 
and Alberta, Geology of Field Map-area, J. A. Allan, 
398; Dyestuff Manufacture, Position and Promise of, 
190; Empire, Mineral Resources of the, Prof. C. G. 
Cullis, 361 ; Some Conditions of the Stability of the, 
Dr. Dugald Clerk, 255; Facial Form Changing? Is 
the, Prof. Keith, 198; Forestry, 105; Gas Industries, 
Society of, Sir R. Hadfield elected President' of the, 
495 ; Honduras, A Chipped Flint Implement found in, 
St. G. Gray, 154; Industries, Federation of, Formation 
of a, 74; Federation of, Recommendations of the, 375: 
Industry and the War, 236; Museum, Annual Report of 
the, 114; A Portion of a Hippurite Presented to the, 
by J. A. Plommer, 112 ; (Natural History), Catalogue 
of the Ungulate Mammals in the, vol. v., R. Lydekker, 
107; Economic Pamphlets, 40; Oil-shale Resources, 

The Development of, 494; Phytopathology, Rams- 
bottom, 237; Prisoners of War Book Scheme, The, 82, 
241, 362 ; Rainfall, 1915, Dr. H. R. Mill and C. 
Salter, 168; Red Cross Society, Sir R. Hudson on Gifts 
to the, 1x3 ; Science Guild, Journal of the, November, 
342 ; Trade Bank, Suggested Establishment of a, 74



Brito-Arctic Province, The Basalts of the, A. Holmes and 
Dr. H. F. Harwood, 222

Bubbles, The Bursting of, A. A. C. Swinton and E. Beale, 
469

Budgets, Family, and Dietaries of Labouring-class Families 
in Glasgow, Miss M. Ferguson, 463

Buenos Aires, The Sociedad Argentina de Ciencias 
Naturales, Forthcoming Congress of, 52

Buller-Mokihinui Sub-division, The, New Zealand, O. G.
Morgan and J. A. Bartrum, 399

Biirgi’s Logarithmic Tables, Dr. A. Bohren, 98
Burma, Eocene Mammals in, G. E. Pilgrim and G. de P.

Cotter, 481
Bushmanland, Dinosaurs in, A. W. Rogers, 481
B Stars, Distances and Distribution of the, Prof. Charlier, 

116
iB Ursae Majoris, Radial Velocity of, 196

Cagliari, Neolithic Implements found near, R. Barioia, 453 
Calculus, Problems in the, with Formulas and Suggestions, 

Dr. D. B. Leib, 88
Calcutta Public Health Officer’s Proposals for the Future, 

234
Cambrian Trilobites, Dr. C. D. Walcott, 434, 481
Cambridge University: Dr. R. T. Glazebrook appointed 

Reader on the Sir R. Rede Foundation ; W. G. Palmer 
elected to a Fellowship at St. John’s College; Capt. E. 
Hindle elected to the Charles Kingsley Lectureship, 
202 ; New Research Degrees, 481 ; Approval of Proposal 
to Found an Institute of Agricultural Mechanism, 481 ; 
Sanction of the Admission of Women to the M.B. 
Examinations ; Report of the Appointments Board, 240 ; 
The George Henry Lewes Studentship, 161 ; and Col
leges of, The Students’ Handbook to, Fifteenth edition, 
148

Camera, The, as Historian, H. D. Gower, L. S. Jast, and 
W. W. Topley, 445

Camptosorus rhizophyllus, Soil Conditions favoured by the, 
T. Wherry, 415

Canada : and Australasia, Geological Work in, 398 ; Monthly 
Record of Meteorological Observations, March, 55

Canadian : Fisheries, Report on, 297; Government, The, 
Appointment of an Honorary Advisory Council on 
Scientific and Industrial Research, 354; Observatory, 
The New, at Victoria, B.C., Prof. C. A. Chant, 472

Canaigre, Acclimatisation in France of the, A. Piddallu, 264 
Cancer : Problem, Present Position of the, Prof. L. Loeb, 96 ;

Crown Gall and, E. F. Smith, 83 • Research Fund, 
Imperial, Annual Report of the, 30

Cannonades, Distant, The Sound of, F. Houssay, 183 
Caoutchouc Sheet, Variations of Thickness of a, under the

Influence of an Electrostatic Field, L. Bouchet, 223
Cape Observatory, Report of the, 499
Capillary Watering, Effects of Continual, L. Daniel, 243 
Carbon Tube Fuinace, A, E. and E. A. Griffiths, 383 
Carbonates, Rhombohedral, Indices of Refraction of the, P.

Gaubert, 443
Cardiff: A Singular Phenomenon at, 153; Naturalists’ 

Society, Forthcoming Jubilee of the, 153
Carso, The Waters of the, Dr. L. De Marchi, 436
Cartwright Prize of the Royal College of Surgeons of 

England, The, 213
Cass, Sir John, Technical Institute, Syllabus of Classes of 

the, 43
Cement, A Pyritic, C. Carus-Wilson, 436
Central American and West Indian Archaeology, T. A. 

Joyce, 70
Cepheid Variables : The, Dr. Ludendorff, 397; The Spectra 

of, Dr. Shapley, 498
Ceramic Engineering Building, University of Illinois, Dedi

cation of the, 402
Cereals, The World’s Supply of, 377
Cestodes, Two New Species of, Dr. F. E. Beddard, 242
Ceylon, Director of Agriculture, Appointment of F. A.

Stockdale, 375
Chadwick Public Lectures, Sixth War Course of, 174 
Characeae from the Lower Headon Beds, C. Reid and J.

Groves, 283
Chaulmoogra Oil, “ False,” H. C. Brill, 378

Chemical : Enterprises, Impending Developments in, 
11 Krypton,” 489; Industry and Research, The Need of 
Organisation of, Prof. J. A. Wilkinson, 41 ; Society, 
Forthcoming Lectures by Col. C. T. Heycock, Dr. 
H. T. Brown, and A. C. Chapman, 134; Forthcoming 
Lectures to the, 495; Proposed New Officers of the, 
495; Water Purification, D. B. Byles, 105 ; World, 
Need of Well-educated Young Men in the, Dr. M. O. 
Forster, 143

Chemicals for Laboratory Use, Preparation of, Rintoul, 
280

Chemistry: A Class-book of, G. C. Donington, part iv., 
Metals, 67; and its Relation to National Affairs, Sir 
W. A. Tilden, 282; at the British Association, 280; 
Colloid-, A Handbook of, Dr. W. Ostwald. Translated 
by Prof. M. H. Fischer, 47; Experimental, A Senior, 
Drs. A. E. Dunstan and F. B. Thole, 67; General, 67; 
Institute of, Proposed New Regulations of the, 342; 
of Foul Mud Deposits, Prof. E. A. Letts, 344; of 
Igneous Magmas and of Organic Metabolism, 
Apparent Correspondence between the, H. S. Wash
ington, 403 ; of the Radio-elements, Prof. F. Soddy, 
French Translation of, 115; Organic, for Agricultural 
Students, 366; Physical, A System of, Prof. W. C. McC. 
Lewis, Prof. F. G. Donnan, 25 ; Physical, for Schools, 
Dr. H. H. Fenton, 67; Physiological, 167; Synthetic, 
and the Renascence of British Chemical Industry, Prof. 
G. T. Morgan, 316

Cheshire Technological Scholarships, Winners of, and 
McGill University, 43

Chicago, University of, Gift for a Medical Department, by 
Mr. Rockefeller, 321

Child Hygiene, An Irish Syllabus of Instruction in, 241 
Chimie Physique et d’Electrochimie, Cours de Manipula

tions de, M. Centnerszwer, 407
China, Geological Work in, Dr. T. G. Halle and others, 

173
Chlorination Process, Modified, Dr. J. A. Smythe, 280 
Chlorine, Free, A Reagent for, in Drinking Water, G. A.

Le Roy, 44
Chloroform, Apparatus for the Administration of, Prof. 

Waller, 178
Cholera Vaccines, Relative Values of Various Kinds of, 

Capt. Fox, 415
Christianity in partibus, 26
Chrysopa californica. Life-history of, V L. Wildermuth, 75 
Cinchona Plantations in Bengal, The Government, 79 
Circle of Scientific, Technical, and Trade Journalists, Visit 

of the, to Liverpool and Manchester, 302
Citric Solubility and the Fertilising Value of Basic Slag, 96 
City and Guilds (Engineering) College, Work of the

Chemical Department of the, 195
City and Guilds of London Institute, Department of Tech

nology of, Report of the, 362
Civil Engineering: Constructional Work, 365; Works on, 

486
Civil Engineers, Institution of, Awards of the, 153
Civil Service : Home, Committee on Examinations for the, 

Dr. W. H. Hadow appointed a Member of the, 382 ; 
Science and the, 251

Claybury County Asylum, Presentation by the Staff to 
Dr. R. Armstrong-Jones, 63

Cleator and Cleator Moor: Past and Present, Rev. Cresar 
Caine, 205

Cleistogamic Flowers, A. Manganaro, 478
Climate and Crop Production, T. Wibberley, 301
Clock of Precision, A, C. O. Bartrum, 483
Clover Sickness, A. Amos, 263
Coal : and Fuel Economy, 341 ; and its Economic Utilisation, 

Prof. J. S. S. Brame, 500; Botanical Aspects of, Dr. 
Marie Stopes; Prof. A. C. Seward; Prof. Weiss, 237; 
Measures Amphibia of North America, The, Dr. R. L. 
Moodie, 356; Mines, G. Calthrop appointed Controller 
of, 493 ; Powdered, and the Heating of Furnaces, 133; 
Tar Colour Industry, British, in Peace and in War, 

' C. M. Whittaker, 280; Tar Colour Industry, The 
British, and its Difficulties in Time of War, C. M. 
Whittaker, 357; Tar Industry, The Future of the, Prof. 
A. G. Perkin, 143 ; The Oxidation of, G. Charpy and 
M. Godchot, 363



Cobalt, Pure, etc., The Magnetic Properties of, Dr. H. T.
Kalmus and K. B. Blake, 176

Cobaltammines, The, W. D. Harkins, R. E. Hall, and 
W. A. Roberts, 243

Cochlea and its Variations, The Typical Form of the, 
H. J. Watt, 322

Coimbatore Cane-breeding Station, Work of the, Dr. C. A. 
Barber, 135

Coke Industry of New South Wales, The, L. F. Harper 
and J. C. H. Minguye, 276

Collins-Garner Congo Expedition, The, 314
Collision at Sea, The Protection of, 8
Colloid-Chemistry, 47
Color and its Applications, M. Luckiesh, 366
Colorado : North Park, Lenticular Masses of Coal in, 

A. L. Beekly, 117; Rocky Mountains in, and New 
Mexico, Relation of the Cretaceous Formations to the, 
W. T. Lee, 117; South-Western, Glacial Boulder Clay 
of Eocene Age in, W. W. Attwood, 117

Colour : 366; Vision and Tactile Discrimination Tests of the 
Torres Straits Expedition, The, Prof. E. B. Titchener, 
214

Comet: A New, Rev. J. Metcalf, 277; 1916b (Wolf), 
Ephemeris of, R. T. Crawford, 257

Commercial Intelligence Department of the Board of Trade 
and the Imperial Institute, The Work and Co-operation 
of the, 213

Composite, Floral Anatomy of Some, J. Small, 303
Concilium Bibliographicum of Zurich, The, H. H. Field, 209
Concrete Ship, A, 53
Continental Divide, Field Work on the, Dr. C. D. and Mrs.

Walcott, 194
Continuous-current Engineering, An Introductory Course of, 

Dr. A. Hay, Second edition, 108
Cookeville Meteorite, The, G. P. Merrill, 358
Coolidge Tube, Determination of the Practical Constants of 

the, M. Boll and L. Mallet, 144
Cooper, Astley, Prize, at Guy’s Hospital, 202
Copper : Lodes of the Canbelego District, E. C. Andrews, 

399 ; Mountain and Kasaan Peninsula, C. W. Wright, 
118

Coral Reefs, Extinguished and Resurgent; The Origin of 
certain Fiji Atolls, W. M. Davis, 83

Corn, Live Stock, etc., Prices and Supplies of, Sir R. H. 
Rew, 376

CORRESPONDENCE.'

Alpine Strain in the Bengali People, R. Chanda, 491 
Amoebae, Cultural, from the Intestine of Man, Dr. H. B.

Fantham ; The Reviewer, 390
Artillery and Rainfall, “ Moriturus,” 229
Atmosphere, Optical Deterioration of the: in July and 

August, 1916, Sir N. Shaw, 90; and Volcanic Eruptions, 
Prof. A. Riccd, 190; in the Swiss Alps, Sir N. Shaw; 
Dr. Maurer, 328

Aurora, The, Magnetic Storm, and Sun-spot of January 4, 
Rev. A. L. Cortie, 446

“Blizzard”: Early Use of the Word, Dr. O. Klotz, 129;
Origin of the Word, H. Harries, 169

Bubbles, The Bursting of, A. A. C. Swinton and E. Beale, 
469

Chemical Enterprises, Impending Developments in, “ Kryp
ton,” 489

Concilium Bibliographicum of Zurich, The, H. H. Field, 
209

Decimal System, The, and Summer Time in France, C. F., 
429

Elasticity and Entomology, R. J. Tillyard, 128
Explosion Effect, An, C. W. Piper, 409
Farmers and Wheat, Sir H. Maxwell, 228
Field-Glasses for Army Use, Countess Roberts, 310
Finger-Print Patterns, The Permanence of :.H. Faulds, 388;

Sir W. J. Herschel, 389
Flight, Stability in, Prof. D’Arcy W. Thompson, 409, 490;

Sir H. Maxwell, 490
Fossil Tsetse-Fly, The Third, Prof. T. D. A. Cockerell, 70
Frost: Thistle, A, a Beautiful Effect of Freezing, R. T.

Gunther, 370; Thistles,” J. H. Coste, 470
Geikie, Prof. James, The late, Dr. M. I. Newbigin, 5

Germans, The, and Scientific Discovery, Prof. D. Fraser 
Harris, 168

Glacial Nomenclature and Scott’s Antarctic Expedition, Dr.
G. Taylor, 149; The Reviewer, 150

Gravity, The Temperature Coefficient of, Drs. F. A. Linde
mann and C. V. Burton, 349 ; Dr. P. E. Shaw, 350

Greek as a Specialised Study, Prof. R. S. Cofiway, 228
Growths in Colloidal Silica Solutions, The Nature of, 

Hon. H. Onslow, 489
Helium Spectra, Excitation of, Observations on the, 

Prof. O. W. Richardson and Dr. C. B. Bazzoni, 5
Hours, The Designation of, C. H. Collings, 70
Hydrogen, The Spectrum of, R. T. Beatty, 169
Ice-Crystals, Columnar : A. E. Larkman, 269 ; from Moist

Earth, Extrusion of, J. L., 290
Lead, “Thorium,” The Atomic Weight of, Prof. F. Soddy, 

469
Lenses, The Refractometry of, L. C. Martin, 28
Life Assurance Tables, Prof. W. W. Campbell, 48
“ Linethwaite,” The Name, Rev. Caesar Caine; Your Re

viewer, 290
Luminous Centipedes, Sergt. F. M. Roberts, 269
Meldola Memorial, J. L. Baker and others, 429
“ Metabolic,” The Date of the Introduction of the Term, 

Prof. D. Fraser Harris, 389
Metals, Plastic Flowing of, W. H. F. Murdoch, 190
Meteorology and Wheat Shortage, Prof. G. H. Bryan; 

Sir N. Shaw, 369
Money-Cowrie in America, Pre-Columbian Use of the, J. W. 

Jackson, 48, 309; H. N. Wardle, 308
Natural Colour in Plants, The Preservation of, I. Jorgensen, 

229
Nomenclature, Rules of, Notice of Possible Suspension of 

the, in the Cases of Holothuria, 1758, vs. Physalia, 1801, 
and Bohadschia, 1833, vs. Holothuria, 1791, Dr. C. W. 
Stiles, 49

Oil Drive for Equatorial Telescopes, An, S. Bolton, 28
“ Plants in Health and Disease,” Dr. A. D. Imms, 428
Pre^Boulder Clay Man, J. Reid Moir, 109
Recorde, Robert, Dr. J. Knott, 268
“Resistance Derivatives,” A Nomenclature for, Prof. G. H. 

Bryan, 189
Science: in Education, F.R.S., F.B.A., 69, 108; Prof. F. 

Soddy, 90; Rev. Canon J. M. Wilson ; The Writer of the 
Article, 470; in Public Schools, Rev. Canon J. M. 
Wilson, 489

Scientific Quadruple Entente, A Plea for a, Prof. E.
Rignano, 408; Prof. A. Meek, 469

Searchlights, C. T. Whitmell, 269
Sex-Limited Transmission in the Lepidoptera, A Further 

Probable Case of, J. W. H. Harrison, 248
Talbot’s Observations on Fused Nitre, Lord Rayleigh, 428
Tertiary Igneous Rocks of the Pyrenees, P. W. Stuart- 

Menteath, 448
Thunderclap, A Peculiar, Prof. G. Platania, 209
Thunderstorms, Winter, Capt. C. J. P. Cave, 328
Toadflax, The Pollination of, S. P. ; Dr. C. E. Moss, 209
University Doctorates, Prof. J. B. Cohen, 327
Variable Stars, R. M. Deeley, 109
Vermidea, The Group, Dr. S. F. Harmer, 28
War Organisation, Col. J. C. L. Campbell, 228
Wasps, Scarcity of, H. V. Davis, 109; Sir H. Maxwell;

A. O. Walker, 148 ; W. F; Denning; S. Priest; C. Carus- 
Wilson, 149 ; H. St. G. Gray, 209 ; Rev. C. S. Taylor, 248 

Weathering in Magnesian Limestone, Forms of, G. Abbott, 
447

Wheat Shortage, Meteorology and, Prof. G. H. Bryan; 
Sir N. Shaw, 369

“Wolf-note,” On the, of the Violin and ’Cello, A. M.
Tyndall and G. W. White, 29

Corythosaurus casuarius, B. Brown, 356
Cosmografia, Lezioni di, Prof. G. Boccardi, 326
Cranbrook Map-area, The, S. J. Schofield, 398
Crinoid Skeletons, Composition of, F. W. Clarke and

W. C. Wheeler, 118
Cristobalite, H. Le Chatelier, 423
Critical Temperature, Effect of the Increase of the Testing 

Current on the, F. B. Silsbee, 256
Crops, Calculating the Risk to, by Frost, W. G. Reed and 

H. R. Tolley, 194



Crossing, Suppression of Characters on, R. H. Biffen, 119 
Crustacea : Experiments and Observations on, parts, i. ii., 

and iii., Dr. J. Tait, 323 ; Malacostraca, Dr. H. J. 
Hansen, 299

Cryptostome Beetles in the Cambridge University Museum, 
S. Maulik, 221

Crystalline Liquids Obtained by Evaporation, P. Gaubert, 
203

Crystallography, Use of the Orthographic Projection in, 
Prof. H. Hilton, 423

Crystals, Molecular Arrangement in, Magnetic Test of, 
Prof. W. Peddie, 463

Cucumaria, Early Development of the Echinoderm, H. G. 
Newth, 221

Culture, The Evolution of, A German Psychologist on, 
Dr. A. C. Haddon, 346

Cultures at the Seashore, Experimental, L. Daniel, 223
“ Cycads,” Mesozoic, Recent Researches on, Dr. Marie C. 

Stopes, 383

Dacus oleae, Parasites of, Dr. F. Silvestri and T. B.
Fletcher, 497

Daphne pulex, Growth of, J. T. Saunders, 242
Daphniri in the Arthrosolen, Occurrence of, M. Rindl, 404
Dark Trail, Hitting the, Starshine through Thirty Years of

Night, C. Hawkes, 2
Deafness, Treatment of, by Marage’s Method, M. Ranjard, 

64
DEATHS.

Abbe (Prof. Cleveland), 174, 332
Anderson (Dr. J.), 113
Angel (A.), 413
Angell (J.), 56
Ascroft (Sir W.), 96
Backlund (Dr. J. O.), 192
Bean (Dr. T. H.), 393
Benbow (Sir H.), 174
Bogue (V. G.), 193
Booth (Rt. Hon. C.), 253
Boussac (Dr. J.), 133
Brodie (Prof. T. G.), 9
Brunton (Sir Lauder), 52, 72, 73
Burgess (Dr. J.), 133
Burton (Dr. C. V.), 475
Burton (R. C.), 295
Campbell (J. M.), 213
Chauveau (Prof. J. B. A.), 375, 414
Clough (Dr. C. T.), 37
Coffey (G.), 37
Cole (B. G.), 414
Colville (A.), 313
Cook (Prof. A. J.), 174
Cooley (Dr. Le Roy C.), 112
Cooper (Lieut. C. H. B.), 254
Cromer (Lord), 433
Czerny (Prof. V.), 133
Das (Chandra), 476
Don (Second-Lieut. A. W. R.), 133
Doxford (Sir W. T.), 112
Doyen (Dr. E. L.), 274
Doyne (R. W.), 18, 37
Duhem (Prof. P.), 52. 131
Echegaray (Dr. J.), 295
Ellis (W.), 295, 312
Eve (Sir F. S.), 355
Ferguson (Prof. J.), 192
Finlayson (J.), 476
Fischer (Prof. F.), 18
de Foucauld (Vicomte C.), 393
Frankland (F. W.), 38
Gilchrist (J.), 476
Giles (Lt.-Col. G. M. J.), 74
Guppy (R. J. L.), 73
Hahn (Prof. F.), 495
Handyside (Lieut. J.), 194
Harrison (Dr. C. A.), 193
Hart (H.), 123
Hart (Lance-Corpl. J. W.), 193

Hill (G. A.), 38
Hobbs (Sub-Lieut. O. J.), 313
Hobson (G. A.), 452
Jackson (C. S.), 173
Jamrach (A. E.), 414
Jaques (Capt. W. H.), 254
Jones (H.), 112
Kastle (Dr. J. H.), 153
Keegan (Dr. P. Q.), 296
Kensit (E. G.), 74
Kidd (B.), 95
L6autd (M.), 254
Levander (F. W.), 333
Lincoln (Dr. D. F.), 193
Little (Prof. J.), 355
Low (Seth), 52
Lowell (Prof. P.), 212, 231
Lucas (Capt. Keith), 109
Lyall (Sir J. B.), 296
Lyon (W. S.), 38
Macray (Rev. W. D.), 295
Magnan (Dr. V. J. J.), 132
Mann (G.), 74
Mann (I. J.), 476
Mann (R. F.), 254
Maron (Dr. D.), 153
Marriott (W.), 354
Massee (G.), 495
Maupas (E. F.), 274
Mawley (E.), 154
Maxim (Sir Hiram S.), 253
McNeill (B.), 94
Merivale (J. H.), 233
Merrill (F. J. H.), 333
Miller (Dr. N. H. J.), 392
Mohn (Prof. H.), 38, 211
Moore (Dr. E.), 37
Muller (Prof. ,O. V.), 193
Miinsterberg (Prof. H.), 313, 333
Neisser (Prof. A.), 194
Nichols (Capt. R. W.), 213
Norfolk (Duke of), 475
Norris (Dr. R.), 296
Oliver (Prof. D.), 331
Payne-Gallwey (Sir R.), 274
Pearson (Prof. H. H. W.), 192, 211
Poppius (Dr. B. R.), 355
Portchinsky (Prof. J. A.), 18
Prosser (Dr. C. S.), 112
Purdie (Prof. T.), 313, 391
Reid (Clement), 295, 312
Ribot (Prof. T. A.), 452
Royce (Prof. J.), 153
Sauvage (Dr. H. E.), 414
Selous (Capt. F. C.), 374
Simpson (Lieut. J. C.), 313
Sivewright (Sir J.), 37
Smith (C.), 213, 233
Smith (Capt. E. J.), 132
Stirling (J.), 435
Stott (H. G.), 452
Talbot (Mrs. P. Amaury), 476
Tebbutt (J.), 434, 451
Torp (Prof. A.), 152, 174
Turrettini (Col. T.), 174
Tylor (Sir E. B.), 373
Umney (C.), 254
Underwood (Prof. A. S.), 295
de Vogiid (Vicomte M.), 254
Waterhouse (C. O.), 451, 476
Waynforth (Prof. H. M.), 193, 214
Wrightson (Prof. J.), 273

Decimal System, The, and Summer Time in France, C. F., 
429

Deflection of the Vertical by Tidal Loading of the Earth s 
Surface, Prof. H. Lamb, 503

Delineating Internal Organs, A New Means of, Sergeant J.
Shearer, 94

Density of Solid Bodies, Determination of the, H. Le
Chatelier and F. Bogitch, 223



Derby Technical College, J. Yates appointed Head of the 
Chemistry Department of the, 402

Dermaptera and Orthoptera of the Coastal Plains, etc., of 
the South-Eastern United States, J. A. G. Rehn and 
M. Hebard, 314

Diesel: Engine, Trials of a Small, Lieut. E. T. Wilkins, 
176; Engines, Tests with, Prof. W. H. Watkinson, 
158

Diet, Accessory Factors, or “Vitamines,” in, Prof. W. M. 
Bayliss, 372

Diffraction of a Plane Electromagnetic Wave, J. Proudman, 
A. T. Doodson, and G. Kennedy, 283

Diffusion in Liquids, B. W. Clack, 262
Diophantine: Analysis, Prof. R. D. Carmichael, 126; 

Approximation, Some Problems of, G. H. Hardy and 
J. E. Littlewood, 243

Disabled Sailors and Soldiers, What Can be Done to Train, 
in Technical Institutions? Major R. Mitchell, 157

Disease: Definition of a, Dr. C. Mercier, 215; Trans
ference, Some Indian Ceremonies for, S. C. Mitra, 284

Dobell, Horace, Lecture to be Delivered by Dr. H. R.
Dean, 174

Dolichoderinae, The, A. Gallardo, 258
Dorset Field Club, The “ Cecil ” Medal and Prize of the, 295
Dragonfly Larvae, Emergence of, from the Egg, R. J.

Tillyard, 243
Drake, Sir Francis, Memorial to, 377
Drawing: Dr. F. A. Bather, 402 ; and Modelling, Sir J.

Cockburn, 402 ; for Junior Boy Scouts, Sir R. Baden- 
Powell, 402 ; The Value of, to the Scientific Worker, 
Dr. F. A. Bather, 422

Dreams of Orlow, The, A. M. Irvine, 426
Drink Problem of To-day, The, in its Medico-Sociological

Aspects, Edited by Dr. T. N. Kelynack, 247
Drosophila, Sex-Linked Inheritance in, Prof. T. H.

Morgan and Dr. C. B. Bridges, 480
Dublin University, Dr. J. M. Purser appointed Regius

Professor of Physic in, 503
Durban Museum, General Guide to the, E. C. Chubb, 176
Dust in Air, Determining the Amount of, G. T. Palmer, 

L. V. Coleman and H. C. Ward, 336
Dyestuff Manufacture, British, Position and Promise of, 190
Dyestuffs, Natural, Use of, Occasioned by the War, A.

Renouard, 235
Dysentery, The Flagellate Protozoa Associated with, Dr.

A. Porter, 158

Earth : Pressure, Retaining Walls, and Bins, Prof. W. Cain, 
486; The Origin of the, Prof. T. C. Chamberlin, 387

Earthquake, Italian, of January 13, 1915, After-shocks of 
the, Dr. A. Cavasino, 76

Earthquakes: Ethiopian, History of, Prof. L. Palazzo, 76; 
Felt in the Philippine Islands in 1915, Catalogue of, 
3*5

Easter Island: S. Routledge, 462; Results of the Expedi
tion to, Mr. and Mrs. S. Routledge, 199

Eclipse or Empire? Dr. H. B. Gray and S. Turner, 185 
Eclipses, Effects of, on Sola:- Terrestrial Magnetism, Dr.

Bauer and Mr. Fisk, 77
Economic History of the United States, 42
Economics in the Light of War, Prof. R. A. Lehfeldt, 208 
Edestus, A New Species of, Dr. A. Smith Woodward and

J. Pringle, 162
Edinburgh : and East of Scotland College of Agriculture, 
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Jupiter, The Great Red Spot on, F. Sargent, 257
Jupiter’s Satellites, Eclipses of, Prof. E. C. Pickering, 417

Katmai Volcano, The, R. F. Griggs, 38
Kattegat, Physical Conditions of the, G. H. Fowler, 203
Kelvin Lecture, The, of the Institution of Electrical En

gineers, Dr. A. Russell, 214
Kerr Effect, Application of the, Dr. S. G. Barker, 222
Ketones, Unsaturated, Derived from Diaceto-orcinol, J.

Algar, 323
Kew, Royal Botanic Gardens, Seeds Available for Exchange 

from the, 435
Kinetic: Energy, Systematic Variation of the Value of, 

L. Hartmann, 443 ; Theory Revived, The, 3
King’s College : Strand, Evening Classes at, 282 ; Hospital 

Medical School, E. A. Woods awarded a Burney Yeo 
Scholarship at, 63

Kitchener Memorial Fund Scholarships, 82
Kitchener’s, Lord, Collection of Eastern Weapons and

Armour, Exhibition of, 475
Kohlrausch Method of Determining Refractive Indices, A

Modification of the, Dr. J. W. Evans, 222
Korea, Belief in Malignant Spirits in, 496

Labyrinthodonts, Triassic, Structure of the Lower Jaw of, 
L. J. Wills, 55

Lafayette College, Bequest to, by A. N. Seip, 23
LAga, Smiland, Electric Power Works at, 176
Lake District, The Geology of the, and the Scenery as 

Influenced by Geological Structure of, Dr. J. E. Marr, 
245

Lalang as a Possible Paper-making Material, 394
Land-settlement Colony for ex-Service Men, A, 152
Land-slides on the Panama Canal, Dr. Vaughan Cornish, 22 
Land, Waste, Utilisation of, Prof. Oliver; Martineau; Dr.

W. E. Smith; Prof. Bottomley, 237
La Pileta & Benaojan (Malaga) (Espagne), l’Abbd H. Breuil, 

Dr. H. Obermaier, and Col. W. Verner, 51
La Revue Verte, Part i. of, 116
Lasserre Prize, Dr. A. Yersin awarded the, 313
Latin as an Optional Subject in the Medical Higher Pre-

I liminary Examination, 282



Law, International: and Natural, 455; The Classics of, 
455

Lead : Atomic Weight of, CE. de Coninck and M. Gdrard, 
243 ; “ Thorium,” The Atomic Weight of, Prof. F. 
Soddy, 469

Leaf-roll Disease, Cause of, Quanjer, 500
Leeds University : Annual Report of the- Department of 

Coal, Gas, and Fuel Industries, 103 ; Evening Courses 
in Technology in the, 82 ; Miss H. de Pennington 
appointed Research Assistant to Prof. J. B. Cohen at, 
261 ; Reorganisation of the Department of Colour 
Chemistry and Dyeing, 63 ; Twelfth Annual Report, 
481; Visit of Journalists to, 124; Work on Colour 
Sensitisers, 382

L’Egypte Celeste, G. Daressy, 7
Lenses, The Refractometry of, L. C. Martin, 28
Leonids of 1916, The, W. F. Denning, 236
Lepidium sativum, Seeds of, Trials of the, P. Lesage, 223 
Lepidopterous Fauna of Ebor Scrub, N.S.W., Dr. A. J.

Turner, 24
Leyden : State Museum of Natural History at, Report on 

the, Dr. E. D. van Oort, 174; Changes at the, 174 ; 
University, Dr. P. N. van Kampen appointed Professor 
of Zoology, etc., in, 422

“L’Homme Machine,” 288
Liebig Scholarships in Germany, 482
Life : and Work, My, Dr. E. K. Muspratt, 325; Assurance 

Tables, Prof. W. W. Campbell, 48; upon the Earth, 
Origin and Evolution of, Prof. H. F. Osborn, 275 ; The 
Breath of, J. Burroughs, 125

Light, The Action of, on Dilute Aqueous Solutions of 
Iodine, etc., 24

Lighting, War Economies in, L. Gaster, 314
Linear Differential Equations, Certain Asymptotic Expres

sions in the Theory of, W. E. Milne, 163
“Linethwaite,” The Name, Rev. Caesar Caine; Your Re

viewer, 290
Literature and Science in Education, 432 ; A. C. Benson, 

433 .
Lithium and Calcium, Effect of an Electric Field on the 

Lines of, J. T. Howell, 163
Liverpool : Marine Biology Committee, Report of the, 497; 

Observatory, Report of, 1915, 55 ; University, Gift by 
C. S. Jones for the Endowment of the Chair of Classical 
Archaeology, 182 ; Gifts to, by Prof, and Mrs. Herdman, 
and C. W. Jones, 281 ; J. Wemyss Anderson given the 
Title of Associate Professor by, 503

London : Mathematical Society, Forthcoming Presidential 
Address by Sir J. Larmor, 153 ; The, Sir J. Larmor, 
319; School of Medicine for Women, Date for the 
Opening of the Extension of the, 43 ; (Royal Free Hos
pital) School of Medicine for Women, Opening of 
Extension of the Science Laboratories of the, 104; 
School of Economics and Political Science, Abridged 
Calendar of the, 43 ; University, Award of the Rogers 
Prize to Dr. J. L. Jona, 240; Deans of Faculties for 
1916-18, 182; Doctorates Conferred by, 161 ; Lt.-Col. 
H. R. Kenwood to deliver a Lecture on Hygiene : Some 
Lessons of the War, 202 ; J- J. Guest appointed Reader 
in Graphics and Structural Engineering, 441 ; Confer
ment of Doctorates, 441; Lectures at King’s College 
and University College, 123; The Dixon Fund, the 
Gilchrist Studentship, the Lindley Studentship, the 
Rosebery Prize of the London School of Economics 
awarded to W. G. Chapman and W. H. Jarvis, 482 ; 
The Title of Emeritus Professor of Physics conferred on 
Dr. F. T. Trouton, Conferment of Doctorates, 321 ; 
College, Lectures by Prof. J. A. Fleming and Prof. 
J. N. Collie, 82 ; Public Lectures at, 402

Lophalatilus chamaeleonticeps, G. H. Sherwood, 335 
Loutreuil Fund, The, Grants for Scientific Work, 439 
Lowell Observatory, Bequest to, by P. Lowell, 313 
Lower General Examinations in Science and Technology

Suspended, 241
Luminous : Centipedes, Sergt. F. M. Roberts, 269 ; Larvae, 

Observation of, near Brighton,. Rev. J. Holroyde, 114 
Lunar Rainbow, A Fine, at Etaples, Capt. J. O. W.

Barratt, 174
Lund University : A Seismograph obtained for the Astro

nomical Institute of, 333 ; Foundation of a Professor
ship for Dr. N. H. Nilsson-Ehle, 161

Lyons Observatory, Observations of the Sun at the, J. 
Guillaume, 443

Lyperosia exigua, Bionomics of, G. F. Hill, 363

Macmillan’s Graphic Geographies : The British Isles, B. C.
Wallis, 488

Madrid Observatory, The Almanac of the, 438
Magic and Religion, Dr. Jevons, 199
Magnetic: Compass, Measurements of the Deviation of 

the, 3'15; Induction and its Reversal in Spherical 
Iron Shells, Prof. J. W. Nicholson and Prof. E. Wilson, 
483; Units, Electric and, International System of, 
J. H. Dellinger, 337

Magnetisation, Mechanical Relations of the Energy of, 
G. H. Livens, 221

Magnetism and Electricity, An Intermediate Text-book of, 
G. F. Woodhouse, 127

Magnets, Elementary, of a Group arranged in a Space
lattice, Expression for the Force on One of the, Honda 
and Okubo, 115

Maize: Correlated Characters in, G. N. Collins, 119; 
Growth and Variation in, Drs. R. Pearl and F. M.
Surface^ 119

Malta : Bird Protection in, 376, 496; University, Doctorates 
Conferred by the, 382

Mammalian : Fauna of North Cardiganshire, F. Wright, 
114; Remains in Russia, Madame M. Pavlow, 54

Mammals, Muscles of, Dr. F. H. Edgeworth, 39
Mammary Glands : Extra, and the Re-absorption of Milk- 

sugar, Dr. Marshall and K. J. J. Mackenzie, 263; in 
the Rabbit, Developmental Progress of the, Capt. J. 
Hammond, 483

Man : An Adaptive Mechanism, Prof. G. W. Crile, 288; 
Arboreal, Prof. F. Wood Jones, 426; Earliest, F. W. H.
Migeod, 189

Manchester Municipal School of Technology, Record of 
Investigations, 178

Manila, The Water Supply of, G. W. Heise, 97
Manure-heap, Economy of the, E. H. Richards, 301
Maori Weapons, H. D. Skinner, 275
Map Projections, Prof. Nunn, 380
Marbles, British and Foreign, and other Ornamental Stones, 

J. Watson, 327
Margarine Fat, The Pink Colour on the Surface of, A. W.

Knapp, 21
Marine : and Fresh-water Deposits of Pliocene Age, Dis

tribution of, in South-East England, W. J. L. Abbott, 
356; Fibre,” Supplies and Cost of Raising, D. C. 
Winterbottom, 397; Isopoda from the North Atlantic, 
299

Mars : Clouds on, Prof. W. H. Pickering, 397; Photographs 
of, G. H. Hamilton, 77

Marsupialia, Ovarian Tissues of the, Dr. C. H.
O’Donoghue, 20

Masonry Dam Design, including High Masonry Dams, 
Dr. C. E. Morrison and O. L. Brodie, Second edition, 
486

Massachusetts Horticultural Society, The George Robert 
White Medal of the, awarded to W. Robinson, 355

Materials, Strength of, Elementary, E. S. Andrews, 365 
Maternity and Child Welfare Work, A Scheme for, Misses

I. Macdonald and K. Atherton, 415
Mathematical: Association, Annual Meeting of the, 302 ;

Prof. Nunn elected President' of the, 380; and the Re
organisation of the Educational System, 220; and 
Geographical Associations, Joint Meeting of the, 302; 
Course of an Italian Technical School, Prof. V. Snyder, 
396 ; Literature, Historical Introduction to, Prof. G. A.
Miller, 387; Portraits and Pages, Prof. D. E. Smith, 
97; Tables for Class-room Use, M. Merriman, 88;
Text-books, 347

Mathematics : and Physics at the British Association, 120;
History of, 387; School, 88

Mathdmatiques, Exercices Numeriques et Graphiques de, 
Prof. L. Zoretti, 347

Mathieu’s Differential Equation, Solution of, Dr. J. Dougall, 
256

Mauritius, Director of Agriculture, Appointment of Dr.
H. A. Tempany, 375



Measles Epidemics in London, The Periodicity of, Dr. J. 
Brownlee, 483

Meat Production : Prof. D. A. Gilchrist, 302 ; Economy in, 
T. B. Wood and K. J. J. Mackenzie, 302

Mechanics, Text-book of, Prof. L. A. Martin, Jr., 127
Medical: Officer of the Local Government Board, Report of 

the, 477; Research Committee, Annual Report of the, 
253; Treatment for Disabled Soldiers, 293

Medicinal Plants, Collection and Cultivation of, Prof. H. E. 
Greenish ; Holmes; Sir S. Olivier; Dr. E. N. Thomas, 
237“8; 497

Mediterranean, 1 he Pirate Coasts of the, Miss E. C. 
Semple, 55

Megalichthys, Rev. S. G. Birks, 155
Megalithic Monuments and Ancient Mines, Geographical 

Distribution of, W. J. Perry, 134
Megastigmus, Egg-laying of, J. M. Miller, 258
Melbourne University : A. L. MacAulay appointed Demon

strator in Physics at, 82; E. J. C. Rennie appointed 
Acting Lecturer in Electrical Engineering in, 461

Meldola : Memorial, J. L. Baker and others, 429 ; Raphael, 
Reminiscences of his Worth and Work, Edited by 
J. Marchant, 125

Mellish Comet 1915a, 358
Memories, E. Clodd, 267
Men of the Old Stone Age, Prof. H F. Osborn, Second 

edition, 45
Mendelism: A Manual of, Prof. J. Wilson, 3; on the 

Farm, 3
Meningococcus, Effect of Sprays for Freeing Carriers from 

the, Lt.-Col. Gordon and Capt. Flack, 296
Mentally Deficient Children : Their Treatment and Train

ing, Drs. G. E. Shuttleworth and W. A. Potts, Fourth 
edition, 227

Mercury: an Evening Star, 336; Determination of the 
Freezing Point of, R. M. Wilhelm, 276; Visible before 
Sunrise, 116

Meridian, The First, Declaration of Louis XIII. Relating 
to the, G. Bigourdan, 163

Mesozoic Multituberculate Mammals, Structure and Affini
ties of the, Dr. R. Broom, 257

“ Metabolic,” The Date of the Introduction of the Term, 
Prof. D. Fraser Harris, 389

Metallurgy, French, The Future of, Prof. H. C. H. Car
penter ; Dr. L. Guillet, 493

Metals: Fused, Thermo-electric Properties of, C. R. Dar
ling and A. W. Grace, 322; Institute of, Autumn 
Meeting of the, iS; Corrosion Committee of the, De
velopments of the Work of the, 19; Journal of the, 
vol. xv., 69; Plastic Flowing of, W. H. F. Murdoch, 
190

Meteor: A Brilliant, Seen in Montgomeryshire, 355; A 
Large, on January 4, W. F. Denning, 379

Meteoric Shower from Biela’s Comet, The, 257
Meteorite : Reported Fall of a, near Cardiff, 95 ; The Lake 

Okechobee, G. P. Merrill, 455
Meteorites : Catalogue of, Dr. G. P. Merrill, 196; Cata

logue of, in the Field Museum, Chicago, Dr. O. C. 
Farrington, 498; Chemical and Mineralogical Com
position of, Dr. G. P. Merrill and Dr. J. E. Whitfield, 
395; in the Indian Museum, Calcutta, J. C. Brown, 
395; The Photographic Spectra of, Sir W. Crookes, 
221 ; their Structure, Composition, and Terrestrial 
Relations, Dr. O. C. Farrington, 145

Meteoritic Iron, The Use of, by Primitive Man, G. F. 
Zimmer, 350

“ Meteoritics, ” 145
Meteorological: Observations in the Five Years 1911-15, 

The, also of Underground Temperatures in the Twelve 
Years 1898-1910, made at the Radcliffe Observatory, 
Oxford, vol. li., 247; Phenomena, Discontinuities in, 
Prof. H. H. Turner, 343

Meteorolog'st in China, A, C. E. P. Brooks, 242
Meteorology: Argentine, W. G. Davis, 337; and Wheat 

Shortage, Prof. G. H. Bryan; Sir N. Shaw, 369; for 
General Readers, 286; in War, 216 j Italian, Prof. 
Eredia, 401 ; of the Upper Air, G. Taylor, 20

Metric System : Increased Use of the, in America, 52; 
Sir E. Holden, 453 ; The Prime Minister on the, 
192

Mexico, Mercurial, The Treasure Chest of, F. H. Probert, 
r9Michell Type of Bearing, The, H. T. Newbigin, 158

Microbes and War, Prof. E. Glynn, 375
Microbiology, General, Laboratory Manual in, 308
Micro-organisms, Filterability of, Wolbach, 39
Microscleres, Revision of the Genera with, E. F. Hallmann, 

244
Microscopical Science, Quarterly Journal of, Index to the, 

376
Midalesex Hospital, W. Kewley appointed Secretary-Super

intendent of the, 313
Migrations of Early Culture: Objections to the Reality 

of the, Prof. G. Elliot Smith, 342 ; Ships as Evidence 
of the, Prof. G. Elliot Smith, 394

Military : Education, Elements of, W. A. Brockington, 289 ;
Map, The, 4

Milk : and its Hygienic Relations, Dr. J. E. Lane-Claypon, 
467; and the Public Health, 467; Supply, Recom
mendations for the Improvement of the, 75

Millibar, The, and Atmospheric Pressure, 332
Milne’s Institution, Fochabers, Bequest to, by Sir J. Sive- 

wright, 63
Mineral : Field in Telemark, Norway, Discovery of a, 95 ; 

Oil, Geology and Supply of, 487; Production, An Im
perial Department of, Prof. H. Louis, 91 ; Resources 
of the British Empire, The, Prof. C. G. Cullis, 361

Mineralogic Notes, W. T. Schaller, 416
Mineralogical Society, Election of Officers and Council of 

the, 213
Minerals: and Metals, An Imperial Department of, 199;

Separating, A Method for, Dr. P. Riboni, 436
MineTs’ Phthisis, Nature of Mineral Matter in Lung Tissue 

in, Drs. W. Watkins-Pitchford and J. Moir, 416
Minimum Radiation Visually Perceptible, The, Dr. H. E. 

Ives, 216
Mining: Geology and, in Rhodesia, 294; Implements, 

Primitive, at Alderley Edge, 38
Mira Ceti, 1915, Maxima of, F. de Roy, 21
Mitchell, Maria, Memorial Astronomical Fellowship, The, 

213
Money-Cowrie in America, Pre-Columbian Use of the, 

J. W. Jackson, 48, 309 ; H. N. Wardle, 308
Monism in the Light of Recent Developments in Philosophy, 

C. E. M. Joad, 442
Monoclonius, Skull of, Added to the Collection in the 

Natural History Museum, 133
Monoecious Plants, Distribution of, Miss A. J. Davey and 

Miss M. Gibson, 343
Montana, The Glacier National Park, 117
Montreal, The Artesian Wells of, C. L. Cumming, 398
Moon : The Physical Libration qf the, P. Puiseux, 183;

Total Eclipse of the, 336
Moose Factory, Ships to and from, J. B. Tyrrell, 155
Morphology, Old and New, 306
Mortality Tables and Expectation of Life, Prof. W. W.

Campbell and others, 391
Moscow, Report of the Agronomical Laboratory at, for 

1914, 114
Mosquitoes, The Destruction of, by Fish, J. Legendre, 183
Mothercraft, A School of, 334
Mozambique, The Tertiary Volcanic Rocks of, A. Holmes, 

163
Munition Workers : Health of, Memorandum of the Com

mittee, 134; Output of, in Relation to Hours of W’ork, 
Dr. H. M. Vernon, 315

Murchison : Goldfield, Geological Reconnaissance of a 
Portion of the, H. P. Woodward, 390; of Tarada'e 
Memorial, Bequest of the, by Miss A. F. Yule, 382

Musci and Hepaticae of the Glen of the Downs, D. McArdle, 
463

Muscle Physiology, Prof. F. S. Lee and others, 39
Museums, Provincial, Evolution of, F. W’colnough, 376
Musgrave Ranges, The, R. L. Jack, 399
Muspratt, Dr. E. K., The Life-Work of, Sir T. E. Thorpe, 

325
Mussel, 1 he Common,'I. Field, 297
Mussels, Sterilised Water and, Dr. A. T. Masterman, 137
Mutation : and Evolution, 99; The Relation of, to the

Evolution Theory, Prof. A. Dendy, 90



Mycology, Imperial Bureau of, Suggestion for the Forma
tion of an, Brierley, 237

Mysore : A Colour-printed Geological Map of, 436; Uni
versity of, First Meeting of the Senate of the, 321

Natal, Relations of the European and Bantu Races in, 
M. S. Evans, 41

Nation of the Future, L. H. Guest, 407
National: Geographic Magazine, August, 97; Museums and 

Picture Galleries, Saving Effected by the Closing of 
the, McKinnon Wood, 132 ; Physical Laboratory, The 
Work of the, Dr. R. T. Glazebrook, 339; Reconstruc
tion, 370

Nation’s Food, The, 471
Natural : Colour in Plants, Preservation of, Dr. A. B. 

Rendle, 191 ; Science in the Educational System, Com
mittee on, Dr. H. Head appointed a Member of the, 
213; Selection and the Evolution of the Protozoa, R. 
Greenaway, 20; Colour in Plants, The Preservation of, 
I. Jorgensen, 229

Nature, the Laws of, The Contingency of, E. Boutroux, 
Translated by F. Rothwell, 426

Naval Architects, Institution of: Annual Meetings of the, 
193 ; The Martell Scholarship of the, 262

Nebraska, Fossil Birds’ Eggs in, E. L. Troxell, 481
Nebula : about Rho Ophiuchi, Spectrum of the, Dr. V. M.

Slipher, 236; H 11. 78 Leonis, The, Mrs. I. Roberts, 77;
H iv. 39 Argus, Spectrum of the, Dr. Max Wolf, 77

Nebulae : Colour of, F. H. Seares, 243 ; Planetary, Relative 
Motions in the, W. W. Campbell and J. H. Moore, 243 

Nematode Parasites of the Rodentia and Hyracoidea, 
M. C. Hall, 439

Nematus erichsonii, Caterpillars of the, in Aberdeenshire, 
W. Ritchie, 376

Nephelite Syenites of Haliburton County, Ontario, W. G. 
Foye, 399

Nestorian Monument in China, The, Prof. P. Y. Saeki, 26 
Nevada : Northern, Rich Gold Ores of the Mining District 

in, W. Lindgren, 118; Southern, Gold-Platinum-Palla- 
dium Lode in, A. Knopf, 118

Newcastle, The Permian Formation of, Dr. D. Woolacott, 
>38

New Guinea : A New Batrachian Genus from, D. B. Fry, 
463; Kava Drinking in, Dr. A. C. Haddon, 154

New South Wales, General Public Health Administration 
of, Dr. Paton, 175

Newton’s Method : in General Analysis, A. A. Bennett, 243 ;
of Approximation, H. B. Fine, 163

New Year Honours, 354, 474
New York City : Problems Incident to the Growth of, 

E. P. Goodrich, 195 ; Water Barriers of, E. Huntington, 
195

New Zealand: Potash Deposits, Sir T. Mackenzie and 
others, 252 ; Survey, Report of the, 1915-16, 155 ; Uni
versity, A Plea for a System of Internal Examination in 
the, Prof. A. Wall, 362

N.G.C. : 2261, The Variable Nebula, E. P. Hubble, 298; 
4594, Rotation and Radial. Velocity of, F. G. Pease, 
163, 358

Nickeland Iron Wires, Fatigue of, Prof. W. Brown, 343 ;
Steel, Oxidation of, Dr. J. E. Stead, 280

Nicolson Observatory Bee-Hive, The, and How to Use it, 
J. Anderson, 235

Nightingale in Wales, The, 95
Nitre, Fused, Talbot’s Observations on, Lord Rayleigh, 428 
Nitrogen : Active Modification of, Spectroscopic Observa

tions on the, Hon. R. J. Strutt, 482 ; Compounds in the 
United States, Sources of, Dr. C. G. Gilbert; Sir. E. 
Thorpe, 431

Nomenclature, Rules of, Notice of Possible Suspension of 
the, in the Cases of Holothuria, 1758, vs. Physalia, 
1801, and Bohadschia, 1833, vs. Holothuria, 1791, Dr. 
C. W. Stiles, 49

Non-ferrous Meta! Trades, Board of Trade Committee on 
the Position after the War of the, 153

North: Africa, The Winds of, Major H. G. Lyons, 462; 
Atlantic Tertiary Volcanic Plateau, Building-up of the, 
L. Hawkes, 416; -East Coast Institution of Engineers 
and Shipbuilders’ Scholarship awarded to E. V. Telfer, 

182; Indian Agricultural Ceremonies, Secrecy and 
Silence in, S. C. Mitra, 403 ; Pacific Ocean, Proposed 
Exploration of the, Prof. W. M. Davis, 377; Pole, 
Capt. Amundsen’s Expedition to the, 452 ; Sea Drift, 
Constitution of, P. G. H. Boswell, 76; Staffordshire 
Field Club, The, Jubilee Volume, 1865-1915, Edited by 
S. A. H. Burne, J. T. Slobbs, and H. V. Thompson, 
488

Northampton Polytechnic Institute, Courses and Classes at 
the, 82

Northern Counties Lore, 205
Northumbria, Early Christian Monuments in, W. G. 

Collingwood, 198
Nuclear Material, Migration of, into an Adjacent Cell, E. J. 

Sheppard, 383

Observations, Adjustment of, 385
Odonata, Wings of, Radial and Zygopterid Sectors in the, 

R. J. Tillyard, 464
Oertling’s Catalogue of Balances and Weights, 40
Oil: and Gas Production, Principles of, Prof. B. H. Johnson 

and L. G. Huntley, 487; Drive, An, for Equatorial 
Telescopes, S. Bolton, 28; -Field Development and 
Petroleum Mining, A. Beeby Thompson, 425; Tech
nology, 425; -Shale Resources, British, The Develop
ment of, 494; -Shales in the Port Curtis District, L. C. 
Ball, 399 ; The Norfolk, W. F. Leslie, 494

Optical : Society, Sir F. Dyson, Prof. R. A. Sampson, and 
Prof. H. C. Plummer elected Honorary Members of the, 
213; Officers of the, 475;. Surfaces, The Grinding and 
Polishing of, J. W. French, 223; Testing, Workshop 
Methods of, 419

Ores, Concentrating, by Flotation, T. J. Hoover, Third 
edition, 246

Organised Group Game, Psychology of the, M. J. Reaney, 
’54 , . „Organism, The, as Phoenix, 85

Organisms, Individuality in, Prof. C. M. Child, 85
Oriental Studies, School of: Appeal on Behalf of the En

dowment Fund of the, 162, 382
Qrionid Shower of 1916, The, 177
Ormuri or Bargista Language, Sir G. Grierson, 283
Orthoclase and Pegmatite, Experiments with, L. J. Briggs 

and J. F. Breazeale, 478
Osmotic Pressure : Prof. A. W. Porter, 120; and Lowering 

of the Freezing Point of Mixtures of Salts, etc., W. D. 
Harkins, R. E. Hall, and W. A. Roberts, 403; on 
Bacteria, The Influence of, J. Beauverie, 363

Oxford University : Address by the Very Rev. T. B. Strong, 
123 ; Opening of the New Term, 142 ; Proposal of a 
New Status for Advanced Students, 421 ; Reports of the 
Botanic Garden and the Department of Botany, 161 ; 
The Bequest of C. Welch; Report of the Committee for 
Anthropology, 461 ; The Rhodes Estate Bill, 182, 202 ; 
Gift by H. Laming to Queen’s College, 202 ; The Status 
of “Advanced Student,” 441, 503

Oyster-Beds, Purification of, 315
Ozobranchus branchiatus, E. J. Goddard, 84

Palaeolithic Man, 45
Palaeontology, Recent Work in, 481
Palaeophysiology, J. V. Samojloff, 423
Palaeozoic Platform Beneath the London Basin, etc., The, 

H. A. Baker, 442
Palm-Kernel Cake, Prof. C. Crowther and others, 394 
Panama Canal, Land-Slides on the, Dr. Vaughan Cornish, 

22
Pancreas, Development of the, M. Tribe, 322 .
Panjab, The, North-West Frontier Province, and Kashmir, 

Sir J. Douie, 148
Pappus of Alexandria, Dr. J. H. Weaver, 396
Parallaxes of Procyon and Altair, Dr. S. A. Mitchell, 479
Parasites, Recent Papers on, 439
Parasitology, Human, A Text-Book of, 305
Paris Academy : M. Aries elected a Correspondant of the, 

242; Prize Awards of the, 1916, 380; Programme of 
Prizes for 1918, 418; of Medicine, Bequest to, by Dr. 
Magnan, 273 ; Dr. S. Flexner elected a Foreign Asso



ciate of the, 414; Observatory, Astronomical Observa
tions at the, G. Bigourdan, 223

Parks and Park Engineering, Prof. W. T. Lyle, 486
Pathometry, a priori, An Application of the Theory of 

Probabilities to the Study of, Sir R. Ross and Miss 
H. P. Hudson, 483

Peat, Manufacture of Manure from, Prof. F. E. Weiss, 283 
Pelobates, Development of the Frog, G. A. Belogolovy, 54 
Pelodrilus africanus, E. J. Goddard, 44
Pennines, Northern, The, Dr. A. Wilmore, 138
Pennsylvania Hospital, University of, Recommendation of 

a Grant to, for the Treatment of Cancerous and other 
Ailments, 82

Pentoses, Total Destruction of, in the Course of Alcoholic 
Fermentation, H. Pellet, 83

Peripheral Nerve-lesions, Profs. Sala and Verga, 275
Permeability : New Determinations of, S. C. Brooks, 243 ;

Selective, Prof. A. J. Brown and F. Tinker, 242
Petrograd, Higher Institute of Medicine for Women at, 

Gift for Scholarships at the, 402
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H. Leroux, 183

Philadelphia Museum, Gift of Roman Mosaics to, by Mrs. 
D. Parrish, 74

Philippine Islands, The Petrography of the, I. P. Iddings 
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Poplars of the United States Threatened by the European 

Poplar-canker, 375
Port Erin, Endowment of an Institute at, by Prof, and Mrs.

Herdman, 393
Portland Cement Industry, The, W. A. Brown, 368
Portuguese Minerals of Uranium and Zirconium, Spectro

graphic Studies of, A. Pereira-Forjaz, 443
Position and Co-ordinates of the Old Observatory in the rue 

Vincenne,. G. Bigourdan, 242
Post-oestrous Changes in the Non-Pregnant Dog, F. H. A.
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Ealand (C. A.), Insect Enemies, 427
Fantham (Dr. H. B.), Prof. J. W. W. Stephens, and 
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Saeki (Prof. P. Y.), The Nestorian Monument in China, 26 
Thompson (Prof. D’Arcy W.), The School of Pythagoras, 

165

Technology:
Thompson (A. Beeby), Oil-Field Development and Petro

leum Mining, 425

Revolving Fluids, Dynamics of, Lord Rayleigh, 503
Rhinocerotidae of the Oligocene of France, New Species 

of, J. Repelin, 424
Rhodesia, Dinosaurs in, S. H. Haughton, 481
Rhododendrons and Lime, 171
Rhone Glacier, Changes in the, Prof. T. G. Bonney, 430 
Rhonegletscher, Vermessungen am, 1874-1915, 430
Rhynia gwynne-vaughani: Dr. R. Kidston and Prof.

W. H. Lang, 138; Prof. W. H. Lang, 183
Rifle-sight, The U.S. Telescopic, 377
River Frontiers in Europe, Prof. L. W. Lyde, 395
Rivers, Report on the Investigation of, 20
Rock-carvings at Leonardsberg, Discovery of, 95
Rocky Mountain Spotted Fever, Wolbach, 39
Roman Britain, The Towns of, Rev. J. O. Bevan, 468
Romer’s Discovery of the Velocity of Light, Mrs. K. Meyer, 

317
Rontgen Interference Patterns, Radial Lines in, J. S. v. d. 

Lingen, 84
Roscoe, The Rt. Hon. Sir Henry Enfield, Sir E. Thorpe, 

225
Rossland, British Columbia, C. W. Drysdale, 398
Rothamsted: Experiment Station, History and -Work of 

the, The Earl of Crawford and Balcarres and Dr. 
E. J. Russell, 214; Experiments, Society for Extend
ing the, Annual Meeting of the, 214

Royal : Anthropological Institute, Presentation of Photo
graphs of Welsh Baptist Ministers to the, 334; Astrono
mical Society, Major P. A. MacMahon elected Presi
dent of the, 474; Award of the Gold Medal to



Prof. W. S. Adams, 393, 475; College of Physicians of 
London, Appointment of Harveian Orator, Bradshaw 
Lecturer, and Milroy Lecturer, 451 ; Forthcoming Lec
tures at the, 503 ; Drawing Society, A Memorial from 
the, 321 ; Dublin Society, The Boyle Medal of the, 
presented to Prof. H. H. Dixon, 451 ; Institution Lec
ture Arrangements, 274; Profs. P. Painlevd and V. 
Volterra elected Honorary Members of the, 273 ; Micro
scopical Society, Election of Officers of the, 452 ; Naval 
College, Greenwich, Sir H. Jackson ■ appointed Presi
dent of the, 273

Royal Society : Anniversary Meeting of the, 277; Awards, 
212; Medallists of the, 278-79; Nominations for 
the Council of the, 212 ; Catalogue of Scientific Papers, 
The, 287 ; of Arts, Howard Lectures of the, 482

Rubber: Pests and Diseases of, J. Mitchell, 2<J9; Planta
tion, 299; Research Work, 357; Standardisation 
Methods of Preparation of, W. A. Williams and others, 
299 ; Trade, Need of Organisation in the, E. Steven
son, 299; Trees, Collar-rot of, Sharples, 500

Ruhleben Camp School, Prospectus of Work at the, 182 
Ruler and Compasses, H. P. Hudson, 347
Rumford Medals, Dr. C. G. Abbot awarded the, 313 
Russia, Future Trade with, 453
Russian : Commercial Correspondence, Manual of, M. 

Sieff, 90; Gift for the Study of, Capf. H. Samman, 
302; Journals of Science, New, 54; Polar Expeditions, 
Two, Prizes Offered for Information Concerning, 97

RX Herculis, The Eclipsing Binary, R. H. Baker and 
E. E. Cummings, 216

Sakura-jima Eruption of January, 1914, The, Dr. C. 
Davison, 57

Salivary Reflex, Human, K. S. Lashley, 314
Salmo fario lacustris, Migration for Spawning in, L. Roule, 

243
Salonika : Battle Front, Large-scale Map of the, 428 ; The 

Climate of, 377
Salt Antagonism in Gelatine, W. O. Fenn, 163
Sands : Refractory, and Associated Materials in Hollows, 

Prof. W. G. Fearnsides and Dr. P. G. H. Boswell, 139 ; 
Used in Glass Manufacture, Geological Characters of, 
Dr. P. G. H. Boswell, 139

“Sandwich” System of Training, A Modified, Dr. 
Wertheimer, 183

Sanitation, Sanskrit Laws on, Dr. M. Ganga Nath Jha, 
75

Sarcocystis muris, The Sexual Evolution of, Dr. H. 
Crawley', 439

Satellites of Spectrum Lines, Distribution of the, Prof. H. 
Nagaoka, 262

Satyrium, Hybrid Forms in the Genus, Miss A. V. Duthie, 
4°3

Schaefli Prize, The, awarded to Prof. Gogel, 198 
Scholarship, Productive Scientific, T. Roosevelt, .162 
Science : A General Course of, for the Secondary School, 

A. D. Hall, 433; and Classics, Sir A. Keogh, 379; 
and Education, Dr. R. B. Carter, 220; and Industry, 
J. Swinburne; Lord Moulton, 202; in Australia, 310; 
with Special Reference to the Work of the National 
Physical Laboratory, Dr. R. T. Glazebrook, 339 ; and 
Manufactures, Dr. M. E. Sadler, 143; and the Civil 
Service, 251; and the Savant, 66; and the Universi
ties, Dr. Hadow, 217; for the Rank and File, Prof. 
R. A. Gregory, 400; from an Easy Chair, Sir Ray 
Lankester, Cheap edition, 114 ; in Education, F.R.S., 
F.B.A., 69, 108; Prof. F. Soddy, 90; J. S. Talbot, 
217; Rev. Canon J. M. Wilson; The Writer of 
the Article, 470; The Place of, Sif H. A. Miers, 143; 
in Public Schools, 400; Rev. Canon J. M. Wilson, 489 ; 
in Secondary Schools, Teaching of, Prof. Nunn, 379; 
in the School, Sir Clifford Allbutt, 241, 462; Cur
riculum, Lord Milner, 262 ; Literature and, in Educa
tion, 432; A. C. Benson, 433; Scholarships Com
mittee of the Royal Commission for the 1851 Exhibi
tion, Report of the, 203; Teachers, Association of, 
Resolutions of the, 442 ; Teaching in Schools, Rev. 
J. R. Wynne-Edwards, 380; The Booky Man of, Dr.

E. F. Armstrong, 217; The Future of, and What Bars 
the Way, Prof. F. Soddy, 371 ; The Part of, in the 
Education of our Governing Classes, L. A. Legros, 182

Scientia, 397
Scientific : and Industrial Research, 10, 49; Committee of 

the Privy Council for, Members of the, 37 ; Marquess 
of Crewe appointed a Member of the, 475 ; Investiga
tion in School, Parents and, O. H. Latter, 400; Know
ledge, The Field of, Dr. D. Robertson, 316; Method 
in Schools, W. H. S. Jones, 103; Papers, Catalogue 
of, Fourth Series (1884-1900), vol. xv., 287; Quadruple 
Entente, A Plea for a, Prof. E. Rignano, 408; Prof. 
A. Meek, 469 ; Research for National Defence, Lt.-Col. 
G. O. Squier, 440; in Relation to Industries, Dr. C. P. 
Steinmetz, 420; State Aid for, Sir J. J. Thomson and 
others, 272

Scottish Meteorological Society, Officers and Council of the, 
355

Scott’s Antarctic Expedition, Exhibition of Kinematograph 
Films of, 153

Screw Gauges, Hardening of, J. H. Lavender, 378
Sea-anemones, Behaviour of the, G. H. Parker, 83 ; Loco

motion of, G. H. Parker, 83; Level in the Ottawa 
Valley, Late Pleistocene Oscillations of, W. A. John
ston, 499 ; Trout, 445

Searchlights, C. T. Whitmell, 269
Seismic Intensity, Scales of, de Montessus de Ballore, 478 
Selection-Breeding, Dr. R. Pearl, 480
Selenates, Monoclinic Double, of the Nickel Group, Dr.

A. E. H-. Tutton, 282
Selenium, Detection of Small Quantities of, J. Meunier, 163 
Selous, Capt. F. C., The Work of, A. Chapman, 496 
Senescence and Rejuvenescence, Prof. C. M. Child, 85 
Sense Education: and Prothesis Apparatus, J. Amar, 204;

of Men without Limbs or Sight, J. Amar, 163
Serum Reactions and Bacterial Therapy, Prof. R. T. 

Hewlett, 88
Sex: Complex, The, Dr. W. B. Bell, 266; Intergrades in 

a Species of Crustacea, A. M. Banta, 243 ; -limited 
Factors in Heredity, 479 ; Transmission in the Lepidop- 
tera, A Further Probable Case of, J. W. H. Harrison, 
248

Shackleton Antarctic Expedition, 475 ; Rescue of the, 18; 
Return of Eleven Members of the, 212

Shakespeare : and Precious Stones, Dr. G. F. Kunz, 405 ;
The Birds of, Sir A. Geikie, 147

Shakespeare’s England, Sir H. Warren, 491
Sheffield University : Bequests to, by Sir G. Franklin, 482 ;

* Calendar, 362 ; Dr. W. E. S. Turner appointed Lec
turer on Glass Technology, G. A. Birkett appointed 
Lecturer in Russian, A. J. Hobson nominated a Pro
Chancellor, 261 ; Visit of Journalists to, 124

Shell-fisheries, Further Development of the, Dr. J. John
stone, 136

Ships, Shipping, and Fishing, G. F. Bosworth, 68
Shrike, Red-backed, Breeding Habits of the, J. H. Owen, 

394
Siberia, Arctic, A Summer and Winter among the Natives 

of, Miss Czaplicka, 199
Siberian and Scythian Work, Bronze Castings of, Sir H. 

Read, 477
Sierra Leone : Anthropological Report on, N. W. Thomas, 

3 parts, 1 ; Specimens of Languages from, N. W. 
Thomas, 1 ; The Peoples and Languages of, Sir H. H. 
Johnston, 1

Signal, Propagation of a, in a Dispersive Medium, Prof.
T. H. Havelock, 120

Signalling without Semaphores, 21
Silicates, Natural, The Constitution of the, F. W. Clarke, 

118
Sinai: Peninsula, Survey Work in the, Prof. T. G. Bonney, 

352 ; West-Central, The Geography and Geology of, 
Dr. J. Ball, 352

Sioux Songs, Miss F. Densmore, 496
Slavery, Abolition of, Medals in Connection with the, T. 

Sheppard, 19
Sleeping Sickness : B. F. Bruto da Costa, J. F. Sant’ Anna, 

A. C. dos Santos, and M. G. de Araujo Alvares, Trans
lated by Lt.-Col. J. A. Wyllie, 311 ; The Eradication of, 
from Principe, 311

Snipe, Carrying of Young by the, W. J. Nash, 255



Socidtd Helvdtique des Sciences Naturelles, Centenary 
Volume of the, 53

Sodium : Peroxide, Chemical Action of, upon the Oxides of 
Carbon, C. Zenghelis and S. Horsch, 203 ; Peroxide, The 
Chemical Action of, upon Hydrogen Sulphide, C. 
Zenghelis and S. Horsch, 223 ; Salts, Limits of Toler
ance of Crop Plants for, Headley, Curtis, and Scofield, 
114

Soil : Aeration and Crop Production, A. Howard, 315; 
Cultivation of the, Steam and other Mechanical Tractors 
in the, C. B. Fisher, 301 ; Survey of Wisconsin, The, 177

Soils, Field and Laboratory Studies of, Prof. A. G. McCall, 
245

Solanacese, Chemical Investigation of some Poisonous Plants 
in the N.O., Dr. J. M. Petrie, 463

Solar : Apex Determined by Means of Binary Stars, The, 
L. Janssen, 236; Constant, Fluctuations of the, H. 
Arctowski, 324; Eclipse, The Total, of 1916, February 
3, Prof. C. D. Perrine, 418; Lines, Measurement of 
Close, Dr. C. E. St. John and Miss Ware, 40; Promin
ences in 1916, 277

Soldiers, Disabled, Medical Treatment for, 293
Sound : -Areas of Great Explosions, Dr. C. Davison, 438;

Audibility of, Influence of Wind on, A. Perot, 83 ; The 
Abnormal Propagation of, by the Atmosphere, Dr. C.
Davison, 71 ; The Propagation of the, of the Cannonade 
at the Front, G. Bigourdan, 163; -Waves, The Ab
normal Propagation of, in the Atmosphere, S. Fuji- 
whara, 71

South Africa: Engineering Science in, Prof. J. Orr, 41; 
Development of the Industries and Resources of, and 
the Necessity of Research, Prof. J. A. Wilkinson, 437; 
Farming Industries of, P. J. du Toit, 42 ; Medal Pre
sented to T. R. Sim, 42 ; Mycology in, I. B. Pole 
Evans, 41, 453; Native Education in, Rev. J. R. L. 
Kingon, 42

South African : Association, The Maritzburg Meeting of the, 
41 ; Orthoptera, Dr. L. Piringuey, 415 ; School of Mines I 
and Technology, Dr. H. B. Fantham appointed Pro
fessor of Zoology in the, 422 ; Dr. C. E. Moss appointed , 
Professor of Botany in the, 442

South America, Return of Dr. F. M. Chapman from, 375 
South Australia: C. Fenner appointed Superintendent of

Technical Education in, 240; Prospects of Establishing 
a Paper-making Industry in, W. A. Hargreaves, 396 

South Orkneys, Meteorological Observations in the, in 1915,
R. C. Mossman, 335

South Queensland, The Stanthorpe District of, E. C. Saint- 
Smith, 399

South Staffordshire Coalfield, Geology of the Eastern 
Boundarj’ Fault of the, W. H. Foxall, 55

South Westland, Through, A. M. Moreland, Second edition, 
48

Sparrow-hawk, Breeding Habits of the, J. H. Owen, 39,255 
Spectra: and Absolute Magnitudes of Stars, G. S. Monck,

41 ; of Restricted Coincidence, Non-reversed, C. Barus, 
402

Spectroscopic Resolving Power, C. M. Sparrow, 216
Spectrum Interferences, Path Differences within which, are

Observable, C. Barus, 402
Speech Sounds, Registration of, Dr. E. W. Scriptlire, 275 
Sphenacodon, Marsh, S. W. Williston, 403
Spiral Nebulae, Internal Motion in, A. van Maanen, 156 
Spitsbergen : Ice Conditions Around, A. Hoel, 454; Work of

the Swedish Expedition to, 132
Sprats, Preservation of, in Oil, Dr. E. J. Allen, 137
Standard Bread, 230
Standardisation : and its Influence on the Engineering In

dustries, Le Maistre, 158; and the Metric System, 377 
St. Andrews University, Sir Douglas Haig elected Rector, 

182
St. Vincent, Agricultural Department of, Report of, 497 
Star : A Faint, with Large Proper Motion, Prof. Barnard,

22 ; -Bearing Finder, The Mechanical, E. T. Goldsmith, 
348 ; -Bearings for Night-marching, H. E. Goodson, 67 ; 
Clusters, Investigations of, Dr. H. Shapley, 438; Mag
nitudes in, iii., H. Shapley, 163 ; -Fishes, Development 
of Some, Dr. J. F. Gemmill, 242 ; Identifier and Dia
grams for the Graphical Solution of Problems in 
Nautical Astronomy, J. E. McGegan, 406; with a Large 
Proper Motion, A, F. Gonnessiat, 323

Stars : at a Glance, 407; Binary, The Masses of Visual, 
R. T. A. Innes, 99; Colours of, in Globular Clusters, 
The, Dr. Shapley, 257; Colours of the, A Simple Method 
for Determining the, F. H. Seares, 163; Daylight 
Photography of, A. F. and F. A. Lindemann, 499; 
Identification of, 406; Mean Parallaxes of, of Different 
Magnitudes, Sir F. W. Dyson, 120; Spectroscopic 
Classification of, Prof. Iniguez, 438; The, as Guides for 
Night-marching, E. W. Maunder, 67; Two, with 
Common Motion, Parallaxes of, O. J. Lee, 317; 
Variable, R. M. Deeley, 109; Long-period, Rev. 
T. E. R. Phillips, 336

Statics : a First Course, C. O. Tuckey and W. A. Nayler, 
347

Steel : Low-Carbon, Grain-growth in Deformed and An
nealed, R. H. Sherry, 383 ; Mechanical Properties of, 
The Influence of Phosphorus and Sulphur on, Prof. 
H. C. H. Carpenter, 410; Mechanical Properties of, 
The Influence of Some Elements on the, Dr. Stead, 410; 
Mild, Torsional Hysteresis of, J. J. Guest and F. C. 
Lea, 322; Tool, The Heat Treatment of, H. Brearley, 
Second edition, 308

Steels : Corrosion and Electrical Properties of, Sir R. Had
field and Dr. E. Newbery, 282 ; Used as Length 
Standards, Changes in, M. Guillaume, 437

Steering by the Stars for Night-flying, etc., Dr. J. D. 
White, 67

Stefansson Arctic Expedition, The, 38; Work of the, 297 
Stein’s, Sir Aurel, Third Journey in Central Asia, no 
Stellar Spectra, Peculiar, Miss Cannon, 417
Steric Hindrance and the Existence of Odd Molecules, G. N. 

Lewis, 243
Stockholm University, Gift to, by Mrs. A. Ruben, 422 
Stone Monuments in Cork County, The, J. P. Condon, 96 
Storage Cell, The Chemical Changes in the Ordinary, 

C. Fdry and E. Fournier, 55
Storm : of November n-13, 1915, The, Lieut. A. E. M. 

Geddes, 242 ; Warnings, The Value of, 357
Strade e Gallerie, Costruzioni di, Prof. S. Rotigliano, 365 
Stresses in Transparent Materials as Revealed by Polarised

Light, Prof. E. G. Coker, 95
Strijkinstrumenten, De, J. W. Giltay, 257
Struthiomimus, A Skeleton of, from Alberta, Prof. H. F. 

Osborn, 497
Subtropical Vegetable-Gardening, P. H. Rolfs, 189 
Sukura-jima Eruptions and Earthquakes, The, Bulletin ii.,

Prof. Omori, 57
Sulphate of Ammonia, Committee of Manufacturers of, 474 
Sulphur: Action of, on Baryta, L. Guitteau, 203; Phos

phorus and, The Influence of, on the Mechanical 
Properties of Steel, Prof. H. C. H. Carpenter, 410

Summer Time : Proposal to Reintroduce, Rejected by the 
Committee of the Prussian Diet, 414; to be Re
introduced in Germany and Austria-Hungary, 435

Sun : An Old Observation of an Eclipse of the, G. Bigour
dan, 263 ; Anomalous Dispersion in the, J. Evershed and 
Dr. Royds; Dr. St. John; Dr. A. S. King, 136; 
Observations of the, Made at Lyons Observatory, J. 
Guillaume, 83, 223 ; -spot, A Great, 478; -spots, Radial 
Motion in, J. Evershed, 196; Temple at Mesa Verde 
National Park, The, Dr. J. W. Fewkes, 376

Survey Link, The, Connecting the Triangulations of India 
and Russia, Sir T. H. Holdich, 92

Swanley Horticultural College, Miss G. J. Sanders appointed 
Principal of the, 162

Swansea Technical College, Gift by Baldwins, Ltd., 240
Sweden, A Yearly Meeting of Biologists in, 333
Swedish : Academy of Science, The Ethnographical Collec

tions of the, 333 ; Medical Association, The Alvarenga 
Prize awarded to Dr. E. Nilsson, the Jubilee Prize 
awarded to H. B. Lundborg, 475; Royal, Academy of 
Science, Election as Foreign Members of Sir W. 
Crookes, Dr. C. A. Angot, and Prof. A. Gartner, 355; 
State_ Natural History Museum, Opening of the New 
Building of the, 255

Swiney Lectures, ihe, on “The Mineral Resources of 
Europe,” to be delivered by Dr. J. S. Flett, 133; Dr. 
J. S. Flett, 213

Swiss Society of Natural Sciences, Yearly Meeting of the, 
G. C. Young, 197

Sy Comet, Elements of the, L. Fabry and H. Blondel, 324



Sydney Botanic Gardens, Notes from the, A. H. S. Lucas, 
243

Synchronous Signalling in Navigation, Prof. J. Joly, 8
Synthesis of the Base C3H4ON2 Derived from Methyl- 

aminomethyi-3, etc., C. A. Rouiller, 83
Synthetic Chemical Industry in Great Britain, Future of the, 

F. H. Carr, 280
SZ Cygni, The Variable Star, F. C. Leonard, 136

Tables of the Logarithms of Numbers, Interpolated Six- 
Place, and the Natural and Logarithmic Trigonometric 
Functions, Edited by H. W. Marsh, 208

Talbot’s Observations on Fused Nitre, Lord Rayleigh, 428
Tapiolite in the Pilbara Goldfield, E. S. Simpson, 423
Taro, The Cultivation of, Dr. W. H. R. Rivers, 199
Teachers’ Guild, Address to, Prof. Shelley, 379
Tecchia d’Equi, Prehistoric Remains in the, Dr. C. de 

Stefani, 453
Technical : Bias in Schools, Prof. A. Smithells, 400; Educa

tion, Prof. Whitehead, 380; Institutions, The Associa
tion of, 156

Technology, School of, The Scientific Work of a, 178
Telephone, The, and Telephone Exchanges: their Inven

tion and Development, J. E. Kingsbury, 188
Telephony, The Growth of, Prof. T. Mather, 188
Temminck’s Stint, Miss M. Haviland, 356
Temperature Coefficient for the Duration of Life? Is there a, 

J. Loeb and J. H. Northrop, 83
Tenape Indians, Crania of the, in American Museums, 

A. Ilrdlicka, 19
Terrapin Scale, The, F. L. Simanton, 114
Tertiary Igneous Rocks of the Pyrenees, P. W. Stuart- 

Menteath, 448
Tetanus and Frost-bite, A. Lumiere and E. Astier, 344
Textile Institute, Annual Congress of the, 143
Theory and Experiment, 106
Thermo-electricity, etc., A New Effect Relative to, 

C. Benedicks, 363
Thompson, Elizabeth, Science Fund, The, 314
Thomson Effect in Wires, Measurement of the, H. R.

Nettleton, 322
Thorium Minerals, The Occurrence and Distribution of, 335
Thought, Organisation of, A. N. Whitehead, 362
Thunderclap, A Peculiar, Prof. G. Platania, 209
Thunderstorms, Winter, Capt. C. J. P. Cave, 328
Thyroid: Experiments with White Rats Fed on, Prof. 

Herring, 178; -feeding, Changes in the Pancreas In
duced by, Dr. Kojima, 179

Tibet, Marine Invertebrate Fossils from, Prof. H. Douvilki, 
481

Tiger-Beetle, The Bionomics of the, Miss L. H. Hine, 296
Timber: Control, Sir B. Fuller appointed in Charge of, 

495; Research in, 450; Restrictions of the Sale of, 474;
Trade, Technical Science and the, Prof. P. Groom, 450

Time: Greenwich, Resumption of, 95; Measurement of, 
Prof. H. H. Turner; Prof. J. Perry, 120

Tinctorial Constituents of Some Lichens Used as Dyes in
Ireland, H. Ryan and W. M. O’Riordan, 323

Toadflax, The Pollination of, S. P., Dr. C. E. Moss, 209
Toxada Island, R. G. McConnell, 398
Track and Contact Rails, Increase of the Resistance of 
, Standard Forms of, Prof. Kennelly, and Achard and

Dana, 40
Trade and Commerce, A. J. Dicks, 68
Training, Lord Haldane on, 143
Transneptunian Planet, The Search for a, A. Borelly, 277
Tree Wounds and Diseases, A. D. Webster, 427
Trichloroethylene, The Use of, in the Extraction of Oil 

from Soya Beans, 235
Trichostrongylus douglasi, Life-history of, Sir A. Theiler 

and W. Robertson, 439
Trinitrotoluene, Properties of the Sixth Form of, G. Korner 

and Dr. A. Contardi, 416
“ Troupe de Taza,” The, L. Gentil, 344
Trout.: -flies, Exhibit of, in the Natural History Museum, 

19; Sea-, The, H. Lamond, 445
Tsetse-flies: Habits of, in Nyasaland, Dr. W. A. Lam- 

born, 157; Recent Work on, 157
Tubercle: Bacilli- in Expectorations, etc., Detection of,

H. Bierry, 303; Bacillus, Cultivating the, from 
Sputum, Dr. Soparkar, 75

Tucson. Arizona, Work in 1913 and 1914 of the Observa
tory near, 115

Tumour Immunity, Heterologous, Dr. Tsurumi, 39 
Tunbridge Wells and Neighbourhood, Edited by H. R.

Knipe, 48
Tungsten : Ores, etc., from the Federated Malay States, 

395; Powder, Metallic, and High-speed Steel, 359, 
The K Series of, and the Production of the X-rays, 
R. Ledoux-Lebard and A. Dauvillier, 363

Tungus, Northern, The Physical Type of the, Miss Czap- 
licka, 199

Twin Operations, The Combination of, Dr. J. W. Evans, 
222

Two-dimensional Motion of a Plane Lamina in a Resisting 
Medium, The, S. Brodetsky, 483

Typhoid : and Paratyphoid Fevers, A New Test for, Capt. 
H. F. Marris, 274; Inoculation of the British Troops 
in France, 153

U Cephei, The Period of, M. B. Shapley, 56 
Udi-Okwogu Coal-field of Southern Nigeria, The, 357 
Uganda, Condition of Coffee in, 497
Ultra-Violet Radiation from the Sun, Prof. Birkeland, 177 
Unconformities Post-dating the Amuri Limestones, P. G.

Morgan, 395
United States : Agricultural and Industrial Education in 

the, Appropriation for, 23 ; Atlantic Coast, Currents of 
the, G. H. Fowler, 484; Bequests and Gifts for Higher 
Education in the, 241; Geological Work in the, 117; 
Gifts for Education in the, 482 ; History of Domestic 
and Foreign Commerce of the, 2 vols., E. R. John
son, T. W. van Metre, G. G. Huebner, and D. S. 
Hanchett, 42; Naval Research Council, The, 77, 
360, 440; Naval Observatory, Report of the, 455; 
Sources of Nitrogen Compounds in the, Dr. C. G. 
Gilbert; Sir E. Thorpe, 431 ; The Mesozoic and Cenozoic 
Echinodermata of the, W. B. Clark and M. W. 
Twitchell, 118

Unity of Mankind, Function of the State in Promoting the, 
Dr. B. Bosanquet, 303

Universe, The, and the Atom, M. Erwin, 246
University : and Higher Technical Instruction in France, 

Prof. P. Janet, 151 ; College of North Wales, Bangor, 
New Science Buildings of the, 503 ; Doctorates, Prof. 
J. B. Cohen, 327; The Making of a, Prof. S. J. 
Shand, 262

Urea and Sugar, Secretion of, by the Kidney, Prof. 
Cushny, 178

Utrecht University, Dr. J. Westerdijk appointed Extra
ordinary Professor of Phytopathology in, 422

Van Vleck Observatory, The, 22
Variable Nebula, The, in Corona Australis, J. H. Reynolds 

and K. Shaw, 56
Variables, Cluster, Prof. S. I. Bailey, 455
Vector Functions, Linear, Simultaneous Formulation of 

Two, F. L. Hitchcock, 463
Vermidea, The Grpup, Dr. S. F. Harmer, 28
Vermont, Eastern, Marble and Dolomite of, T. N. Dale, 117 
Vertebrata, Development of. Experimental Investigations 

info the, 307
Vienna University, Suspension of Lectures at the, 482 
Vignettes of Friends, Dr. A. C. Haddon, 267
Vinegar : its Manufacture and Examination, C. A. Mitchell, 

186
Visual Binary Stars, Densities of, E. Opik, 479
“ Vitamines ”: Chemical Nature of, Prof. C. Voegtlin, 

373 ; in Diet, Accessory Factors, or, Prof. W. M. 
Bayliss, 372

Vocational Outlook, The, Principal Maxwell Garnett, 379 
Voice, Inflections of the, Plotting the, B. Bradley, 335 
Volcanic : Heat, Utilising, for Power-production, 233 ;

Rocks, Constitution of the, of the Archipelago of the 
Comores, A. Lacroix, 43; of the Extreme North of 
Madagascar, etc., The Constitution of the, A. Lacroix, 
83



Vole, Field, An Undescribed Habit of the, T. A. Coward, 
462

Voles in Italy, A Plague of, and its Control, Prof. 
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Of Nature trusts the mind which builds for aye.’’—Wordsworth.

THURSDAY, SEPTEMBER 7, 1916.

THE PEOPLES AND LANGUAGES OF 
SIERRA LEONE.

Anthropological Report on Sierra Leone. By 
Northcote W. Thomas. Part i., Law and 
Custom of the Timne and other Tribes. Pp. 
196. Part ii., Timne-English Dictionary. Pp. 
viii +139. Part iii., Timne Grammar and 
Stories. Pp. xxx + 86.

Specimens of Languages from Sierra Leone. By 
Northcote W. Thomas. Pp. 62. (London: 
Harrison and Sons, 1916.)

MR. NORTHCOTE THOMAS, employed for 
a number of years as Government Ethnolo

gist in Southern Nigeria, was transferred recently 
to the Sierra Leone colony and protectorate to 
serve there in a like capacity. The first results 
of his work have now been published by the 
Crown Agents for the Colonies, and will not dis
appoint those whose expectations have been 
already raised over the remarkable research work 
conducted by Mr. Thomas amongst the tribes of 
Southern Nigeria—in which direction, be it ob
served, he revealed much that was new and in
teresting regarding the Semi-Bantu languages of 
the Upper Cross River basin.

Sierra Leone is a British possession of some 
30,000 square miles in area, but, like the adjoining 
regions of Liberia and French and Portuguese 
Guinea, its interest is not measured by the square 
mile. All this portion of (originally densely 
forested) West Africa has been the refuge of 
oppressed tribes driven out of the interior pasture
lands, and also the goal of negroid, cattle-keeping 
tribes of the mountainous regions of Senegambia, 
who have been drawn coastwards by the attrac
tion of the sea and its salt, and the commerce 
brought by European ships, perhaps from the days 
of the Carthaginians onwards. One feature 
amongst many others makes this region of Guinea 
singularly interesting to those who are exploring 
African ethnology, and that is the presence there 
of Semi-Bantu languages. We are already much 

indebted to Mr. Thomas for the information he 
has placed at our disposal regarding the Semi
Bantu speech forms of the Upper Cross River. 
The writer of this review, moreover, has. received 
of late invaluable information regarding the Semi
Bantu languages of Eastern Nigeria, first 
revealed, like so much else in African linguistics, 
by Koelle’s vocabularies. (Mr. Thomas, it should 
be remarked, both in the works under review and 
in those alluded to on Southern Nigeria, has 
always done full justice to Sigismund Koelle, an 
Anglican missionary of the middle of the nine
teenth century, whose “ Polyglotta Africana ” has 
only of late received the full appreciation it de
serves from students of African languages.) The 
Semi-Bantu languages are represented at the 
present day by small and scattered groups in the 
Bauchi hills and in the Middle Benue basin 
(Eastern Nigeria), in the Kaduna region of Central 
Nigeria, in a small portion of Togoland, in Sierra 
Leone and in Portuguese Guinea, and near the 
Upper Gambia, and, so far as we are aware, 
nowhere else. The affinities between each of 
these groups is indubitable when a comparative 
study is made, as also their inherent affinity with 
Bantu speech both in syntax and word-roots.

Two groups of these Semi-Bantu languages 
are confined in their area (more or less) to the 
Sierra Leone colony and protectorate: Bulom, 
originally the dominant speech of the Sierra 
Leone coast line, and Temne (Timne). The 
Temne people and language are distributed 
over the western part of Sierra Leone, with 
extensions (speaking different dialects) into 
French Guinea. At the present day the Bulom 
language is said to be nearly extinct, having been 
swamped by the steady progress towards the 
coast of the Mende tribes (which belong linguisti
cally to the Mandingo group). All that we knew 
of Bulom prior to Mr. Thomas’s conscientious 
work was derived from the records of Koelle and 
of Nylander, an Anglican missionary who com
piled an imperfect grammar and vocabulary of 
Bulom a hundred years ago. Temne, on the other 
hand, had been illustrated not only by Koelle (who 
alone has dealt with its exceedingly interesting 



western dialects), but in a thorough-going fashion 
by another Anglican missionary with a German 
name, Schlenker. Mr. Thomas’s work, however, 
in Temne, as in Bulom, is quite original, and is 
most useful in enabling us to understand the struc
ture and phonology of these two forms of Semi
Bantu speech, and moreover represents them as 
they are spoken to-day. Mr. Thomas will prob
ably quarrel with me for the frequent announce
ment that Temne and Bulom are “ Semi-Bantu.” 
He does not take up such a decided line himself, 
any more than he has done about some of the 
Semi-Bantu languages he was the first to illus
trate in the Cross River basin. But I claim the 
right to be more dogmatic, since I have had of 
late opportunities of dealing somewhat thoroughly 
with the Semi-Bantu languages and their affinities 
with the Bantu, and have come to the conclusion 
(foreshadowed many years ago by the great 
philologist, Bleek) that Temne and Bulom, like 
the languages of Portuguese Guinea, Togoland, 
and Eastern Nigeria, must be classed as Semi
Bantu.

Vol. i. of Mr. Thomas’s work deals with the 
laws and customs of the Mendi, Gola, Kisi, Kond, 
Timne, Loko, Limba, Yalunka, Koranko, Vai, 
and Susu peoples. (I quote his spelling, not 
always mine.) This volume contains excellent 
photographs of ethnic types. Another volume 
deals generally with the languages of Sierra Leone 
(besides Temne and Bulom): the Krim, Kisi, 
Limba dialects, Susu, Koranko, Yalunka, Kon6, 
Vai, Mende, Lok6, and Fula. This will be par
ticularly valuable for its treatment of the little- 
known and unclassified Limba (the speech of an 
interesting cattle-keeping tribe) and Loko. Lok6, 
I fancy, has not been written down before.

I might state, in conclusion, that Mr. Thomas’s 
work requires careful study and digestion before 
one can theorise from it.

H. H. Johnston.

AMERICAN NATURE-STUDY.
(1) The Life of Inland Waters. An elementary 

text-book of freshwater biology for American 
students. By Prof. James G. Needham and 
J. T. Lloyd. Pp. 438. (New York : The Com
stock Publishing Co., 1916.) Price 3 dollars.

(2) Wild Flowers of the North American Moun
tains. By Julia W. Henshaw. Pp. 383. (Lon
don and New York: McBride, Nast and Co., 
Ltd., 1916.) Price 10s; 6d. net.

(3) Hitting the Dark Trail, Starshine through 
Thirty Years of Night. By Clarence Hawkes. 
Pp. 191. (London: George G. Harrap and 
Co., 1916.) Price 3s. 6d. net.

(1) T)ROF. J. G. NEEDHAM, of Cornell Univer- 
J- sity, and his colleague, Mr. J. T. Lloyd, 

have prepared an introduction to the study of 
freshwater organisms—their adaptations, asso
ciations, and economic possibilities. The subject is 
an interesting one, the authors are enthusiasts and 
experts; the book should certainly give a stimulus 
to limnology. After dealing with the physical and 
chemical conditions of the freshwater environ

ment, and its relation to the land-surface, the 
authors discuss the various types of lakes and 
ponds, of streams, of marshes, swamps, and 
bogs, and the difference between high and low 
water in each case. Then comes a vivid, well- 
illustrated survey of the freshwater plants and 
animals. The subject of adaptations is also very 
successfully handled. Flotation is helped by the 
outgrowth of slender prolongations and by the 
production of oils, gases, and jelly. Movement is 
facilitated by the “ stream-line form ” familiar in 
fishes. Animals living near the shore have adap
tations for avoiding silt, for burrowing, for 
making shelters, for withstanding the rush of 
water. Seasonal vicissitudes are circumvented by 
adaptations for lying low, such as statoblasts, 
ephippia, and hibernacula. The secondary adapta
tion of originally terrestrial types to aquatic life 
is also discussed. Inter-organismal adaptations 
find fine illustrations in the bladderwort and in 
the dependence of the larvae of freshwater mussels 
on fish hosts. This leads on to associations or 
societies, whether in the open-water (limnetic) or 
by the shores (littoral), the latter being again 
divided into still-water (lenitic) and rapid-water 
(lotic) societies. The studies end up with a sugges
tive chapter on water-culture, which is not too 
dismally utilitarian. As an elementary introduc
tion to a fascinating study the book is admirable 
—clear, interesting, educative, and of moderate 
size. It is abundantly illustrated, and many of the 
figures have had brains put into their construc
tion.

(2) Mrs. Henshaw has done good service in 
compiling a convenient flora of the North Ameri
can mountains by means of which travellers can 
get to know a little about the characteristic alpine 
flowers. A terse diagnosis is given of each 
species, and then follow less formal descriptive 
notes in which there is occasionally a breeze of 
enthusiasm rather unusual in “Floras.” The 
arrangement is popular—mainly according to 
colour—but there is a scientific classification as 
well. There are sixty-four fine photographs and 
seventeen beautiful coloured plates.

(3) The author of “ Hitting the Dark Trail ” was 
accidentally blinded by bird-shot when a boy of 
fourteen, and the book tells with delightful frank
ness and simplicity how he has made a success of 
his life in the true sense. The “ menace of the 
years,” as Henley called it, found him unafraid, 
and in spite of grim difficulties and discourage
ments he has remained “master of his fate and 
captain of his soul.” Not only so; he has been 
able to trade with the visual gains of his early 
years, when he got a good grounding in wood
craft, and to get for himself and to give to many 
others a great deal of pleasure out of thirty years 
of Nature-study without eyes. Mr. Hawkes has 
written a number of popular “ animal bio
graphies ”; he has now essayed the more difficult 
task of writing his own. He succeeds consider
ably by being perfectly natural. The auto
biography reveals a fine quality of pluck, to 
reward which ought not to tax the resources of 
American civilisation.



THE KINETIC THEORY REVIVED.
The Dynamical Theory of Gases. By J. H. Jeans. 

Second edition. Pp. vii + 436. (Cambridge: 
At the University Press, 1916.) Price 165. net.

MORE than eleven years have elapsed since 
the first edition of this work was reviewed 

in Nature (April 27, 1905). Most of the pioneers 
of the attempted rigorous mathematical theory 
have passed away, and the attempt to reconcile 
Boltzmann’s minimum theorem with the properties 
of an aggregate of perfectly reversible units may 
be said to have been abandoned. On the other 
hand, the recently developed quantum hypothesis 
has, to some extent, had the opposite effect of 
leading us to believe that something more than 
the equations of reversible dynamics is needed to 
account for the phenomena of Nature. Equi
partition may be characteristic of molecular 
systems, but the celestial universe shows no ten
dency towards Maxwell’s law, and would probably 
refuse to obey it even if started according to this 
distribution.

The plan which Prof. Jeans now adopts in his 
book is probably the best one in the circumstances. 
The kinetic theory cannot be proved mathematic
ally, neither can the data determined from a calcu
lable mathematical theory be made to serve as more 
than approximations to the results of experiments. 
Thus arises a school of slipshod students of 
physics, who, when they cannot prove a result 
mathematically, state that it “ has been shown 
experimentally,” and if they cannot get their ex
periments to verify they state that it “may be 
proved ” (from theory). This danger is largely 
obviated by the division of the earlier chapters 
into four sections, entitled “ Mathematical Theory 
of a Gas in a Steady State,” “Physical Properties 
of a Gas in a Steady State,” “Mathematical 
Theory of a Gas not in a Steady State,” “ Physical 
Phenomena of a Gas not in a Steady State.”

Among the miscellaneous applications it is 
interesting to note Prof. Jeans’s remarks on the 
rate of escape of gases from planetary atmo
spheres. It will be remembered that the late Dr. 
Johnstone Stoney attempted to account for the 
loss of gases by the motion of the molecules which 
describe hyperbolic orbits under the attraction of 
the primary; and by assuming the absence of a 
particular gas from a particular member of the 
system he deduced the absence of other gases from 
other systems. It was, however, subsequently 
shown that, under the assumptions made by Dr. 
Stoney, the gases in question would not escape, 
and Dr. Stoney advanced the opinion that the 
methods of the kinetic theory on which his own 
investigations were based were inapplicable to the 
problem to which he had applied them. Accord
ing- to Prof. Jeans’s views, hydrogen does not at 
present escape, but it did so when the earth was 
at a far higher temperature than at present. On 
the other hand, the brief discussion on our exist
ing knowledge regarding the upper and lower 
regions of the atmosphere will help to reconcile 
theory with experiment.

The book thus contains as much information 
a.s an ordinary physics honours student can profit
ably study. But, of course, this is nothing like 
the whole of the kinetic theory, whether studied 
mathematically or experimentally.

G. H. B.

MENDELISM ON THE FARM.
A Manual of Mendelism. By Prof. James Wilson. 

Pp. 152. (London: A. and C. Black, Ltd., 
1916.) Price 2S. 6d. net

IJROF. WILSON has prepared an exposition 
L- of Mendelism which will be of special interest 
to stock-breeders and serious students of agricul
ture. It is a model of clearness and directness, 
and bears the marks of the teacher as well as of 
the investigator. After explaining Mendel’s ex
periments, his rule and his theory, the author 
passes to a discussion of various disturbing 
causes which account for abnormal distributions 
of characters. Thus there are cases in which the 
effects of the individual factors cannot be iden
tified separately; cases of the suppression of the 
effect of one factor by that of another; cases of 
incomplete or absent dominance; cases where a 
factor is believed to combine indifferently with 
more than one other; cases where two or more 
factors seem to be linked together so that they are 
handed on from generation to generation as one; 
and cases in which two different factors produce 
a similar effect.

These are some of the reasons for results which 
are not typically Mendelian, and they might have 
been added to. Thus it has been convincingly 
shown by Morgan and others that environmental 
and developmental influences may have a profound 
effect on the outcome of Mendelian factor-differ
ences. Prof. Wilson goes on to illustrate the im
provements which have rewarded careful experi
mentation, e.g. as regards yield of wheat and of 
milk. That Mendelian formulae can be used 
towards an increased production of material 
wealth has been proved by the results of workers 
like Nilsson-Ehle and Pearl, and these are but 
indications of what might be achieved. The aver
age yield of wheat in Britain is about 32 bushels 
to the acre; it might be raised to 40 or even 50 
bushels. “For every day by which the life of a 
variety of wheat is shortened between seed-time 
and harvest, the wheat-growing area in Canada 
reaches fifty or sixty miles farther northwards.”

The work done in Denmark shows how the 
wealth of Britain, so far as it proceeds from dairy 
cattle, might be very nearly doubled. Those who 
wish to know how such exceedingly desirable 
results can be attained will be well advised if they 
study a book like Prof. Wilson’s. It will show 
them how they may act with circumspection and 
foresight. The book would have been the better 
for pictures and its terse style is perhaps a trifle 
severe, but it is a book for the times, competently 
and carefully executed, which-those whom it espe
cially concerns should run to read.



HIGHWAY ENGINEERING.
Elements of Highway Engineering. By Prof. 

A. H. Blanchard. Pp. xii + 514. (New York: 
J. Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1915.) Price 12s. 6d. net.

THE rapid development of mechanically pro
pelled road vehicles during the past twenty 

years has brought about a complete revolution 
both in the construction and maintenance of roads, 
and the question of the development of the public 
road system has again, after years of neglect, 
become a problem of national importance. Motor 
vehicles are no longer mainly used for pleasure 
purposes; they are now an indispensable adjunct 
to almost every business, and for the economical 
working of motor lorries good road surfaces, and 
roads correctly laid out in regard to grade, are 
indispensable. Mr. Blanchard’s book, which has 
been written as a text-book for engineering 
students as well as a reference book for engineers, 
is a welcome addition to the literature of this 
branch of engineering practice.

The first three chapters are devoted to an his
torical review of the subject, to a brief account 
of the systems of road administration in Europe 
and the United States, and to the preliminary 
investigations which must be made before an 
engineer can design satisfactory and economical 
highways. The fourth chapter treats of the neces
sary survey work in laying out urban and 
country roads, and of the preparation of the plans. 
The next chapter is devoted to the problems of 
grading, drainage, and, most important of all, to 
the question of the foundations upon which the 
roadway is to be carried.

Earth roads, gravel roads, and broken-stone 
roads are then dealt with in order; the methods 
to be adopted in the construction of each class 
are described, and the question of maintenance is 
fully discussed. In the chapter on broken-stone 
roads the author explains in detail the modern 
methods of testing the suitability of various 
classes of rocks for road metal; more attention 
might with advantage be given in this country to 
the systematic testing of road materials.

The ninth chapter is devoted to a detailed 
account of the sources, characteristics, and physi
cal and chemical properties of bituminous ma
terials ; the highway engineer will find informa
tion in this chapter of great value to him when 
considering the question of the utilisation of bitu
minous materials in any proposed road reconstruc
tion work. The next three chapters explain fully 
how these bituminous materials are best employed 
for dust-preventive purposes on ordinary roads and 
in the construction of bituminous macadam pave
ments and bituminous concrete pavements; the 
mechanical plant required for these operations is 
described in detail.

In the next five chapters the author treats of 
asphalt, wood-block, brick, and stone-block city 
roadways, describing the latest methods of con
structing each type of roadway and of the machin
ery and other appliances required for their econo
mical and speedy construction.

The remainder of the book is devoted to a brief 
but valuable discussion of the relative advantages 
and disadvantages of various types of roadway, 
and to an account of the methods of constructing 
the side-walks, curbs, gutters, culverts, bridges, 
and other details of road construction.

The book is well illustrated and thoroughly up- 
to-date, and should prove a welcome addition to 
the reference library of every engineer engaged on 
roadway design, construction, and maintenance.

T. H. B.

OUR BOOKSHELF.
The Military Map: Elements of Modern Topo

graphy (French School of War). Pp. vii+130. 
(London: Macmillan and Co., Ltd., 1916.) 
Price 2s. 6d. net.

In this book the authors set out to discuss the 
topographical map which has been produced 
especially for military purposes, and to treat par
ticularly of the French General Staff map on the 
scale of 1 : 80,000. An introduction deals with 
the general principles on which a survey is carried 
out, while five chapters are devoted to the repre
sentation of detail and relief, and to some informa
tion relating to the French 1 : 80,000 map.

It cannot be said that the result is satisfactory 
as an introduction to military topographical maps 
or as a description of the French map. The 
authors do not seem to have that practical 
acquaintance with topographical surveying which 
would have enabled them to avoid several mis
takes which occur, and render the book mislead
ing for a beginner. The statement in the intro
duction that in triangulation the actual angles of 
the plane triangle formed by three stations are 
measured could not have been made by anyone 
who had used a theodolite, and is quite misleading 
as describing an operation in which horizontal 
angles are determined. Map projections are not 
satisfactorily treated, and at least the respective 
merits and demerits of those which are instanced 
might have been given. The retention of French 
terms is stated in the preface to be intentional, 
but it would have made the book much easier to 
read if after once quoting the French term the 
English equivalent had been employed, and a 
glossary of the French terms added as an appen
dix ; as it is, many existing English terms do 
not appear, and some new ones are coined for 
which there is no need.

The relief of the ground is attributed to certain 
portions of the soil having sunk while others have 
been lifted, but no suggestion of the modelling of 
the surface by erosion appears. In treating of 
relief, the theoretical principles of contours and 
hachures are given, but in practice these are not 
strictly followed, and the reasons for the modifi
cations should be given; the use of colour is not 
alluded to. Orientation in the field is the subject 
of the last chapter, but in advocating the use of 
the watch for this purpose, the error which may 
be introduced at different times and places should 
have been carefully explained. H. G. L.



Commercial Egg-Farming: From Practical Ex
periences gained over a Period of Years. By 
S. G. Hanson. Pp. 62. (London: Constable 
and Co., Ltd.) Price is. net.

“ I am not a poultry-farmer because I like hens, 
but simply because 1 do not know how to earn an 
equal income so easily in any other way.” So 
says the author on p. 10. This fact alone should 
secure for the work the serious consideration of 
all poultry-keepers. It is a good book containing 
much information and no padding. ;We should, 
however, have liked more detail on several points, 
and are far from convinced as to the economic 
side of the large brooder-house.

We note there is no balance-sheet. The cost 
of rearing pullets, even Leghorns, appears almost 
too modest at 2s. 6d. per head; and colony houses 
at about 2I. each (p. 39) also seems scarcely 
sufficient.

We like the author’s capital charge of il. per 
bird, and this agrees with dur own estimates and 
experience. No figures are given covering 
labour, rent, rates, and depreciation, considerable 
items on large plants.

The book is well worth reading, being full of 
hints, and the figures on the income side do not 
appear to be exaggerated; but it must be remem
bered that there are many drones in a large flock, 
and it is on the elimination of these that ultimate 
success depends. Although we are far from con
vinced as to the desirability of dry-mash feeding, 
there is much to be said in its favour on the score 
of economy of labour.

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.]

Observations on the Excitation of Helium Spectra.
In the course of an examination of the properties 

of the electron discharge in an atmosphere of helium 
we have made some observations of the conditions 
affecting the excitation of the lines of the helium 
spectra which seem to be of considerable interest. The 
source of electrons was an incandescent fungsten fila
ment, and the discharge passed to a parallel nickel 
wire about 8 mm. distant. The electrodes were 
mounted in a quartz tube filled with helium at about 
2 mm. pressure. The helium was free from all con- 

1 taminants except a small amount of mercury vapour, 
the partial pressure of which was about o-ooi mm. in 
the observations immediately following.

In a particular experiment the current across the 
gap increased slowly from zero to 10 microamperes 
as the potential difference between the anode and the 
negative end of the filament was raised from o to 
20 volts. The current then increased more rapidly to 
100 microamoeres at 23 volts, when the arc spectrum 
of mercury flashed out and the current jumped to 220 
microamperes, the potential necessary to maintain the 
discharge dropping at the same time to 21 volts. On 
raising the potential further the current increased 
rapidly to 690 microamperes at 23-5 volts, when the 

helium spectrum flashed out. With higher potentials 
most of the lines in the helium spectrum increased in 
intensity and the current increased, but at a gradually 
diminisning rate, to 1450 microamperes at 40 volts.

In other experiments the helium spectrum has been 
found to be excited by 22-5 volts potential difference. 
If allowance is made for the initial kinetic energy 
of the electrons and for the drop of potential down 
the filament due to the heating current, this quantity 
is not increased by so much as one volt, and there are 
indications that it tends to approach a lower limit close 
to the ionisation potential value for helium found by 
Franck and Hertz and by Pawlow. In any event, the 
observations made would seem to destroy the special 
significance of the value (approximately 30 volts) of 
the minimum potential difference necessary to excite 
the line spectra of helium given by Rau. There is no 
doubt that these spectra can be excited by the impact 
of electrons having energies much less than the value 
of the ionisation energy of helium calculated by Bohr. 
We are unable to reconcile these results with Bohr’s 
theory except on the hypothesis that the impact ionisa
tion of helium is a more complex phenomenon than 
has been supposed. Possibilities which suggest them
selves are that the ionisation is the result of successive 
impacts or results from impacts on atoms in an 
abnormal condition caused by the absorption of radia
tion generated in other atoms in consequence of elec
tron impact. Experiments to test these possibilities 
are in preparation.

In contrast to the lines of the mercury arc spectrum 
the different helium lines behave differently inter se 
when the exciting voltage is changed. Thus the blue 
line 4472 requires about half a volt, and the blue line 
4713 about a quarter volt more potential difference for 
excitation than the yellow line. The green line 4922 
of the first subsidiary series of parhelium seems to 
appear and disappear along with the blue line 4472 
of the first subsidiary series of helium. The order 
of excitation with voltage for the different lines is not 
simply a question of frequency, but depends partly on 
the series to which the lines belong. Most of the lines 
increase steadily in intensity with increasing voltage 
and current density, but the line 4713 of the second 
subsidiary series of helium increases rapidly in in
tensity to a maximum soon after excitation, then be
comes very faint as the potential difference is increased 
to about 40 volts, reappears with higher voltages, and 
then increases steadily in intensity with rising poten
tial difference. Several of these effects have been 
noted by Rau at higher voltages.

We have examined the radiation from the helium 
spectrum in the extreme ultra-violet when excited by 
40 to 70 volts potential difference, using a photo
electric method, and have obtained definite indications 
of the presence of radiations having wave-lengths 
close to 600 and to 400 Angstrom units respectively.

O. W. Richardson. 
C. B. Bazzoni.

Wheatstone Laboratory,
King’s College, London.

The late Prof. James Geikie.
A biography of the late Prof. James Geikie is now 

in course of preparation, and the work would be 
greatly facilitated if those who have letters or com
munications of general interest from him would kindly 
forward these to me at the Royal Scottish Geograph
ical Society’s Rooms. Synod Hall, Castle Terrace, 
Edinburgh. They will be carefully preserved and re
turned after being copied. Marion I. Newbigin.

Edinburgh, September 4.



A TREATISE ON ELECTRICITY.1
T N the treatise on electricity referred to below 
-L the author aims at the production of “an 
advanced text covering both the theoretical and 
practical sides of the subject, so far as this can 
conveniently be done in a single volume.” A 
somewhat obscure statement in the preface in

• Fic. i.—Damped Oscillatory Discharge. Photographed by Prof.JJ. Zenneck. 
on Electricity."

forms us that “ though complete in itself, the book 
is not intended for beginners, who may be sup
posed to have read one of the excellent elementary 
treatises available, such as Whetham’s ‘ Theory 
of Experimental Electricity. ’ ” As a matter of 
fact, the first half of the book contains a 
curious combination of advanced mathematics and 
elementary physics. In the present 
state of our public-school education, 
in which it is possible for a boy to 
complete his school course with 
practically no knowledge of ele
mentary science, such a combination 
may be necessary. This part of the 
treatise might therefore be recom
mended to a mathematical honours 
student taking up for the first time 
the study of electricity.

In the first chapter, which is 
a mathematical introduction, the 
author discusses the transformation 
of Gauss, the theorems of Green and 
of Stokes, the equation of wave
motion, and the Bessef functions. 
In the second chapter he gives an 
elementary description of the be
haviour of magnets and the plotting of lines of 
force with iron filings. This and the seven 
chapters following have been kept fairly simple 
and are intended to contain all the principles 
necessary for a right appreciation of the subject. 
The author is to be congratulated on the freshness

1 “A Treatise on Electricity.” By F. B. Pidduck. Pp. xiv+646. 
(Cambridge: At the University Press, 1916.) Price 14^. net. 

of his presentation even of familiar topics. 
Recent forms of apparatus are well described and 
illustrated, and some novel experiments are intro
duced. The method of exhibiting lines of electric 
force by scattering small crystals of oxalic acid 
on a cardboard sheet is interesting, and the result 
is well shown in Fig. 38.

We notice that the term “electromotive force” 
(p. no) is used as equivalent to “dif
ference of potential.” In our opinion 
this is a mistake; it is better to con
sider the E.M.F. as that which gives 
rise to a P.D. Thus in a cell on 
open circuit the E.M.F. due to the 
chemical action of the constituents 
sets up a P.D. between the terminals 
which, inside the cell, is opposed to 
the E.M.F. When the terminals are 
joined by a conductor the P.D. 
between the terminals falls, but the 
E.M.F. of the cell (neglecting polar
isation) remains the same. In other 
cases an E.M.F. may arise from 
thermal effects or electromagnetic 
induction.

One difficulty which always per
plexes a student of electricity is the 
significance of “ magnetic induc
tion,” B. It was with a certain 
amount of pleasurable anticipation 
that we. referred to Mr. Pidduck’s 

treatment of this subject, only to be confronted 
by the bald statement: “The vector B is called the 
magnetic induction, and the last equation may be 
written B = H+4?rI, where addition signifies addi
tion of rectangular components.” It is true that 
the reader is assured that he will appreciate the 
full importance of the vector B after reading the 

Fig. 2.—Beats in the Oscillatory Discharge of the Secondary of a Coupled Circuit. From a 
photograph by Prof. J. Zenneck. From “ A Treatise un Electricity.”

next chapter, dealing with the induction of cur
rents, but an appreciation of its importance is not 
the same as a clear realisation of its meaning. It 
is a remarkable fact that the term “ permeability ” 
is not mentioned in the index, nor does it appear 
to be once referred to in the text.

The latter half of the book, containing chapters 
which form introductory accounts of special



subjects, is sure to prove of great service to ad
vanced students. A valuable chapter on applied 
electricity is introduced, in which is a welcome 
section on the harmonic analysis of curves. The 
chapter on electric oscillations is one of the best 
in the volume. Prof. J. Zenneck’s photographs 
of oscillatory discharges,, two of which are here 
reproduced by the courtesy of the publishers, are 
excellent, as are the descriptions of the laboratory 
experiments that may be carried out in illustra
tion of various branches of the subject. In a 
footnote to p. 444 is found a reference to the fact 
that the ratio of the electromagnetic to the elec
trostatic unit of charge has the dimensions of a 
velocity, followed by the startling statement: 
“The theory of electrical dimensions is otherwise 
of little interest.” In view of the practical ad
vantage to be gained by testing the dimen
sions of the terms of an equation and the 
stress laid recently on the principle of 
similitude or dynamical similarity, such an 
attitude cannot be justified.

In the chapter on the conduction of elec
tricity through gases the author is scarcely 
fair to research carried out in this country. 
The corpuscular view of the kathode 
rays seems to have been advanced first 
by Varley in 1871, and the investigations 
of Sir W. Crookes surely deserve further 
description. In the account of the measure
ment of the ratio of the charge to the mass 
for the kathode particles Mr. Pidduck is 
less than just to the work of Schuster 
described in his second Bakerian lecture 
(1890) and to the experiments of Sir J. J. 
Thomson shown in a lecture delivered 
before the Royal Institution (Electrician, 
May 21, 1897). Kaufmann’s paper was 
communicated to the Annalen on the same 
date. Wiechert’s earlier experiments, 
“which did not go beyond the previous 
work of other observers” (“The Progress 
of Physics,” Schuster, p. 68, 1911), were 
described in a lecture delivered on 
January 7,’ 1897. The experiments of 
Richardson and Compton in America 
on the photo-electric effect were carried 
out almost at the same time as those of 
Hughes at Cambridge. Millikan has just 
shown that it is possible to get very accurate 
values for Planck’s constant, h, by the use of 
this method. A useful summary of fundamental 
physical quantities is given on p. 513. The name 
“Boltzmann’s constant ” is assigned by the author 
to the constant of molecular energy, a. It is usual 
to give this name to the entropy constant, k, 
which has a value § a.

The concluding chapters deal with radioactivity, 
as exhibited by radium and its derivatives, and 
the mathematical theory of electrons. The illus
trations include a number of C. T. R. Wilson’s 
remarkable cloud photographs showing the tracks 
of ionising particles in gases.

H. S. A.

EGYPTIAN ASTRONOMY AND THE 
ZODIAC.

T N a recent number of the Bulletin de I'Institut 
-L Francais d’Archeologie Orientate (cxii.) of 
Cairo, M. Georges Daressy, one of the foremost 
among French Egyptologists, treats of the know
ledge of the constellations in ancient Egypt. His 
article is entitled “L’Egypte Celeste,” by which 
words he means the duplication of the geography 
of the Nile valley into the sky, for the priests 
mentally projected another Egypt into the northern 
heavens. By a kind of symbolic celestial geo
graphy the daily solar journey was considered as 
a descent or voyage of the sun upon a river, the 
duplicate of the Nile, but situate in the firmament.

This conception having been evolved, to render 

Double zodiac of the French Archaeological Institute at Cairo.

the allegory geographically complete, it became 
necessary to have a series of “nomes,” or 
counties, alongside the celestial river upon the 
banks, the district deities of which should corre
spond with those of similar sites through which 
the terrestrial Nile wended its way. For this 
purpose they selected the path of the ecliptic and 
identified that with the Nile’s course. Precisely 
as each Nilotic “ nome ” possessed its own deity 
with his, or her, special totem symbol, so the 
Egyptian “wise men” provided parallel deity 
figures for their celestial river upon which the sun 
voyaged. With this object they adopted the 
zodiacal signs—the decans, the planets, and 
various constellations—because they required 
stellar associations, not only for the • forty-two



“nomes,” but also for more than one temple, or 
important shrine, and its attendant city in many 
of the “nomes.”

The event which induces M. Daressy to publish 
the fruits of his erudition upon this subject is the 
publication by him of a bronze zodiac with a 
series of two rows of twelve figures, the outer 
zone being the familiar zodiacal signs, and the 
inner, twelve animal symbols, attributable, 
Egyptologists think, to the twelve forms or phases 
assigned to the sun during his twelve hours’ 
journey. These, in the earthly Egyptian 
gazetteer, are assigned to twelve of the twenty 
districts of Lower Egypt. This newly found double 
zodiac is very valuable for the explanation it 
affords of the symbols of the constellations upon 
the Denderah zodiac, because all these figures are 
intermingled in the large central circular disc, 
mixed up with deity figures representing the 
planets and certain prominent bigh-magnitude 
stars and the decans.

It should be stated that the zodiacs designed, 
and hitherto found, in Egypt are not of great 
antiquity. The arrangement of their symbols and 
of figurative objects for some constellations has 
certainly been produced under Greek influence. 
They appear to emanate from the Egyptian priests 
uniting their old stellar figure mythologies to the 
astronomical astrology of the Alexandrian school. 
Both parties, however, must at the date of the 
composition of these zodiacs have been acquainted 
with the Chaldean science of the heavens, deriva
tions from which appear in the Old Testament 
and early Greek classics and art.

The deity symbols upon the Babylonian 
boundary stones are almost always astral and 
frequently zodiacal. Since the large increase in 
number of these monuments found at Susa, we 
have a much more complete series of the symbols.

Thus upon the stele of Melishipak we have the 
figure of an archer with the upper part human 
and the lower part that of a double-headed horse 
and two tails; those of a horse and a scorpion; 
also wings. This representation agrees almost 
completely with the Sagittarius of the Denderah 
zodiac, and with this Sagittarius the scorpion is 
associated in both cases.

This assimilation of Mesopotamian astronomy 
is identical with the adoption by the Egyptians of 
several Babylonian legends of the gods into 
Egyptian mythology. These exploits were foisted 
upon the deeds of Egyptian deities. For ex
ample, the Izdubar (Hercules) legends were in 
some Cases introduced into the conflicts of Horus.

The parallels between terrestrial Egyptian geo
graphy and the places of the stars must, however, 
have been very old in Egypt, though not anterior 
to the era of Menes. M. Daressy ingeniously 
explains the principles upon which these were 
arranged, and henceforth Egyptologists will trace 
in the primitive texts allusions to them and decide 
approximately when they were invented. The 
favourite constellations other than the zodiac were 
the circumpolar stars, because they never set and 
so were symbolic of eternity.

In addition to the famous zodiac from Denderah, 
now in the Louvre, we have, among others, the 
new one at Cairo, the planisphere and tableaux 
carved on the hypostyle hall at Denderah, copies 
of others once at Esneh and Erment, and the coffin 
of Hern-netch-tep in the British Museum.

Joseph Offord.

THE PREVENTION OF COLLISION AT 
SEA A

PROF. JOLY proposes, in the work before us, 
that sound, which travels at different rates 

through different fluids, should be utilised for 
navigational purposes as well as for the preven
tion of collision. The rate of travel of sound 
through air—viz. 1090 ft. per sec. at a tempera
ture of 320 F. (zero C.), or 1100 ft. per sec. at a 
temperature of 520 F. (n'i C.J—has long 
been utilised in H.M. naval surveying ser
vice for measuring bases in places where 
it is not possible to land, owing to the 
coast being covered with mangrove growth. 
The system in use is to fire a small mortar which 
has a plug driven in its muzzle and to note the 
time which elapses between the flash of the dis
charge and the report of the mortar. For this 
purpose a chronometer watch which beats five 
times for every two seconds of time is used, and 
it will be evident that each beat of the watch 
represents 440 ft., so that if the observer makes 
a mistake in counting the beats a corresponding 
error will be the result in the length of the base.

This method of ascertaining distance has also 
been used to ascertain the distance off a cliffy 
coast when sailing along it.- In H.M.S. Actceon, 
when sailing along the coast of Russian Tartary, 
which has very few distinctive marks, a gun was 
fired at intervals and the beats of the watch 
counted until the echo was heard. Half the time 
elapsed gave the distance off.

In the case of sound travelling through water 
the rate is much more rapid, and that rate depends 
on temperature as well as on the density. In 
river water the rate is 4714 ft. per sec. at a tem
perature of 550 F. (130 C.), and of 5013 ft. per 
sec. at a temperature of 86° F. (300 C.), whilst 
in sea-water, at a temperature of 68° F. (200 C.), 
its rate is 4761 ft. per sec., but where the specific 
gravity of the water is increased, as in the Medi
terranean or Red Sea, the time will be different. 
In thick weather, therefore, when the flash of a 
gun cannot be seen, the distance off can be ascer
tained by noting the number of beats between 
the receipt of a sound travelling through water 
and one through the air, provided they are 
emitted simultaneously. This difference is 
4'25 secs, for each nautical mile the observer is 
distant from the point where the sound is emitted, 
or 10'63 beats of the watch per mile.

In a vessel fitted to send or receive radio- 
telegraphic messages, 'if a signal be sent simul
taneously with the sound signals it is equal to 
seeing the flash of the gun. If the number of 

1 “Synchronous Signalling in Navigation.” By Prof. J. Joly. Pp. 64.. 
(London : T. Fisher Unwin Ltd., 1916.) Price 3J. 6rZ. net. 



beats be counted between the receipt of the radio- 
telegraphic message and the subsequent reports 
through the water and the air, the distance can 
be ascertained and checked, observing that an 
error of the beat means zi.40 ft. in air, but in water 
an error of one beat means an error of 1900 ft.

If sound signals could be implicitly relied on 
they would be a still greater aid to the seaman 
than they now are, for they are used at present 
both in air and water to warn vessels—in air by 
bells, guns, and sirens, and in water by sub
marine bells—but, unfortunately, they are not 
absolutely to be relied on, for experiment has 
shown that areas of silence occur sometimes in the 
vicinity of the localities where sound signals are 
emitted through the air, and that signals emitted 
through water may be deflected or reflected by 
obstruction. But further experiments are re
quired before a definite opinion can be pronounced 
on their accuracy, and especially experiments on 
the rate of travel of sound through ocean water 
of different densities and temperatures. Experi
ments seem also to be needed in crowded thorough
fares as to whether sound-signals are or are not 
masked by more than one vessel emitting them. 
In addition, experiments are desirable with refer
ence to the conveyance of sound through the water 
from shore stations : (i) What means should be 
taken to send the signal? (2) Will waves beat
ing on the shore, especially on a rocky coast, 
interfere with the signal?

, It is a great advantage to seamen that men of 
science should direct their attention to investi
gating problems of this nature, and it is to be 
hoped that Prof. Joly’s work may cause the 
subject to be taken up and some further experi
ments made on the points which are still uncer
tain ; but the book as it is is well worthy to be 
studied by all navigators.

It only remains to point out that it is a simple 
matter to draw a curve which will tell at a glance 
the distance from a station emitting simultaneous 
signals. If the beats of the watch be used as 
ordinates and tenths of miles as abscissae, three 
■curves can be drawn, one showing the distance 
off by the time elapsed between the flash of a 
gun, or the receipt of a radiotelegraphic signal, 
and the sound conveyed through the air; another, 
of the distance off by the time elapsed between 
the flash of a gun, or the receipt of a radio- 
telegraphic signal, and the sound conveyed 
through the water; and a third by the time 
elapsed between the two sounds, one conveyed 
by air, and the other by the water.

PROF. T. G. BRODIE, F.R.S.

DEEP regret is felt by many men of science 
at the death of Prof. Brodie, which occurred 

■suddenly (from heart failure) at the early age of 
fifty on August 20. He was not only pre-eminent 
in the scientific world, but had endeared himself 
in a quite exceptional way to his numerous pupils, 
colleagues, and friends. The world is indeed 
poorer by his loss, and the tragic suddenness in 

being cut off in his prime adds an unusual pathos 
to the event.

Prof. Brodie was born at Northampton, and was 
the second son of the Rev. A. Brodie, Vicar of 
Grandborough. He was educated at King’s College 
School and St. John’s College, Cambridge. He 
received his medical education at King’s College, 
London, and after a brilliant academic career 
there and taking his degree of M.D. at the London 
University, he became demonstrator of physiology 
at his alma mater, and devoted his life thenceforth 
to this branch of science. He then became in 
turn senior demonstrator of physiology at the 
London Hospital and lecturer in the same subject 
at St. Thomas’s Hospital. While still a student 
he commenced research work, and his earliest 
paper on Muscular Elasticity still remains authori
tative. So closely was his name connected with 
original research, and so numerous were his 
papers on both the chemical and physical side of 
physiology, that when Prof. Sims Woodhead 
relinquished his directorship of the laboratories of 
the Royal Colleges of Surgeons and Physicians, 
London, for his chair at Cambridge, Brodie was 
immediately chosen as his successor, and he held 
the post with distinction and success until the 
Royal Colleges, as a measure of economy, decided 
to maintain their laboratories no longer. So 
fruitful had been the work carried out and inspired 
by Brodie in this position that in 1904 he received 
his F.R.S. Then came an interval in which 
Brodie filled simultaneously three posts—namely, 
the lectureship on physiology at the London 
School of Medicine for Women, the professorship 
of physiology at the Royal Veterinary College, 
and the professor superintendentship of the Brown 
Animal Sanatory Institute. This triple part meant 
overwhelmingly hard work, but it did not stop 
Brodie’s researches, and it was only because each 
post was so poorly paid that it was necessary. 
England often treats her scientific sons thus, and 
it is much to be regretted that a man of such 
distinction should have been obliged to seek a 
position and salary worthy of his gifts in a colonial 
university. It was in 1908 that Brodie accepted 
the chair of physiology at Toronto, and London’s 
loss was Canada’s gain.

Prof. Brodie used to revisit London every long 
vacation, and during these so-called holidays he 
was always hard at work at research. It was 
during this time that his famous work on the 
kidney was carried out, and his Croonian lecture 
at the Royal Society dealt with one aspect of his 
investigations on this subject. Soon after the out
break of war he became a captain in the Canadian 
medical service, and in this position undertook 
valuable research work on questions arising out of 
the war: such as respiratory effects, and the 
means of re-educating maimed men to become 
useful members of society.

As a teacher he was most successful; as a 
writer he was a little slow, but always sure and 
lucid; his unpublished manuscripts will be brought 
to light later; as a personal friend he was loyal, 
straightforward, and true.



His widow and three fine sons survive to mourn 
his loss; his funeral at Hampstead on August 23 
was a military one, and was largely attended not 
only by his relations and personal friends, but by 
representatives, military and medical, of both 
British and Canadian institutions.

SCIENTIFIC AND INDUSTRIAL .
RESEARCH.1

THE important Report before us embodies the 
first annual statement of the work of the 

Advisory Council. Its contents deserve the 
closest consideration by all who have been interest
ing themselves in the dominating questions of the 
organisation of scientific and industrial research. 
We hope to deal more in detail with the proposals 
and suggestions in the Report in a later issue. 
Meanwhile, it will be sufficient to point out that 
it is divided into sections which are occupied 
respectively with :—

(i) The statement of the problems at issue and 
the steps taken by the Advisory Council to inform 
itself as to the present condition of scientific 
research in the United Kingdom and the bodies or 
persons conducting it.

(ii) The standing committees appointed on 
special subjects and the co-operative action under
taken by trade associations and professional and 
learned societies.

(iii) The nature of the difficulties surrounding 
the organisation of scientific and industrial 
research.

(iv) The sphere of action of the universities and 
technical colleges and the probable necessity for 
special research institutions.

(v) The necessity for conjoint action by all por
tions of the Empire and a general statement of 
the conditions of successful work.

The general tone of the Report may be de
scribed as tentative; the Council evidently desir
ing to feel its way cautiously and yet desiring to 
utilise so far as possible at present the existing 
machinery of research.

Taken as a whole, the Report is a very able 
statement of the complexity of the questions 
awaiting solution, and its recommendations should 
receive the most careful thought from all who are 
concerned with scientific work, whether pure or 
applied.

The report occupies fifty-six pages, of which forty 
are devoted to the report of the Advisory Council, 
signed by the administrative chairman, Sir William 
McCormick. In an introductory note Lord Crewe 
refers to the establishment in July, 1915, of the Com
mittee of the Privy Council for Scientific and Indus
trial Research, and to grants made on the advice of 
the Advisory Council. Twenty scientific investiga
tions of industrial importance, particulars of which 
are given in an appendix, have been aided; and, in 
addition, grants amounting at the close of the 
academic year 1916-17 to about 6000Z. have been made 
to individual research workers. The amount placed 
by Parliament at the disposal of the Committee for

1 Report of the Committee of the Privy Council for Scientific and Ind -stria! 
Research for the Year 1915-1916. [Cd. 8336I. (London : Wyman and Sons, 
Ltd.) P ri ce 3^. r 

the establishment of the scheme was 25,000/. for the 
financial year 1915-16, and of this 12,241/. was ex
pended, including a grant of 4250/. to the Royal 
Society. For the current financial year the vote by 
Parliament is 40,000/.

A memorandum embodying certain suggestions for 
promoting co-operation between different parts of the 
Empire in the organisation of scientific and industrial 
research is printed as an appendix. Approval is ex
pressed of the principle of Imperial co-operation; and it 
is suggested that each Overseas Government which is 
willing to enter into such an arrangement should 
constitute some body or agency having functions 
analogous to those of the Advisory Council which 
acts for the United Kingdom. The Committee of 
Council is prepared to co-operate with the Secretary 
of State in establishing and conducting any central 
organisation which it may be found desirable to set 
up in London for the purpose of facilitating and carry
ing on the business of an Imperial Scheme of Re
search.

The report of the Advisory Council opens with an 
historical statement in which reference is made to the 
establishment of the National Physical Laboratory, 
the Engineering Standards Committee, the Imperial 
Institute, the Imperial College of Science and Tech
nology, and other national institutions. At the outset 
the Council decided to give science in its applications 
to industry precedence over pure science, though under 
no misapprehension as to the relations between pure 
and applied science. Conferences were held with a 
number of professional bodies, and standing com
mittees were appointed on engineering, metallurgy, 
and mining, while others are contemplated. A regis
ter of researches is being prepared, and encouragement 
is being given to co-operative research to benefit an 
industry as a whole. The most promising sign of 
progress is the increased interest in scientific research 
now manifested by men of business, manufacturers, 
and trade associations, but much yet remains to be 
done on a larger scale than has hitherto been 
attempted. The small scale on which most British 
industrial firms have been planned is one of the prin
cipal impediments in the way of the organisation of 
research, with a view to the conduct of these long and 
complicated investigations which are necessary for 
the solution of the fundamental problems -lying at the 
basis of our staple industries.

It is intended to issue, under the title of “ Science 
and Industry,” a new series of pamphlets showing 
among other matters what is being done in industrial 
research laboratories in the United States and else
where. One of these will include material collected 
by Mr. A. P. M. Fleming, and another the paper by 
Dr. C. E. Kenneth Mees, printed in Nature of July 
13 and 20. Some of the conditions to be secured if 
the object for which the Committee of Council was 
established is to be attained are summarised as fol
lows :—

If we were asked to state these conditions in the 
shortest possible terms we should reply: First, a 
largely increased supply of competent researchers; 
secondly, a hearty spirit of co-operation among all 
concerned, men of science, men of business, working 
men, professional and scientific societies, universities 
and technical colleges, local authorities and Govern
ment departments. And neither condition will be 
effective without the other.

The first condition of success cannot be secured 
rapidly at any time, and for the moment is out of the 
question. It is often said that when the industries 
call for the research workers, they will be forth
coming. The demand will create a supply. No doubt 
it will in time, especially if the discoverer or inventor 



is adequately rewarded. But it is also true that a 
supply will create a demand, and since the Committee 
of Council was established in order to encourage a 
demand for research, we are anxious to see a sufficient 
supply of trained workers forthcoming to enable a 
reasonable start to be made on the new road when 
peace is restored. Before the war the output of the 
universities was altogether insufficient to meet even 
a moderate expansion in the demand for research. The 
annual number of students graduating with first and 
second class honours in science and technology (in
cluding mathematics) in the universities of England 
and Wales before the war was only about 530, and 
of these but a small proportion will have received any 
serious training in research. We have frequently 
found on inquiry that the number of workers of any 
scientific standing on a given subject of industrial 
importance is very limited.

It is in our view certain that the number of trained 
research workers who will be available at the end of 
the war will not suffice for the demand that we hope 
will then exist. We are too apt to forget in this 
country that with industry as with war a brilliant 
group of field officers, and even a well-organised 
general staff, need armies of well-trained men in order 
to produce satisfactory results. Our people have no 
reason to fear or envy the scientific pioneers of other 
races. They have had, and will probably continue to 
have, their full share of the outstanding minds to 
which each century gives birth, but as time goes on 
the sphere of the solitary worker tends to become 
relatively, if not absolutely, smaller. Effective re
search, particularly in its industrial applications, calls 
increasingly for the support and impetus that come 
from the systematised delving of a corps of sappers 
working intelligently, but under orders. We have 
not yet learned how to make the most of mediocre 
ability—particularly in things of the mind—yet with
out the scientific rank and file it will be as impossible 
to staff the industrial research laboratories which are 
coming, as to fight a European war with seven divi
sions. There is as much place and need for plodding 
labour in scientific research as in other kinds of work.

The responsibility for dealing with the grave situa
tion which we anticipate, rests with the education de
partments of the United Kingdom. We shall be able 
to do something to encourage a longer period of train
ing by the offer of research studentships and the like; 
but that will not suffice. It is useless to offer scholar
ships if competent candidates are not forthcoming, 
and they cannot be forthcoming in sufficient numbers 
until a larger number of well-educated students enter 
the universities. That is the problem which the 
education departments have to solve, and on the solu
tion of which the success of the present movement in 
our opinion largely depends.

As regards the second condition of success, pro
gress in co-operative effort is undoubtedly being made 
in many directions, and we have mentioned some in
stances of it. But we wish to point out that there are 
specially strong reasons for more co-operation between 
the various British firms in each industry and between 
the industries and the State in the furtherance of re
search. The particular difficulties encountered in the 
day-to-day routine of manufacture, the possibility of 
improving a process, of diminishing cost of working, 
enlarging output or enhancing the quality of a pro
duct, are matters which we may expect the individual 
firm to attack directly it begins to believe at all in 
the application of science to its own trade. But this 
is not enough. We are looking to the growth of a 
demand for fundamental research, and fundamental 
research, as we have seen, requires a very large ex
penditure on brains and equinment. It also requires 

continuous effort. The firm that starts out upon this 
quest must either be very powerful or it must find the 
necessary strength in association with others. If the 
general level of manufacture can be rapidly raised by 
co-operative effort in the exchange of information be
tween firms, and in the support of national trade 
institutes for research, as well as in the improvement 
of the conditions and efficiency of labour, this country 
will have gone far towards establishing its industrial 
prosperity on a firm basis.

There is already a certain number of large firms in 
this country who, realising the unity of interest be
tween employers and employed, have systematically 
striven to raise the standard of living among their 
workers and to give them a direct interest in the 
firm’s success. Some of these efforts have not been 
philanthropic; and where they have been so in inten
tion, they have been proved by experience not to 
require any such spur. But the small firm finds it as 
difficult to provide pensions or clubs as to pay for 
research laboratories or original workers. We believe 
that some form of combination for both purposes may 
be found to be essential if the smaller undertakings 
of this country are to compete effectively with the 
great trusts and combines of Germany and America.

The economic problem lies outside our province, but 
it is an important aspect of the great issue with which 
we are concerned, and we do not believe that issue 
can be met effectively unless a co-ordinated advance is 
made simultaneously on the whole front. We think 
it possible that the voluntary efforts of manufacturers 
in friendly union which enabled the problem of muni
tions to be rapidly solved may lead to a new kind of 
reciprocity between firms which will avoid the evils 
both of monopoly and of individualism. We think 
that as people have learnt to combine against the 
risks of fire or shipwreck without losing either initia
tive or freedom, so firms may come to look upon 
expenditure for research as a necessary kind of insur
ance. It is certain that the costs to be met will, on 
any adequate estimate, have to be counted, not by 
tens of thousands nor even by hundreds of thousands.

Quite apart from this general and fundamental point 
of view, team-work is needed, because when we come 
to deal with the great industries which have an out
put worth many millions sterling a year and employ 
labour in proportionate amount, the problems to be 
solved are too manifold, and too complicated, to be 
dealt with by individual firms, or even, we may add, 
by a Government department. The coal-winning in
dustry, the textile industries, the steel industry, the 
great engineering and shipbuilding industries, the 
rubber industry, need research on a scale which calls 
for the financial and intellectual assistance of all par
ties concerned. When co-operation has done all that 
is possible in the common interest, there will still 
remain a mass of research work to be done by indi
vidual firms in their own interests, which will amply 
repay the cost and effort.

We have repeatedly spoken in the pages of this 
report about the initiation of particular researches, 
and the solution of particular problems. It has been 
the inevitable concomitant of the line of procedure we 
have' advisedly selected. But if it is supposed that 
modern industry can be developed or even maintained 
by a process of detailed investigations, a series of par
ticular inquiries, however careful, the time, trouble, 
and expense involved will be largely wasted. Such a 
supposition is based on fallacious conceptions of the 
manner in which scientific research proceeds, and of 
the way in which the great scientific industries have 
been built up. It is impossible for the most acute 
investigator to be sure that a particular line of research 
will lead to a positive result; on the other hand it 



will often suggest a diverging inquiry that, if followed 
up, may produce results even more valuable than the 
original question. Such loose ends litter the. labora
tories of firms which confine themselves to questions 
of the moment. They lead straight to the basic theory 
of a subject, to the roots that strike down into pure 
science. They are infinite in number and intermin
able, as the man of pure science knows well; but they 
also often yield results that revolutionise those indus
tries which are empirical in their methods—as what 
industry is not?—and give that control over nature 
which it is the object of all science, whether pure or 
applied, to secure. The discovery of the structure of 
the indigo molecule led not merely to the synthetic 
manufacture of this blue dye, but has enabled the 
chemist to produce a number- of new substances 
of analogous structure and different shades of colour.

Research of this order does not cease when a 
problem—even if it be as complicated as synthetic 
indigo—has been solved. It must be continuous in its 
operation, and its ramifications will spread as know
ledge grows. It will inevitably tend to bring industries 
into intimate relation, which are at present independent 
of each other, to transform what have hitherto been 
crafts info scientific industries, and to require co
operation not only between different firms in the same 
industry, but between groups of industries in a con
tinuously widening series of inter-related trades.

THE BRITISH ASSOCIATION AT 
NEWCASTLE.

PPARENTLY, the handbook published in con
nection with the meeting of the British Asso

ciation, which is being held this week in Newcastle- 
upon-Tyne, has been well received by the members. 
Unlike the handbooks for previous Newcastle 
meetings, the present one describes not only the 
industries of the district but also includes articles 
embracing the remarkable and interesting archae
ology and history of Northumbria. If there is 
any fault to be found with its contents it is that 
no more than a passing reference is made in its 
pages to two widely known scientific societies— 
viz., the North-East Coast Institution of Engi
neers and Shipbuilders and the North of England 
Institute of Mining and Mechanical Engineers, 
which have their headquarters in Newcastle and 
have for nearly half a century done exceptionally 
useful work, whereas a whole article is devoted to 
the history of the Literary and Philosophical 
Society, which is little more than a lending library. 
The anomaly is more remarkable when one 
remembers that the handbook has been issued for 
the information of the members of an association 
founded for the advancement of science. How
ever, the editors are to be congratulated on pro
ducing a useful handbook. Those members of the 
Association who visit the Roman wall near Choller- 
ford and the ancient buildings in Newcastle 
should find many of the articles of great interest.

Members of the Association who attended the 
previous meetings in Newcastle and are there this 
week will have a further opportunity of studying 
the characteristics of the North-country people. In 
the present instance the Monday and Tuesday of 
the meeting were observed as a general holiday— 
the deferred August Bank Holiday coinciding with 
the last two days of the holiday granted to the 

workers in the Tyne munition factories. When 
the general holiday was announced, the local com
mittee feared that the further depletion in the 
number of cabs and other conveyances resulting 
from the holiday would mean that the bulk of the 
number of visitors would be put to considerable 
inconvenience on their arrival. By the action of 
the North-Eastern Railway Company, however, 
who placed special vehicles for luggage at the 
disposal of the members, and assisted in other 
ways, no such inconvenience was experienced.

It is expected, too, that the other preparations 
for the meeting are being appreciated by the 
members. On Monday and Tuesday last the 
reception room presented that animated appear
ance which is associated with the opening days of 
a British Association Meeting. The posters and 
signs in the streets erected for the guidance of 
visitors incidentally exhibit the coping-stone of the 
successful work done by the Sectional Arrange
ments Committee.

For some time previous to the opening days of 
the meeting a good deal of interest was shown 
locally in the forecasts of the activities of the 
sections, and in the announcements with regard 
to the President’s address and the evening dis
courses. It was not surprising, therefore, on 
Tuesday evening last to see that in a larger 
audience than was expected the local residents 
were well represented.

In addition to the exhibitions forming part of 
the programme, to which attention has been 
directed in previous numbers of Nature, an attrac
tive and useful exhibition of chemicals and appara
tus is being held in the College of Medicine. The 
main object of the exhibition is to demonstrate the 
progress made by British firms in manufacturing 
articles formerly produced in Germany only. In 
the Hancock Museum, also, an exhibition of geo
logical and botanical interest is being held.
Inaugural Address (Abridged) by Sir Arthur Evans, 

D.Litt., LL.D., P.S.A., F.R.S., Extraordinary 
Professor of Prehistoric Archaeology, Ox
ford, Correspondant de l’Institut de France, 
etc., President.

New Archaeological Lights on the Origins of Civilisa
tion in Europe: its Magdalenian forerunners in the 

South-West and AEgean Cradle.
The science of antiquity depends on evidence and 

rests on principles indistinguishable from those of the 
sister science of geology. Its methods are stratigraphic. 
As in that case the successive deposits and their char
acteristic contents—often of the most fragmentary kind 

■—enable the geologist to reconstruct the fauna and 
flora, the climate and physical conditions, of the past 
ages of the world, and to follow out their gradual 
transitions or dislocations, so it is with the archaeo
logist in dealing with unwritten history.

In recent years—not to speak of the revelations of 
Late Quaternary culture on which I shall presently 
have occasion to dwell—in Egypt, in Babylonia, in 
Ancient Persia, in the Central Asian deserts, or, 
coming nearer home, in the /Egean lands, the patient 
exploration of early sites, in many cases -of huge 
stratified mounds, the unearthing of buried buildings, 
the opening of tombs, and the research of minor relics, 
has reconstituted the successive stages of whole fabrics 



of. former civilisation, the very existence of which was 
formerly unsuspected. Even in later periods archae
ology, as a dispassionate witness, has been continually 
checking, supplementing, and illustrating written his
tory. It has called back to our upper air, as with a 
magician’s wand, shapes and conditions that seemed 
to have been irrevocably lost in the night of Time.

The investigations of a brilliant band of prehistoric 
archaeologists, with the aid of representatives of the 
sister sciences of geology and palaeontology, have 
brought together such a mass of striking materials as 
to place the evolution of human art and appliances in 
the last Quaternary period on a far higher level than 
had even been suspected previously. Following in the 
footsteps of Lartet, and after him Riviere and Piette, 
Profs. Cartailhac, Capitan, and Boule, the Abbe 
Breuil, Dr. Obermeier, and their fellow-investigators 
have revolutionised our knowledge of a phase of 
human culture which goes so far back beyond the 
limits of any continuous story, that it may well be 
said to belong to an older world.

To the engraved and sculptured works of man in 
the “ Reindeer period ” we have now to add not only 
such new specialities as are exemplified by the moulded 
clay figures of life-size bisons in the Tuc d’Audoubert 
Cave, or the similar high reliefs of a procession of six 
horses cut on the overhanging limestone brow of Cap 
Blanc, but whole galleries of painted designs on the 
walls of caverns and rock shelters.

So astonishing was this last discovery, made first by 
the Spanish investigator, Senor de Sautuola—or rather 
his little daughter—so long ago as 1878, that it was 
not until after it had been corroborated by repeated 
finds on the French side of the Pyrenees—not, indeed, 
until the beginning of the present century—that the 
Palaeolithic age of these rock-paintings was generally 
recognised. In their most developed stage, as illus
trated by the bulk of the figures in the Cave of Alta
mira itself, and in those of Marsoulas in the Haute 
Garonne, and of Font de Gaume in the Dordogne, 
these primeval frescoes display not only a consummate 
mastery of natural design, but an extraordinary tech
nical resource. Apart from the charcoal used in cer
tain outlines, the chief colouring matter was red and 
yellow ochre, mortars and palettes for the preparation 
of which have come to light. In single animals the 
tints are varied from black to dark and ruddy brown 
or brilliant orange, and so, by fine gradations, to paler 
nuances, obtained by scraping and washing. Outlines 
and details are brought out by white incised lines, 
and the artists availed themselves with great skill of 
the reliefs afforded by convexities of the rock surface. 
But the greatest marvel of all is that such polychrome 
masterpieces as the bisons, standing and couchant, or 
with limbs huddled together, of the Altamira Cave, 
were executed on the ceilings of inner vaults and 
galleries where the light of day has never penetrated. 
Nowhere is there any trace of smoke, and it is clear 
that great progress in the art of artificial illumination 
had already been made. We now know that stone 
lamps, decorated in one case with the engraved head 
of an ibex, were already in existence.

Such was the level of artistic attainment in South- 
Western Europe, at a modest estimate some ten 
thousand years earlier than the most ancient monu
ments of Egypt or Chaldsea! Nor is this an isolated 
phenomenon. One by one, characteristics, both 
spiritual and material, that had been formerly thought 
to be the special marks of later ages of mankind have 
been shown to go back to that earlier world.

The evidences of more or less continuous civilised 
development reaching its apogee about the close of the 
Magdalenian period have been constantly emerging 
from recent discoveries. The recurring “ tectiform ” 

sign had already clearly pointed to the existence of 
huts or wigwams; the '‘scutiform” and other types 
record appliances yet to be elucidated, and anotner 
sign well illustrated on a bone pendant from the Cave 
of St. Marcel has an unmistakable resemblance to a 
sledge.1 But the most astonishing revelation of the 
cultural level already reached by primeval man has 
been supplied by the more recently discovered rock
paintings of Spain. The area of discovery has now 
been extended there from the Province of Santander, 
where Altamira itself is situated, to the Valley of the 
Ebro, the Central Sierras, and to the extreme south
eastern region, including the Provinces of Albacete, 
Murcia, and Almeria, and even to within the borders 
of Granada.

One after another, features that had been reckoned 
as the exclusive property of Neolithic or later ages 
are thus seen to have been shared by Palaeolithic man 
in the final stage of his evolution. For the first time, 
moreover, we find the productions of his art rich in 
human subjects. At Cogul the sacral dance is per
formed by women clad from the waist downwards in 
well-cut gowns, while in a rock-shelter of Alpera,2 
where we meet with the same skirted ladies, their 
dress is supplemented by flying sashes. On the rock
painting of the Cueva de la Vieja, near the same 
place, women are seen with still longer gowns rising 
to their bosoms. We are already a long way from 
Eve 1

It is this great Alpera fresco which, among all those 
discovered, has afforded most new elements. Here are 
depicted whole scenes of the chase, in which bowmen 
—up to the time of these last discoveries unknown 
among Palaeolithic representations—take a leading 
part, though they had not as yet the use of quivers. 
Some are dancing in the attitude of the Australian 
Corroborees. Several wear plumed head-dresses, and 
the attitudes at times are extraordinarily animated. 
What is specially remarkable is that some of the 
groups of these Spanish rock-paintings show dogs or 
jackals accompanying the hunters, so that the process 
of domesticating animals had already begun. Hafted 
axes are depicted as well as cunninglv-shaped throwing 
sticks. In one case at least we see two opposed bands 
of archers—marking at any rate a stage in social 
development in which organised warfare was possible 
—the beginnings, it is to be feared, of “kultur,” as 
well as of culture 1

Nor can there be any question as to the age of these 
scenes and figures, by themselves so suggestive of a 
much later phase of human history. They are insepar
able from other elements of the same group, the 
animal and symbolic representations of which are 
shared by the contemporary school of rock-painting 
north of the Pyrenees. Some are overlaid by palimp
sests, themselves of Palaeolithic character. Among the 
animals actually depicted, moreover, the elk and bison 
distinctly belong to the Late Quaternary fauna of both 
regions, and are unknown there to the Neolithic 
deposits.

In its broader aspects this field- of human culture, to 
which, on the European side, the name of Reindeer 
age may still on the whole be applied, is now seen to 
have been very widespread. In Europe itself it per
meates a large area—defined by the boundaries of 
glaciation—from Poland, and even a large Russian 
tract, to Bohemia, the upper course of the Danube 
and of the Rhine, to south-western Britain and south
eastern Spain. Beyond the Mediterranean, moreover, 
it fits on under varying conditions to a parallel -form

1 This interpretation suggested by me after inspecting the object in 1902 
has been approved by the Abb6 Breuil {Anthropologic, xiii., p. 152) and by 
Prof. Sollas, “ Ancient-Hunters,” 1915, p. 480.

2 That of Carasoles del Bosque ; Breuil, Anthropologic, xxvi., 1915, p. 329 
scqq.



of culture, the remains of. which are by no means 
confined to the Cis-Saharan zone, where incised figures 
occur of animals like the long-horned buffalo (Bubalus 
antiquus) and others long extinct in that region. This 
southern branch may eventually be found to have a 
large extension. The nearest parallels to the finer 
class of rock-carvings as seen in the Dordogne are, 
in fact, to be found among the more ancient specimens 
of similar work in South Africa, while the rock-paint
ings of Spain find their best analogies among the 
Bushmen.

That there was a considerable amount of circulation, 
indeed—if not of primitive commerce—among the 
peoples of the Reindeer age is shown by the diffusion 
of shell or fossil ornaments derived from the Atlantic, 
the Mediterranean, or from inland geological strata. 
Art itself is less the property of one or another race 
than has sometimes been imagined—indeed, if we com
pare those products of the modern carver’s art that 
have most analogy with the horn and bone carvings of 
the Cave men, and rise at times to great excellence 
—as we see them, for instance, in Switzerland or Nor
way—they are often the work of races of very different 
physical types. The negroid contributions, at least in 
the southern zone of this Late Quaternary field, must 
not be under-estimated. The early steatopygous 
images—such as some of those of the Balzi Rossi 
caves—may safely be regarded as due to this ethnic 
type, which is also pictorially represented in some of 
the Spanish rock-paintings.

The nascent flame of primeval culture was thus 
already kindled in that older world, and, so far as our 
present knowledge goes, it was in the south-western 
part of our continent, on either side of the Pyrenees, 
that it shone its brightest. After the great strides in 
human progress already made at that remote epoch, 
it is hard, indeed, to understand what it was that still 
delayed the rise of European civilisation in its higher 
shape. Yet it had to wait for its fulfilment through 
many millennia. The gathering shadows thickened 
and the darkness of a long night fell, not on that 
favoured region alone, but throughout the wide area 
where Reindeer man had ranged. Still the question 
rises—as yet imperfectly answered—were there no relay 
runners to pass on elsewhere the lighted torch?

Something, indeed, has been recently done towards 
bridging over the “hiatus” that formerly separated 
the Neolithic from the Palaeolithic age—the yawning 
gulf between two worlds of human existence The 
Azilian—a later decadent outgrowth of the preceding 
culture—which is now seen partially to fill the lacuna, 
seems to be in some respects an impoverished survival 
of the Aurignacian.3 The existence of this phase was 
first established by the long and patient investigations 
of Piette in the stratified deposits of the Cave of Mas 
d’Azil in the Ariege, from which it derives its name, 
and it has been proved by recent discoveries to have 
had a wide extension. It affords evidence of a milder 
and moister climate—well illustrated by the abundance 
of the little wood snail (Helix nemoralis), and the in
creasing tendency of the reindeer to die out in the 
southern parts of the area, so that in the fabric of the 
characteristic harpoons deer-horns are used as substi
tutes. Artistic designs now fail us, but the polychrome 
technique of the preceding age still survives in certain 
schematic and geometric figures, and in curious 
coloured signs on pebbles. These last first came to 
light in the Cave of Mas d’Azil, but they have now 
been found to recur much further afield in a similar 
association in grottoes from the neighbourhood of 
Basel to that of Salamanca. So like letters are some 
of these signs that the lively imagination of Piette saw 
in them the actual characters of a primeval alphabet 1

3 Breuil, “Congr. Prdhist.” Geneva, 1912, p. 216,
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The little flakes with a worked edge often known as 
“pygmy flints,” which were most of them designed 
for insertion into bone or horn harpoons, like some 
Neolithic examples, are very characteristic of this 
stratum, which is widely diffused in France and else
where under the misleading name of “ Tardenoisian.” 
At Ofnet, in Bavaria, it is associated with a ceremonial 
skull burial showing the co-existence at that spot of 
brachycephalic and dolichocephalic types, both of a 
new character. In Britain, as we know, this Azilian, 
or a closely allied phase, is traceable as far north as 
the Oban Caves.

What, however, is of special interest is the exist
ence of a northern parallel to this cultural phase, first 
ascertained by the Danish investigator, Dr. Sarauw, 
in the lake station of Maglemose, near the west coast 
of Zealand. Here bone harpoons of the Azilian type 
occur, with bone and horn implements showing geo
metrical and rude animal engravings of a character 
divergent from the Magdalenian tradition. The settle
ment took place when , what is now the Baltic was still 
the great “Ancylus Lake,” and the waters of the North 
Sea had not yet burst into it. It belongs to the period 
of the Danish pine and birch woods, and is shown 
to be anterior to the earliest shell mounds of the 
Kitchen-midden people, when the pine and the birch 
had given place to the oak. Similar deposits extend 
to Sweden and Norway, and to the Baltic Provinces 
as far as the Gulf of Finland. The parallel relation
ship of this culture is clear, and its remains are often 
accompanied with the characteristic “pygmy” flints. 
Breuil, however,4 while admitting the late Palaeolithic 
character of this northern branch, would bring it into 
relation with a vast Siberian and Altaic province, dis
tinguished by the widespread existence of rock-carv
ings of animals. It is interesting to note that a rock
engraving of a reindeer, very well stylised, from the 
Trondhjem Fjord, which has been referred to the 
Maglemosian phase, preserves the simple profile ren
dering—two legs only being visible—of Early Aurig
nacian tradition.

It is a commonplace of archaeology that the culture 
of the Neolithic peoples throughout a large part of 
Central, Northern, and Western Europe—like the 
newly domesticated species possessed by them—is 
Eurasiatic in type. So, too, in southern Greece and 
the /Egean world we meet with a form of Neolithic 
culture which must be essentially regarded as a pro
longation of that of Asia Minor.

It is clear that it is on this Neolithic foundation 
that our later civilisation immediately stands. But in 
the constant chain of actions and reactions by which 
the history of mankind is bound together—short of the 
extinction of all concerned, a hypothesis in this case 
excluded—it is equally certain that no great human 
achievement is without its continuous effect. The 
more we realise the substantial amount of progress of 
the men of the Late Quaternary age in arts and crafts 
and ideas, the more difficult it is to avoid the conclu
sion that somewhere “ at the back of behind ”—it may 
be by more than one route and on more than one con
tinent, in Asia as well as Africa—actual links of con
nection may eventually come to light.

Of the origins of our complex European culture this 
much at least can be confidently stated : the earliest 
extraneous sources on which it drew lay respectively 
in two directions—in the Valley of the Nile on one 
side and in that of the Euphrates on the other.

Until within recent years it seemed almost a point 
of honour for classical scholars to regard Hellenic 
civilisation as a wonder-child, sprung, like Athena her-

4 “Les subdivisions du pal^olithique sup^rieur et leur signification.” 
Congrds intern, d' Anthrop. ct d'Archeol. prehist., XIVme Sess., ;G6neve, 
1912, pp. 165, 238.



self, fully panoplied from the head of Zeus. The 
indebtedness to Oriental sources was either regarded 
as comparatively late or confined to such definite borrow
ings as the alphabet or certain weights and measures. 
Egypt, on the other hand, at least until Alexandrine 
times, was looked on as something apart, and it must 
be said that Egyptologists on their side were only too 
anxious to preserve their sanctum from profane con
tact.

A truer perspective has now been opened out. It 
has been made abundantly clear that the rise of Hel
lenic civilisation was itself part of a wider economy 
and can be no longer regarded as an isolated pheno
menon. Indirectly, its relation to the greater world 
and to the ancient centres to the south and east has 
now been established by its affiliation to the civilisa
tion of prehistoric Crete and by the revelation of the 
extraordinarily high degree of proficiency that was 
there attained in almost all departments of human art 
and industry. That Crete itself—the “ Mid-Sea land,” 
a kind of half-way house between three continents— 
should have been the cradle of our European civilisa
tion was, in fact, a logical consequence of its geo
graphical position. An outlier of mainland Greece, 
almost opposite the mouths of the Nile, primitive 
intercourse between Crete and the further shores of the 
Libyan Sea was still further facilitated by favourable 
winds and currents. In the eastern direction, on the 
other hand, island stepping-stones brought it into easy 
communication with the coast of Asia Minor, with 
which it was actually connected in late geological 
times.

But the extraneous influences that were here opera
tive from a remote period encountered on the island 
itself a primitive indigenous culture that had grown 
up there from immemorial time. In view of some 
recent geological calculations, such as those of Baron 
De Geer, who by counting the number of layers of 
mud in Lake Ragunda has reduced the ice-free period 
in Sweden to 7000 years, it will not be superfluous 
to emphasise the extreme antiquity that seems to be 
indicated for even the later Neolithic in Crete. The 
Hill of Knossos, upon which the remains of the bril
liant Minoan civilisation have found their most strik
ing revelation, itself resembles in a large part of its 
composition a great mound or Tell—like those of Meso
potamia or Egypt—formed of layer after layer of 
human deposits. But the remains of the whole of the 
later ages represented down to the earliest Minoan 
period (which itself goes back to a time contemporary 
with the early dynasties of Egypt—at a moderate esti
mate to 3400 b.c.) occupy considerably less than a half 
—19 ft., that is, out of a total of more than 45. Such 
calculations can have only a relative value, but, even 
if we assume a more rapid accumulation of debris for 
the Neolithic strata and deduct a third from our calcula
tion, they would still occupy a space of more than 
3400 years, giving a total antiquity of some 9000 years 
from the present time.5 No Neolithic section in Europe 
can compare in extent with that of Knossos, which 
itself can be divided by the character of its contents 
into an Early, Middle, and Late phase. But its earliest 
stratum already shows the culture in an advanced 
stage, with carefully ground and nolished axes and 
finelv burnished pottery. The beginnings of Cretan 
Neolithic must go back to a still more remote antiquity.

The continuous history of the Neolithic age is car
ried back at Knossos to an earlier epoch than is repre
sented in the deposits of its geographically related 
areas on the Greek and Anatolian side. But sufficient 
materials for comparison exist to show that the Cretan

5 For a fuller statement I must refer to my forthcoming work “ The Nine 
Minoan Periods ” (Macmillan), vol. i. : Neolithic Section. 

branch belongs to a vast province of primitive culture 
that extended from southern Greece and the zEgean 
islands throughout a wide region of Asia Minor and 
probably still further afield.

An interesting characteristic is the appearance in the 
Knossian deposits of clay images of squatting female 
figures of a pronouncedly steatopygous conformation 
and with hands on the breasts. These in turn fit on 
to a large family of similar images which recur 
throughout the above area, though elsewhere they are 
generally known in their somewhat developed stage, 
showing a tendency to be translated into stone, and 
finally—perhaps under extraneous influences both from 
the north and east—taking a more extended attitude. 
These clearly stand in .a parallel relationship to a 
whole family of figures with the organs of maternity 
strongly developed that characterise the Semitic lands, 
and which seem to have spread from there to Sumeria 
and to the seats of the Anau culture.

At the same time this steatopygous family, which 
in other parts of the Mediterranean basin ranges from 
prehistoric Egypt and Malta to the north of mainland 
Greece, calls up suggestive reminiscences of the simi
lar images of Aurignacian man. It is especially in
teresting to note that in Crete, as in the Anatolian 
region where these primitive images occur, the wor
ship of a mother goddess predominated in later times,, 
generally associated with a divine Child—a worship 
which later survived in a classical guise and influenced 
all later religion. Another interesting evidence of the 
underlying religious community between Crete and 
Asia Minor is the diffusion in both areas of the cult of 
the Double Axe. This divine symbol, indeed, or 
“ Labrys,” became the special emblem of the palace 
sanctuary of Knossos itself, which owes to it its tradi
tional name of Labyrinth. I have already directed 
attention to the fact that the absorptive and dis
seminating power of the Roman Empire brought the 
cult of a male form of the divinity of the Double Axe 
to the Roman Wall and to the actual site on which 
Newcastle stands.

The fact should never be left out of sight that the 
gifted indigenous stock which in Crete eventually took 
to itself on one hand and the other so many elements 
of exotic culture was still deep-rooted in its own. It 
had, moreover, the advantages of an insular people in 
taking what it wanted and no more. Thus it was 
stimulated by foreign influences but never dominated 
by them, and there is nothing here of the servility of 
Phoenician art. Much as it assimilated, it never lost 
its independent tradition.

It is interesting to note that the first quickening 
impulse came to Crete from the Egyptian and 
not from the Oriental side—the Eastern fac
tor, indeed, is of comparatively late appear
ance. My own researches have led me to the 
definite conclusion that cultural influences were already 
reaching Crete from beyond the Libyan Sea before the 
beginning of the Egyptian dynasties. These primitive 
influences are attested, amongst other evidences, by 
the forms of stone vessels, by the same sesthetic tradi
tion in the selection of materials distinguished by their 
polychromy, by the appearance of certain symbolic 
signs, and the subjects of shapes and seals which go- 
back to prototypes in use among the “old race” of the 
Nile Valley. The impression of a very active agency 
indeed is so strong that the possibility of some actual 
immigration into the island of the older Egyptian 
element, due to the conquests of the first Pharaohs, 
cannot be excluded.

The continuous influence of dynastic Egypt from its 
earliest period onwards is attested both by objects of 
import and their indigenous imitations, and an actual’ 



monument of a Middle Empire Egyptian was found 
in the palace court at Knossos. More surprising 
still are the cumulative proofs of the reaction of this 
early Cretan civilisation on Egypt itself, as seen not 
only in the introduction there of such beautiful Minoan 
fabrics as the elegant polychrome vases, but in the 
actual impress observable on Egyptian art even on its 
religious side. The Egyptian griffin is fitted with 
Minoan wings. So, too, on the other side, we see the 
symbols of Egyptian religion impressed into the ser
vice of the Cretan nature goddess, who in certain 
respects was partly assimilated with Hathor, the 
Egyptian cow-goddess of the underworld.

My own most recent investigations have more and 
more brought home to me the all-pervading community 
between Minoan Crete and the land of the Pharaohs. 
When we realise the great indebtedness of the suc
ceeding classical culture of Greece to its Minoan pre
decessor the full significance of this conclusion will be 
understood. Ancient Egypt itself can no longer be 
regarded as something apart from general human his
tory. Its influences are seen to lie about the very 
cradle of our own civilisation.

The high early culture, the equal rival of that of 
Egypt and Babylonia, which thus began to take its rise 
in Crete in the fourth millennium before our era, 
flourished for some two thousand years, eventually 
dominating the /Egean and a large part of the Mediter
ranean basin. To the civilisation as a whole I ven
tured, from the name of the legendary King and law
giver of Crete, to apply the name of “ Minoan,” which 
has received general acceptance; and it has been pos
sible now to divide its course into three ages—Early, 
Middle, and Late, answering roughly to the successive 
Egyptian kingdoms, and each in turn with a triple 
subdivision.

It is difficult indeed in a few words to do adequate 
justice to this earliest of European civilisations. Its 
achievements are too manifold. The many-storeyed 
palaces of the Minoan priest-kings in their great days, 
by their ingenious planning, their successful combina
tion of the useful with the beautiful and stately, and, 
last but not least, by their scientific sanitary arrange
ments, far outdid the similar works, on however vast 
a scale, of Egyptian or Babylonian builders. What is 
more, the same skilful and commodious construction 
recurs in a whole series of private mansions and 
smaller dwellings throughout the island. Outside 
“broad Knossos” itself, flourishing towns sprang up 
far and wide on the country-sides. New and refined 
crafts were developed, some of them, like that of the 
inlaid metal-work, unsurpassed in any age or country. 
Artistic skill, of course, reached its acme in the great 
palaces themselves, the corridors, landings, and por
ticoes of which were decked with wall-paintings and 
high reliefs, showing in the treatment of animal life 
not only an extraordinary grasp of nature, but a 
grandiose power of composition such as the world had 
never seen before. Such were the great bull-grappling 
reliefs of the Sea Gate at Knossos and the agonistic 
scenes of the great palace hall.

The modernness of much of the life here revealed 
to us is astonishing. The elaboration of the domestic 
arrangements, the staircases storey above storey, the 
front places given to the ladies at shows, their fashion
able flounced robes and jackets, the gloves sometimes 
seen on their hands or hanging from their folding 
chairs, their very mannerisms as seen on the frescoes, 
pointing their conversation with animated gestures— 
how strangely out of place would it all appear in a 
classical design! Nowhere, not even at Pompeii, have 
more living pictures of ancient life been called up for 
us than in the Minoan palace of Knossos. The 

touches supplied by its closing scene are singularly 
dramatic—the little bath-room opening out of the 
Queen’s parlour, with its painted clay bath, the royal 
draught-board flung down in the court, the vessels for 
anointing and the oil-jar for their tilling ready to 
hand by the throne of the priest-king, with the benches 
of his consistory round and the sacral griffins on 
either side. Religion, indeed, entered in at every turn. 
The palaces were also temples, the tomb a shrine 
of the Great Mother. It was perhaps owing to the 
religious control of art that among all the 
Minoan representations—:now to be numbered by 
thousands—no single example of indecency has come 
to light.

A remarkable feature of this Minoan civilisation 
cannot be passed over. I remember that at the Liver
pool meeting of this association in 1896—just before 
the first results of the new discoveries in Crete were 
known—a distinguished archaeologist took as the sub
ject of an evening lecture, “ Man before Writing,” 
and, as a striking example of a high culture attained 
by “ Analfabeti," singled out that of Mycenae-—a late 
offshoot, as we know now, from Minoan Crete. To 
such a conclusion, based on negative evidence, 1 con
fess I could never subscribe—for had not even the 
people of the Reindeer age attained to a considerable 
proficiency in expression by means of symbolic signs? 
To-day we are able to trace the gradual evolution on 
Cretan soil of a complete system of writing from its 
earliest pictographic shape, through a conventionalised 
hieroglyphic to a linear stage of great perfection. In 
addition to inscribed sealings and other records some 
two thousand clay tablets have i)ow come to light, mostly 
inventories or contracts; for though the script itself is 
still undeciphered, the pictorial figures that often ap
pear on these documents supply a valuable clue to 
their contents. The numeration also is clear, with 
figures representing sums up to 10,000. The inscribed 
sealings, signed, counter-marked, and counter-signed 
by controlling officials, give a high idea of the elaborate 
machinery of government and administration under 
the Minoan rulers.

The minutely organised legal conditions to which 
this points confirm the later traditions of Minos, the 
great law-giver of prehistoric Crete, who, like Ham
murabi and Moses, was said to have received the law 
from the God of the Sacred Mountain. The clay tab
lets themselves were certainly due to Oriental influ
ences, which make themselves perceptible in Crete at 
the beginning of the Late Minoan age, and may have 
been partly resultant from the reflex action of Minoan 
colonisation in Cyprus. From this time onwards 
Eastern elements are more and more traceable in 
Cretan culture, and are evidenced by such phenomena 
as the introduction of chariots—themselves perhaps 
more remotely of Aryan-Iranian derivation—and by 
the occasional use of cylinder seals.

Simultaneously with its Eastern expansion, which 
affected the coast of Phoenicia and Palestine as well 
as Cyprus, Minoan civilisation now took firm hold of 
mainland Greece, while traces of its direct influence 
are found in the West Mediterranean basin—in Sicily, 
the Balearic Islands, and Spain. At the time of the 
actual Conquest and during the immediately succeed
ing period the civilisation that appears at Mycenae and 
Tiryns, at Thebes and Orchomenos, and at other 
centres of mainland Greece, though it seems to have 
brought with it some already assimilated Anatolian 
elements, is still in the broadest sense Minoan. It is 
only at a later stage that a more provincial offshoot 
came into being to which the name Mycenaean can be 
properly applied. But it is clear that some vanguard 
at least of the Aryan Greek immigrants came into con



tact with, this high Minoan culture at a time when it 
was still in its most flourishing condition. The evi
dence of Homer itself is conclusive. Arms and armour 
described in the poems are those of the Minoan prime, 
the fabled shield of Achilles, like that of Herakles 
described by Hesiod, with its elaborate scenes and 
variegated metal-work, reflects the masterpieces of 
Minoan craftsmen in the full vigour of their art; the 
very episodes of epic combat receive their best illustra
tion on the signets of the great days of Mycenae. 
Even the lyre to which the minstrel sang was a 
Minoan invention. Or, if we turn to the side of reli
gion, the Greek temple seems to have sprung from a 
Minoan hall, its earliest pediment schemes are adapta
tions from the Minoan tympanum—such as we see in 
the Lions’ Gate—the most archaic figures of the Hel
lenic goddesses, like the Spartan Orthia, have the 
attributes and attendant animals of the great Minoan 
Mother.

Some elements of the old culture were taken over 
on the soil of Hellas. Others which had been crushed 
out in their old centres survived in the more Eastern 
shores and islands formerly dominated by Minoan 
civilisation, and were carried back by Phoenician or 
Ionian intermediaries to their old homes. In spite of 
the overthrow which about the twelfth century before 
our era fell on the old Minoan dominion and the on
rush of the new conquerors from the North, much 
of the old tradition still survived to form the base for 
the fabric of the later civilisation of Greece. Once 
more, through the darkness, the lighted torch was 
carried on, the first glimmering flame of which had 
been painfully kindled by the old cave-dwellers in that 
earlier Palaeolithic world.

The Roman Empire, which in turn appropriated the 
heritage that Greece had received from Minoan Crete, 
placed civilisation on a broader basis by welding* to
gether heterogeneous ingredients and promoting a cos
mopolitan ideal. If even the primeval culture of the 
Reindeer age embraced more than one race and ab
sorbed extraneous elements from many sides, how 
much more is that the case with our own, which grew 
out of the Greco-Roman I Civilisation in its higher 
form to-day, though highly complex, forms essentially 
a unitary mass. It has no longer to be sought out in 
separate luminous centres, shining like planets through 
the surrounding night. Still less is it the property 
of one privileged country or people. Many as are the 
tongues of mortal men, its votaries, like the Immor
tals, speak a single language. Throughout the whole 
vast area illumined by its quickening rays, its 
workers are interdependent, and pledged to a common 
cause.

We, indeed, who are met here to-day to promote in 
a special way the cause of truth and knowledge, have 
never had a more austere duty set before us. I know 
that our ranks are thinned. How many of those who 
would otherwise be engaged in progressive research 
have been called away for their country’s service! 
How many who could least be spared were called to 
return no more! Scientific intercourse is broken, and 
its cosmopolitan character is obscured by the death 
struggle in which whole continents are locked. The 
concentration, moreover, of the nation and of its 
Government on immediate ends has distracted it from 
the urgent reforms called for by the very evils that 
are the root cause of many of the greatest difficulties 
it has had to overcome. It is a lamentable fact that 
beyond any nation of the West the bulk of our people 
remains sunk, not in comparative ignorance only— 
for that is less difficult to overcome—but in intellectual 
apathy. The dull incuria of the parents is reflected in 
the children, and the desire for the acquirement of 

knowledge in our schools and colleges is appreciably 
less than elsewhere. So, too, with the scientific side 
of education, it is not so much the actual amount of 
science taught that is in question—insufficient as that 
is—as the instillation of the scientific spirit itself—the 
perception of method, the sacred thirst for investiga
tion.

But can we yet despair of the educational future of 
a people that has risen to the full height of the great 
emergency with which they were confronted? Can we 
doubt that, out of the crucible of fiery trial, a New 
England is already in the moulding?

We must all bow before the hard necessity of the 
moment. Of much we cannot judge. Great patience 
is demanded. But let us, who still have the oppor
tunity of doing so, at least prepare for the even more 
serious struggle that must ensue against the enemy in 
our midst, that gnaws our vitals. We have to deal 
with ignorance, apathy, the non-scientific mental atti
tude, the absorption of popular interest in sports and 
amusements.

And what, meanwhile, is the attitude of those in 
power—of our Government, still more of our per
manent officials? A cheap epigram is worn thread
bare in order to justify the ingrained distrust of expert, 
in other words of scientific, advice on the part of our 
public offices. We hear, indeed, of “ Commissions ” 
and “ Inquiries,” but the inveterate attitude of our 
rulers towards the higher interests that we are here 
to promote is too clearly shown by a single episode. 
It is those higher interests that are the first to be 
thrown to the wolves. All are agreed that special 
treasures should be stored in positions of safety, but 
at a time when it might have been thought desirable 
to keep open every avenue of popular instruction and 
of intelligent diversion, the galleries of our National 
Museum at Bloomsbury were entirely closed for the 
sake of the paltriest saving—three minutes, it was cal
culated, of the cost of the war to the British Treasury! 
That some, indeed, were left open elsewhere was not 
so much due to the enlightened sympathy of our poli
ticians, as to their alarmed interests in view of the 
volume of intelligent protest. Our friends and neigh
bours across the Channel, under incomparably greater 
stress, have acted in a very different spirit.

It will be a hard struggle for the friends of science 
and education, and the air is thick with mephitic 
vapours. Perhaps the worst economy to which we 
are to-day reduced by our former lack of preparedness 
is the economy of truth. Heaven knows!—it may 
be a necessary penalty. But its results are evil. Vital 
facts that concern our national well-being, others that 
even affect the cause of a lasting peace, are constantly 
suppressed by official action. The negative character 
of the process at work which conceals its operation 
from the masses makes it the more insidious. We 
live in a murky atmosphere amidst the suggestion of 
the false, and there seems to be a real danger that 
the recognition of truth as itself a tower of strength 
may suffer an eclipse.

It is at such a time and under these adverse 
conditions that we, whose object it is to promote the 
advancement of science, are called upon to act. It is 
for us to see to it that the lighted torch handed down 
to us from the ages shall be passed on with a still 
brighter flame. Let us champion the cause of educa
tion, in the best sense of the word, as having regard 
to its spiritual as well as its scientific side. Let us go 
forward with our own tasks, unflinchingly seeking for 
the truth, confident that, in the eternal dispensation, 
each successive generation of seekers may approach 
nearer to the goal.

MAGNA EST VERITAS, ET PRJEVALEBIT.



NOTES.
The Hon. Sir Charles Parsons, K.C.B., F.R.S., 

has been nominated as president of the British Asso
ciation, the meeting of which is to be held at Bourne
mouth in September next.

The annual autumn meeting of the Institute of 
Metals will be held on Wednesday, September 20, 
in the rooms of the Chemical Society, Burlington 
House, London. Sir George T. Beilby will preside, 
and a number of important metallurgical papers will 
be presented and discussed.

The fourth annual meeting of the Indian Science 
Congress will be held at Bangalore on January 10-13. 
H.H. the Maharajah of Mysore has consented to be 
patron of the meeting, whilst Sir Alfred Bourne, 
K.C.I.E., F.R.S., will be the president. The follow
ing sectional presidents have been appointed:—Mr. J. 
MacKenna (Pusa), Agriculture and Applied Chemistry; 
the Rev. D. Mackichan (Bombay), Physics; Dr. Zia 
Ud-din Ahmad (Aligarh), Mathematics; Dr. J. L. 
Simonsen (Madras), Chemistry; Mr. K. Ramunni 
Menon (Madras), Zoology; Mr. C. S. Middlemiss 
(Calcutta), Geology. All communications relating to 
the congress should be addressed to Dr. Simonsen, 
the Presidency College, Madras.

Great satisfaction is felt by everyone in the news 
published in the Daily Chronicle on September 5 that 
Sir Ernest Shackleton had succeeded in rescuing the 
twenty-two members of his Antarctic expedition 
marooned on Elephant Island since April 15. Three 
previous attempts to reach the island were unsuccess
ful, but with characteristic persistence Sir Ernest con
tinued his efforts to relieve the men, and sailed from 
Punta Arenas on August 26 in the Yelcho, a small 
Chilian steamer. On August 30, after steering in a 
fog through numerous stranded bergs, he reached 
Wild’s camp at 1 p.m., and at 2 p.m. the vessel was 
homeward bound. On September 3 Punta Arenas was 
reached, and the message “All saved. All well,” was 
dispatched to the Daily Chronicle, from which the fol
lowing summary of Mr. Frank Wild’s report is 
taken:—“On April 25, the day after the departure of 
the boat, the island was beset by dense pack-ice. The 
party was confined to a narrow spit of land, 250 yards 
long and 40 yards wide, surrounded by inaccessible 
cliffs and ice-laden seas. We were forced to abandon 
our ice-hole, which was made untenable by the snow. 
We made a dwelling of our two boats, supported by 
rocks, and set up as far as practicable from the sea. 
The weather continued appalling. In May a heavy 
blizzard swept much valuable gear into the sea. For
tunately, owing to the low temperature, an icefoot 
formed on the seashore, and this protection was the 
means of saving us from total destruction. From 
June onwards the weather was better as regards wind, 
but we were under a constant pall of fog and snow. 
At the beginning of August we were able to collect 
seaweed and limpets, which formed a valuable change 
in our diet, but the deep water, heavy seas, and ice 
prevented us from fishing. On August 28 the gale 
drove the ice-pack from the island, and on August 30, 
through the lifting fog, we caught sight of the Yelcho 
steering through a maze of stranded bergs. An hour 
later we were homeward bound.” Sir Ernest Shackle
ton has announced the safe return of the party in a 
telegram to the King, who has replied:—" Most 
heartilv rejoice that you have rescued your twenty-two 
comrades all well. Congratulate you on the result of 
your determined efforts to save them, and that suc
cess crowned your third attempt. I greatly admire 
the conduct of their leader, Frank Wild, which was 

so instrumental in maintaining their courage and 
[hope. 1 trust you will soon bring them all safely 
home.—George R.I.”

Mr. R. W. Doyne, who died at Oxford on August 
I30, was well known as an ophthalmologist. Born on 
May 15, 1857, educated at Marlborough and Keble 
^College, Oxford, he became a naval surgeon, but 
[early relinquished this work to specialise in ophthal- 
[mic practice. He returned to Oxford, and devoted 
his boundless energy and enthusiasm to the prosecu
tion of his favourite study in that town and Univer
sity. There he succeeded in founding the now flourish
ing Eye Hospital, and thanks to the munificence of 
the late Mrs. Ogilvie, obtained recognition of ophthal
mology in the University, being himself appointed 
first Margaret Ogilvie reader in ophthalmology. The 
clinical material at Oxford is not large, but from the 
point of view of research the paucity of cases is not 
without its advantages, and was utilised by Doyne to 
the fullest extent. The inhabitants of the surrounding 
country districts are wedded to the soil, so that cases 
can be kept under observation for many years, and 
hereditary disorders can be traced through several 
generations. Doyne was thus enabled to study forms 
of hereditary cataract, etc., under the most favourable 
conditions, and thereby to contribute many valuable 
papers to the Transactions of the Ophthalmological 
Society. He was enthusiastic in ophthalmoscopic 
work, and ungrudging in spending money on having 
coloured drawings made of interesting fundus cases. 
His collection is extremely fine, and formed one of the 
attractions at the annual gathering of ophthalmologists 
which has for several years met at Oxford at his 
invitation, and is known as the Oxford Ophthalmo
logical Congress. Doyne was very keen on sports, 
and his papers on “The Eye in Sport,” dealing with 
such topics as the influence of visual acuity, binocular 
vision, and so on, in shooting, fencing, and other 
sports, are important, not only for the brilliant appli
cation of physiological facts to practical conditions, but 
also for the light they throw on visual phenomena 
themselves.

News has just reached us of the death, on May 21, 
of Prof. J. A. Portchinsky, the distinguished Russian 
entomologist, at sixty-eight years of age. Prof. 
Portchinsky graduated in 1871 at the Natural History 
Faculty of the Petrograd University. He was con
servator and librarian to the Russian Entomological 
Society, and between 1874 and 1894 occupied the 
post of its scientific secretary. In 1894 he was 
appointed member of the scientific committee of the 
Ministry of Agriculture, chief of the Entomological 
Bureau of this committee, and chief editor of its 
Memoirs, in which capacity he remained until his 
death. The number of these Memoirs of which he 
was himself the author amounts to twenty-four, 
besides a great number of articles and scientific 
papers published in many journals and periodicals. 
He travelled extensively over Russia, Caucasia, and 
Turkestan, and collected a mass of observations and 
materials on the biology of insects. He was also 
the reviewer of “Applied Entomology in Russia.”

Prof. Ferdinand Fischer, professor of chemical 
technology in the University of Gottingen, whose 
death, at the age of seventy-four, was recently 
announced, was born at Rodermiihle a. Harz in 1842 
and graduated at Jena in 1869, after previously study
ing both in Gottingen and in Berlin. In 1897 he 
was appointed to the chair at Gottingen, a position 
he occupied with conspicuous success for close upon 
twenty years, during which period he made valuable 
contributions to chemical technology, both by his



writings and by his experimental work. His investi
gations have been concerned chiefly with problems 
connected with solid and gaseous fuel, with the 
examination of water supplies, and with the analytical 
control of the Le Blanc soda and other industrial 
processes. In association with these inquiries he 
designed the many forms of apparatus which bear his 
name, of which that for accurate gas analysis, his 
modification of the Orsat apparatus, and his calori
meters for gaseous and for liquid fuel are the best 
known. Although these are, to a considerable extent, 
superseded to-day, they each mark an important 
advance in the construction of the apparatus used for 
these purposes, and successfully fulfilled the special 
objects for which they were designed. It is, how
ever, principally as an author and as an editor that 
Fischer rendered his greatest service to the advance
ment of chemical technology. He revised and edited 
several editions of R. v. Wagner’s standard text
book on chemical technology, which has been trans
lated into many languages, including English, and 
from 1887 to 1910 he acted as editor, in succession 
to Wagner, of the invaluable “ Jahresberichte der 
chemischen Technologie.” Fischer’s well-known 
treatise, “ Die chemische Technologie der Brenn- 
stoffe,” which was first published in 1880, and has 
passed through many editions since then, has always 
stood as an authoritative work on this branch of 
chemical technology, and his “Taschenbuch fur 
Feuerungstechniker,” which has also passed through 
many editions, has served as a most useful guide to 
technologists. Other publications have dealt with a 
variety of fuel problems and allied subjects, with the 
technology of water supplies, and with the study of 
chemical technology. Fischer also acted as editor of 
Dingier’s polytechnisches Journal and of the Zeit- 
schrift fiir angewandte Chemie for a number of 
years, and in 1887 he founded and edited the Zeit- 
schrift fiir die chemische Industrie. Apart from these 
contributions to chemical literature, Fischer took a 
leading part in the establishment of the German 
Society for Applied Chemistry, which has since 
developed into the important Association of German 
Chemists.

Important developments have taken place recently in 
connection with the work of the Corrosion Committee 
of the Institute of Metals, which for the last six years 
has been investigating the causes of corrosion 
of marine condenser tubes. In the first place the 
committee has been recognised by the Privy Council 
Committee for Scientific and Industrial Research, and 
has been enlarged so as to include representatives of 
several Government departments, including the Ad
miralty, Lloyd’s Register, and the Board of Trade, 
and some of the leading engineering societies. As 
from October 1 next it will receive a grant of 900I. 
in aid of its work for the forthcoming year. Hitherto 
the experimental work has been under the charge of 
Dr. Bengough at the University of Liverpool. In 
future the experimental condenser plant will be in
stalled and worked at the Southwick Electricity Generat
ing Station of the Brighton Corporation, an arrange
ment which is due to the initiative and good offices 
of Mr. J. Christie, their municipal electrical engineer, 
and will enable the plant to be worked under 
conditions much more nearly approximating to “prac
tical ” than has been possible hitherto. Laboratory 
research work in connection with the same problem 
will be carried out by Drs. Bengough and Hudson 
in the metallurgical laboratories of the Royal School of 
Mines, South Kensington, which have been gratui
tously placed at the disposal of the committee by the 
authorities.

In 1902 Mr. A. Hrdlitka published an account of 
all the crania of the Tenape or Delaware Indians 
which at that time were preserved in American 
museums. Since then fifty-seven skeletons have been 
discovered ’ in the Upper Delaware River valley, and 
the same writer publishes in Bulletin No. 62 of the 
Bureau of American Ethnology an elaborate mono
graph describing this fresh material. To this he has 
added a general sketch of Eastern Indian crania in 
general. The most interesting result of the survey 
is that, while the Iroquois are regarded as a linguistic 
stock distinct from the Algonquian, the measurements 
of skulls of representatives ot the two stocks show 
no such distinction. It is also evident that the 
eastern Algonquian and Iroquois Indians, while 
essentially of one type, approached purity of type 
much more in the north-eastern Atlantic States and 
in south-eastern Canada than further south. The 
Iroquois group was a complex of tribes, some of 
which are still poorly represented in American collec
tions, and it is possible that more abundant material 
will exhibit some differences between these tribes 
owing to their varied earlier associations, and per
haps to other agencies, among which we may suspect 
that varieties of environment played an important 
part.

William Wilberforce, who played such an impor
tant part in the abolition of slavery, was born in the fine 
old Elizabethan mansion in High Street, Hull, now 
known as Wilberforce House, which has been con
verted into a public museum and memorial of 
Wilberforce. Mr. T. Sheppard, the energetic curator, 
has succeeded in collecting a fine series of the 
numerous medals issued in connection with the aboli
tion of slavery, and he describes them in No. 109 of 
the useful series of Hull Museum Publications. The 
first exhibit in the collection was issued in 1807, 
immediately on the abolition of the slave trade in 
the British Dominions, this being the precursor of 
the abolition of slavery itself in England some years 
later. The series closes with the medal issued by 
the Hull Corporation in 1906, when the museum wa,s 
opened. The portrait of Wilberforce, a very pleasing 
one, was taken from a miniature in the possession 
of the Rev. J. B. Harford, son of the author of the 
Life of the statesman.

The July issue of the National Geographic 
Magazine is entirely devoted to a description of 
Mexico, as usual illustrated by a fine series of photo
graphs. The most interesting contribution is that by 
Mr. F. FL Probert, “The Treasure Chest of Mer
curial Mexico,” a description of the mining centre at 
Guanajuato, where silver was discovered by a peon 
at La Luz in 1554. Rayas, a few years later, dis
covered the mine which still bears his name, and in 
1557 the Rayas and Mellado workings led to the 
recognition of the Veta Madre, the mother lode of 
Guanajuato, which has yielded untold riches. Cecil 
Rhodes prophesied of Mexico that “from her hidden 
vaults, her subterranean treasure-houses, will come 
the gold, silver, copper, and precious stones that will 
build the empires of to-morrow and make future 
cities of this world veritable New Jerusalems.” The 
Veta Madre has already produced gold and silver to 
the value of more than a billion dollars, and, given 
the possibility of decent government, the prediction 
of Rhodes is sure to be fulfilled. The worst feature 
of the situation is the poverty and social degradation 
of the mining population.

An interesting addition to the exhibits in the Insect 
Gallery of the Natural History Museum, South Ken
sington, has been made in the shape of a collection of 



“ trout-flies,” presented by Mr. Martin H. Mosely. 
The collection consists of a series of the natural in
sects that serve as food for trout and grayling (pre
served in formalin placed in shallow glass dishes), and 
along with them a series of the artificial insects which 
are made in imitation of the natural ones and used as 
bait by anglers.

There has been placed on exhibition in the Central 
Hall of the Natural History Museum, South Kensing
ton, a small series of specimens illustrating the natural 
history of the worm, Bilharzia (Schistosomum), that 
causes the disease of the bladder and rectum, known 
as bilharziosis, common in Africa, the West Indies, 
and Japan. Actual specimens are shown of the worms 
as they occur in the veins of the intestine, and examples 
are shown of pond-snails which are known to harbour 
the alternate generation of the worms. The life
history of the worm is explained by means of drawings 
of the egg and the sporocyst and cercaria stages, and 
photographs of bilharzia-infected canals in Egypt, 
from Lieut.-Col. R. T. Leiper’s report of 1915, are 
exhibited to illustrate how the disease may be com
municated to human beings by bathing or standing in 
the infected water.

In the Zoologist for August Dr. J. M. Dewar 
records a series of experiments on habit-formation in 
a queen -wasp which had its nest at the end of a 
long tunnel opening into a disused rabbit burrow. 
The approach to the nest at the time of its dis
covery was made, not by the burrow, but through the 
tunnel. How she would behave when this tunnel 
was plugged was the task he set himself to discover. 
His observations lead him to the conclusion that “ the 
learning of the wasp did not transcend the sensori
motor level, and that images or ideas were not 
elements essential to an explanation of the observed 
reactions.” He attaches, apparently, no importance 
to the. fact that when the wasp first found the 
entrance plugged she gained access to the nest by the 
burrow, about 50 cm. below the tunnel, and 
endeavoured to break away the plug from behind.

Mr. R. Greenaway, in the Zoologist for August, 
comments at length on the inability of natural selec
tion to explain certain various phases in the evolu
tion of the protozoa. The protective coverings of 
Difflugia and Arcella among the Thecolobosa, or the 
addition of flagellae in the Flagellata, he argues, can
not be explained by natural selection, since this would 
demand similar armature and locomotory organs in 
all the species of their respective types which are 
now living side by side in the same environment. 
He concludes, therefore, that these differences are 
to be explained, at least in part, by “some form of 
the orthogenesis theory.”

Owing to the difficulty of obtaining material, the 
ovarian tissues of the Marsupialia have been very 
little studied. Thus the memoir which appears in 
the Quarterly Journal of Microscopical' Science 
(No. 244, N.S., July), by Dr. C. H. O’Donoghue, will 
be extremely welcome. He describes at length the 
corporea lutea and the interstitial tissue of the ovary, 
more especially in regard to Phascolarctos, Tricho- 
surus, and Didelphys, thus supplementing his earlier 
observations on Perameles, Macropus, and Phasco- 
lomys. Perhaps the most important item in the pre
sent communication concerns the corpus luteum of 
Phascolarctos, which remains as a hollow cavity 
throughout the period of pregnancy, and which during 
the time that the embryo is in the uterus is quite 
unlike the corpus in any other known marsupial, or. 
indeed, that of any other mammal. As a result of 

his investigations, the author is able to show that 
the corpus luteum of the marsupial and the eutherian 
are indistinguishable, thus directly contradicting the 
statements made on this subject by Fraenkel and 
Cohn, and repeated without criticism by Van der 
Stricht.

In Memoirs of the Geological Survey of New South 
Wales, Ethnological Series, No. 2, Mr. R. Etheridge, 
curator of the Australian Museum, Sydney, discusses 
the origin of the warrigal (Canis dingo), the name 
“ dingo ” being a contemptuous term applied by the 
aborigines to the white man’s cur. He reviews the 
evidence collected by. Sir F. McCoy and Mr. G. Krefft, 
who found its remains associated with a fauna now 
extinct. Mr. Etheridge adds to. this that he 
thinks he has identified teeth of a dog somewhat 
larger than the warrigal among a quantity of jaw 
bones and loose teeth found in the Wellington Cave. 
He leaves the question of the origin and date of intro
duction in doubt, but the evidence here collected does 
not seem to conflict with the view that it was like the 
Indian pariah dog, and was brought by emigrants 
from the Malay region.

The report on the investigation of rivers undertaken 
by the Royal and Royal Geographical Societies has 
been published by the latter society. The investiga
tion, which was begun in 1906, had in view the exam
ination of certain rivers in England and Wales for the 
purpose of ascertaining the volume of discharge, the 
suspended and dissolved matter in wet and dry periods 
and the total for the year, the erosion of the surface 
of the basin, the rainfall in each basin, and the extent 
occupied by calcareous and non-calcareous, and by 
pervious and impervious formations. The rivers 
selected for examination were the Exe, the Medway, 
and the Severn. These were selected as river basins 
representative of different geological conditions. Cir
cumstances prevented the inclusion of the Salisbury 
Avon as a typical chalk river. The report is the work 
of various authors, including Dr. Aubrev Strahan, Mr. 
N. F. Mackenzie, Dr. H. R. Mill, and Dr. J. S. 
Owens. Attention was directed to the desirability of 
such investigations by the recent report of the Royal 
Commission on Canals and Inland Navigation, but 
the work requires to be carried on systematically 
throughout the country. The present report serves to 
indicate the value of such a survey of our water re
sources, and the lines on which it should be conducted.

In the Geographical Review for July (vol. ii., No. 1) 
there is a paper by Messrs. W. G. Reed and H. R. 
Tolley, of the U.S. Department of Agriculture, on 
“Weather as a Business Risk in Farming.” Climatic 
data expressed in averages afford a basis for deter
mining the general character of a region, but the 
farmer requires to know the frequency or magnitude 
of departures from the average. Late spring and early 
autumn frosts do great harm to crops. The statement 
of the extreme dates of these frosts is of doubtful 
value in the determination of. the risk of damage, as 
it is based on single occurrences. The authors 
have calculated the standard deviation from the aver
age date of the last and first killing frosts, in spring 
and autumn respectively, and from this the frost risk 
may be comouted. In two maps of the United States 
the standard deviations of dates of the last and first 
frosts are given as accurately as available data permit.

Investigations of the meteorology of the upper air 
were begun in 1913 at Melbourne. Rubber balloons 
were used, each with a meteorograph attached to a 
bamboo “ spider.” The work had not progressed far 
when the war interfered with its continuation. Mr.



Griffith Taylor has, however, given some account of 
the initial experiments (Bulletin No. 13, Common
wealth Bureau of Meteorology). He points out that 
Melbourne is not suited for these experiments, since 
the prevailing northerly winds cause a large proportion 
of the balloons to be carried out to sea and lost, while 
those carried by the easterly upper-air movement to the 
Victorian mountains are seldom recovered. No con
clusive results can be deduced from the meagre data 
at present available, but after the war experiments 
are to be conducted under more favourable conditions 
at the meteorological observatory at Mount Stromlo, 
in Federal territory.

Dr. W. van Bemmelen has published in English a 
very interesting account of the “Results of Registering 
Balloon Ascents at Batavia” (Batavia Javasche Bock- 
handel en Drukkerij, 1916). Batavia lies a few de
grees south of the equator, and these observations are 
valuable on account of the obvious care that has 
been taken to ensure accuracy and also on account of 
the equatorial situation. The ascents were 103 in all, 
spread over the six years 1910-15, and sixty-six avail
able records were obtained. Dr. van Bemmelen gives 
tables showing the temperature and humidity, and also 
discusses the annual and daily variations. The most 
striking result is the low temperature that is found at 
great heights in these equatorial regions. Eighteen 
ascents reached the stratosphere, the mean height of 
which is shown as just under 17 km. At sea-level the 
mean temperature is 26° C., the freezing point is reached 
at 4-7 km., at 10 km. the femperature is — 340 C., 
compared with -510 C. in England, but at 17 km. 
over Batavia the low value of —84° C. is found, 
against — 540 C. over England. On one occasion a 
temperature of -90-2° C. (183° A. or —1300 F.) was 
reached at 16-7 km. If any doubt remained about the 
existence of these low temperatures over the equator 
it has been removed by the publication of these results. 
The value given at 17 km., viz. —84° C., is based on 
twenty observations, and the standard deviation is 
small, so that there is no room for serious error in 
this value.

The Journal of the Society of Siberian Engineers 
(Tomsk, January, 1916) devotes an article, illustrated 
by climatological charts, to the possibility of extending 
and developing the beet-sugar industry in Siberia. 
The desirability of establishing this industry in Siberia 
was pointed out by the Russian Government thirty 
years ago, and substantial fiscal relief was offered to 
pioneers, with the result that the first factory was set 
up in 1889 in the Minusinsk district of the Govern
ment of Yenisei. The seat of the beet-sugar industry, 
the western provinces of Russia, being now in enemy 
occupation, there is among the refugees from those 
regions a large amount of highly skilled labour avail
able for employment elsewhere. The present moment 
is therefore opportune for directing attention to the 
subject and taking practical steps to foster a growing 
industry the development of which is of the greatest 
importance for the future of Siberia.

Messrs. B. Artis and H. L. Maxwell have esti
mated the amounts of barium present in the leaves of 
certain tobaccos and trees, and publish the results in 
the Chemical News for August 11. The barium 
seems to be present in the ash of the leaf, partly as 
sulphate and partly in a form soluble in hydrochloric 
acid. The tobaccos examined were grown in Cuba, 
Pennsylvania, Connecticut, Sumatra, Wisconsin, and 
Mexico. The amount of barium (calculated as 
sulphate) found varied from 0-0132 per cent, to 0-0980 
per cent, in the leaf, the lowest amount being found 
in the tobacco from Mexico and the highest in that 
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from Pennsylvania. The stems invariably contained 
a larger amount. In the leaves of the trees examined 
the amount of barium sulphate found varied from 
0-0071 per cent. (Sumac) to 0-0941 per cent, (wild grape) 
in immature leaves. In the mature leaves the amount 
is generally greater than in the immature where com
parison is possible.

According to a note by Mr. A. W. Knapp in the 
Chemical News for August 18, the pink colour fre
quently noticed by analysts to develop on the surface 
of margarine fat which has been exposed in the 
laboratory is not due to bacterial growth or to the 
action of light or oxygen. It is caused by the action 
of the vapour of mineral acids on a dye (probably 
dimethylamidoazobenzene) frequently present in mar
garine. A method of detecting the dye is described.

A new system of signalling which dispenses with 
semaphores has been in use on a section of the Penn
sylvania Railroad for nearly eighteen months, and is 
described in the Engineer for September 1. Daylight 
lamp signals having a range of visibility of about 
2500 ft. in broad daylight had been obtained, using 
a lamp of not less than 20 watts and a lens 8 in. to 
10 in. diameter. In 1914 Dr. Churchill, of the Corn
ing Glass Company, discovered the possibility of secur
ing very long range from a small lamp arranged in the 
exact focal centre of a small wide-angle lens. Each 
light unit consists of a box painted dull black on the 
inside, and containing a 12-volt 6-watt lamp with 
tungsten horizontal helical filament. The lamp is 
placed in the focus of a lens 5-5 in. diameter, having 
a focal length of 2-25 in. In front of the lens is a 
convex glass cover of the same diameter, and is so 
constructed as to avoid the difficulty of sun glare, 
which was at first experienced when a flatter cover
glass was used. A 4-in. spherical mirror is placed 
over the lamp, and is so arranged as to give the 
signal indication at extremely close range. A hood 
11 in. long is placed over the cover-glass in order to 
concentrate the lamp rays and to exclude the sun’s 
rays. The article contains clear illustrations of the 
arrangement.

We are informed that Messrs. Macmillan and Co., 
Ltd., have become the sole agents for the sale at home 
and abroad of the publications of Messrs. W. and 
A. K. Johnston, Ltd., of Edinburgh.

OUR ASTRONOMICAL COLUMN.
Maxima of Mira Ceti, 1915.—From observations made 

between November 21, 1914, and March 8, 1916, Mr. 
Felix de Roy has concluded that the dates of maxima of 
Mira Ceti were January 25, 1915 (mag. 3-8), and Decem
ber 20, 1915 (mag. 3-0), while the intervening minimum 
(mag. 8-7) occurred on August 22 (Mem. della Soc. 
degli Spett. Itai., vol. v., series 2, July). The first 
maximum of 1915 was the feeblest observed since 
1896, and its abnormal character has already been 
discussed by A. Bemporad (Nature, vol. xcv., p. 405). 
The brightness at the minimum was also exceptional, 
having been equalled or exceeded only at six of the 
fortv-three minima which have been sufficiently re
corded. The second maximum of 1915 showed a 
normal amplitude of variation, and a normal interval 
from minimum to maximum, and a return of the star 
to normal conditions is suggested. A general dis
cussion of the “perturbations” indicates the prob
ability that the diminution and re-establishment of the 
brightness at maximum, of the amplitude, and of the 
interval from maximum to minimum, are progressive, 
and pass through a minimum when the maximum is 
abnormal. The disturbances usually extend through



three or four periods, but the three elements are not 
always simultaneously affected, and no periodicity for 
the abnormal maxima can yet be established.

A Faint Star with Large Proper Motion.—The 
greatest proper motion yet known for any star has 
been discovered by Prof. Barnard from a comparison 
of photographs taken with the 10-in. Bruce telescope, 
with the . aid of .the-Zeiss blink-microscope. The star 
in question is one of the nth magnitude, situated in 
R.A. iyh. 53m. 44s., declination +40 27-4' (19160), 
and the annual proper motion, in a northerly direc
tion, amounts to about 10". The star follows 
B.D.+40 3560 by 95s., and is 0-4' north. The motion 
is confirmed by numerous plates taken at Harvard, 
dating from 1888 (Harvard Bulletin, 613). The 
greatest proper motion previously known was that of 
Cordoba zones, gh. 243, magnitude 8-3, R.A. gh. 8m., 
declination —4g0, amounting to 8-7" per annum. The 
well-known star, 1830 Groombridge, of magnitude 
6-5, comes next with a proper motion of 7" per 
annum.

The Van Vleck Observatory.—The Van Vleck 
Observatory of Wesleyan University at Middletown, 
Connecticut, was dedicated on June 16. The observa
tory is the gift of the late Joseph Van Vleck, in com
memoration of the services rendered to the University 
by his late brother, John Monroe Van Vleck, who 
had been professor of mathematics and astronomy for 
many years. The chief instrument is an equatorial 
refracting telescope of i8|-in. aperture and 26 ft. focal 
length, but the completion of the objective has been 
delayed by the war, and a 12-in. lens is temporarily in 
use. The observatory is designed for purposes of in
struction and research, and, in addition to the large 
telescope, is provided with two small transits and 
numerous portable instruments. The director is Prof. 
F. Slocum, who is well known for his successful work 
at the Yerkes Observatory. It is intended to apply 
the large telescope chiefly to the photographic deter
mination of stellar parallaxes (Popular Astronomy, 
vol. xxiv., No. 7).

The System of Polaris.—Spectroscopic observations 
have revealed the existence of two close companions 
to Polaris, one having a period of about four days, and 
the other of about twelve years. From a discussion 
of all the available data, L. Courvisier, of the Berlin- 
Babelsberg Observatory, has concluded that the visible 
9th magnitude companion to Polaris is also a member 
of the system, its period of revolution being at least 
20,000 ’years (Astronomische Nachrichten, 4834). The 
mass of Polaris itself is probably not greater than 
one-fourth that of the sun, and its density not more 
than 0-003 °f the sun’s density. The deduced parallax 
of Polaris is 0-033". The maximum separation of the 
companion having a period of twelve years is given 
as 0-20", and this may be reached about the beginning 
of next year.

THE AMSTERDAM COLONIAL INSTITUTE. 
'POR some years past a movement has been in pro- 

gress in Holland having for its object the founda
tion of a colonial institute in Amsterdam commensurate 
with Dutch colonial interests, and adequately repre
sentative of the important part which Holland has 
taken in the prosecution of research in tropical agri
culture and forestry. There has existed at Haarlem for 
many years a small, but important, colonial museum, 
and the promoters of the new institute have fortunately 
been able to secure the transfer of the economic 
collections, publications, and staff of the Haarlem 
museum to the Amsterdam institute. The latter is at 
present housed in temporary quarters, but the authori

ties have in hand a capital sum of about 1,600,000 
florins, which is- apparently all available for the con
struction of buildings and the installation of the new 
institute. The latter will apparently be supported 
mainly by subsidies from the Government, the province- 
of North Holland, and the city of Amsterdam, and by 
subscriptions from private individuals and firms. In 
1914 the ordinary annual expenditure was 91,600 
florins, but for 1915 the estimate is 78,000 florins, 
certain of the subsidies having been cut down owing 
to war economies.

As at present organised, the institute comprises 
three sections: Economic (which is practically the 
Haarlem museum transferred to new quarters), 
Anthropological, and Tropical Hygiene. It corre
sponds, therefore, on a small scale to the Imperial 
Institute of the United Kingdom as regards technical 
and economic work on colonial products, and to the 
British Schools of Tropical Medicine as regards 
tropical hygiene. There is, of course, nothing in this 
country as yet corresponding to the anthropological 
section of the Amsterdam institute. A site for the 
new buildings has been secured on the Oosterbegraaf- 
plaats, where a building to house the administrative, 
offices and the economic and anthropological sections 
will be erected with a front of about 170 yds. on the 
Maurits Kade and about 75 yds. on Linnaeus Straat. 
A special building for the section of tropical hygiene 
will be erected as part of the buildings of the Hygienic 
Institute of the University of Amsterdam, with which 
this section will work in close co-operation.

The institute has already issued a number of publi
cations, perhaps the most interesting being a concise 
history by Dr. Sirks of research in natural science in 
the Dutch East Indies (Koloniaal Instituut te Amster
dam, Mededeeling, No. vi. Afdeeling Handels- 
museum, No. 2).

LAND-SLIDES ON THE PANAMA CANALA
A COMMITTEE of the U.S. National Academy of 

-GA- Sciences spent the last fortnight of the year 
1915 on the Canal zone studying the great land
slides of the Culebra Cut. These are three in num
ber, and are all comprised within a mile or a little 
more of the Canal bank. The moving ground con
sists almost entirely of the stratified rocks known as 
the Cucuracha or Culebra beds. The East Culebra 
slide and the Cucuracha slide lie north and south of 
the core of basalt and hard tuff which forms the high 
central mass of Gold Hill, the flanks of which are 
composed of the aforesaid stratified rocks. On the 
west side of the Canal there are three summits of 
massive rock, tuff or basalt, viz. Contractor’s Hill, 
nearly opposite to Gold Hill; Zion Hill, north of Con
tractor’s Hill; and Culebra Hill, north of Zion Hill. 
The third great slide, the only one on the west bank 
of the Canal, known as the West Culebra slide, lies 
between Zion and Culebra Hills.

The committee finds that no great extension of the 
slides in the soft Cucuracha or Culebra beds is prob
able, because the rock itself is limited in extent, and 
because the broken ground already extends in many 
places beyond the crest of the slope.

It also reports upon the important question of the 
stabilitv of Gold Hill. Contractor’s Hill. Zion Hill, 
and Culebra Hill, which rise considerably above the 
level of the sliding ground. The confident expectation 
that these eminences will “slide” makes the average 
visitor to the Canal works pessimistic of the future 
of the undertaking. Viewed casually, or from a dis-

1 Preliminary Report unon the Possibility of Controllinc the Land Slides 
Adjacent to »he Panama Canal. By th- Committeeof the National Academy 
of Sciences appointed at the reouest of the President of the United States. 
(Proc. Nat. Acad. Sci., vol. ii., No. 5, April 15, 1916.)



tance, no reason is apparent why these .hills should 
not presently, share. in the movement of the material 
which lies upon their flanks. The apprehension is all 
the more natural because great chunks ,of the massive 
rock have broken from the parent masses adjacent to 
the sliding ground. When, however, we examine the 
materials closely we find a great difference in character 
between the central, and highest, part of these hills 
and the lower slopes which slide. The committee 
reports that the hills consist of intrusive bodies of 
basalt or of masses of hard Obispo tuff, and that, so 
far as the exposures show, they do not rest upon the 
soft beds, but extend far down below Canal bottom. 
The committee is therefore of opinion that although 
rock may break off from them, they will not collapse.

In this connection it is important to note the 
observation in the report that there has been no up
heaval of the Canal bottom between Gold Hill on the 
east, and Contractor’s Hill, nearly opposite to it, on 
the west, side of the Canal, which is the deepest part 
of the cut. This shows that the hills are not pressing 
on the bottom.

Thus the findings of the committee, and the evidence 
in their report, favour the opinion that the establish
ment of a permanent waterway free from interrup
tion is only a question of time; of time to be reckoned, 
not in months, indeed, on one hand, but certainly 
not in centuries on the other. It thinks that “ some 
sliding ground will continue to enter the Canal for 
several years to come,” and it recommends that 
certain steps be taken to lessen its amount. These 
recommendations have to do with the control of -the 
rain-water, which in this region of great precipitation 
adds so much to the weight of porous, stratified rocks, 
and so greatly diminishes their cohesion. The com
mittee proposes, therefore, that the growth of vegeta
tion should be promoted, that cracks should be filled 
up as soon as formed, that surface and tile drainage 
should be undertaken in threatened areas, and that 
drains should be established on the moving ground 
of the three great slides. Vaughan Cornish.

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE.

It is announced in the issue of Science for August 
18 that Lafayette College is the residuary legatee of 
the late Mr. A. N. Seip, of Washington, D.C. It is 
said that the college will ultimately receive not less 
than 50,000!.

The Elgar Scholarship of the Institution of Naval 
Architects, of the annual value of loo!., and, subject 
to certain regulations, tenable for three years, has 
been awarded to Mr. R. J. Shepherd, of his Majesty’s 
Dockyard, Devonport.

It is stated in a recent issue of Science that the 
vocational-educational Bill, providing for Federal co
operation with the various States in promoting agri
cultural and industrial education in the United States, 
makes an annual appropriation beginning at ioo,oool. 
and increasing each year by 50,000!. until 600,000!. 
is reached, to be apportioned to the States in propor
tion to their rural population.

The calendar for 191&-17 of the Edinburgh and 
East of Scotland College of Agriculture is now avail
able. The college was founded to provide for agri
cultural education and research in the central and 
south-eastern counties of Scotland. It receives annual 
grants from the Government through the Board of 
Agriculture for Scotland. Its classes are arranged in 
conjunction with the science faculty of Edinburgh 
University, and the courses for the diploma of the 
college and the B.Sc. degree of the University are 

concurrent. The calendar contains full details of the 
courses of instruction available in the departments of 
agriculture, horticulture, and forestry. The aim of 
the college is to supply such training in agriculture 
and the sciences underlying it as is nowadays indis
pensable to all who intend to gain their living from 
the land as owners, or tenants, or agents. Copies of 
the calendar may be obtained from the secretary of the 
college, 13 George Square, Edinburgh.

A conference representative of the Classical, Eng
lish, Geographical, Historical, and Modern Language 
Associations has drawn up the following resolutions, 
which have received the approval of the councils of 
the five associations named :—That in the opinion of 
the conference : (1) It is essential that any reorganisa
tion of our educational system should make adequate 
provision for both humanistic and scientific studies. 
(2) Premature specialisation on any one particular 
group of studies, whether humanistic or scientific, to 
the exclusion of all others, is a serious danger, not 
only to education generally, but to the studies con
cerned. (3) Humanistic education implies the adequate 
study of language and literature, geography and his
tory, which in each case should, at the appropriate 
stages of education, go beyond the pupils’ own 
language and country. (4) The representatives of 
humanistic studies would welcome from the repre
sentatives of the mathematical and natural sciences a 
statement with regard to those studies similar to that 
contained in (3). (5) In all reform of education it must 
never be forgotten that the first object is the training 
of human beings in mind and character, as citizens 
of a free country, and that any technical preparation 
of boys and girls for a particular profession, occupa
tion, or work must be consistent with this principle. 
(6) Subject to the above principles the associations 
concerned would welcome a comprehensive revision of 
national education from the point of view of present 
needs. It is stated that “ the resolutions are published 
in the hope that in any coming reconstructions of our 
educational system this attempt to restate the ‘ human
istic ’ position will mitigate the dangers incident to a 
violent breach of tradition and an excessive reaction 
against the past predominance of certain types of 
study. But it will be obvious that they are drawn up 
in no spirit of hostility or indifference to either scien
tific or technical studies, and their framers are anxious 
to co-operate in securing for these, as well as for the 
studies with which they are themselves more particu
larly interested, their due place in a national system 
of education.” Co-operation and suggestions are in
vited; any communication may be addressed to the 
chairman of the Conference of the Five Associations, 
Prof. T. F. Tout, Oak Drive, Fallowfield, Manchester.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, August 21.-—M. Paul Appell in 
the chair.-—A. Lacroix : Some volcanic rocks of the 
French possessions in the Indian Ocean and the 
Pacific.—Paul Appell : The developments of the square 
root of a polynomial in continued fractions.—W. H. 
Young: The convergence of Fourier’s series.—M. 
Petrovitch : Theorem of the mean relating to the in
tegrals of an important partial differential equation.— 
G. Giraud: Quadratic forms and hyperabelian func
tions.—A. Liljestrom : A geometrical theorem useful for 
the study of the direct inversion of Abelian integrals. 
—R. Garnier ; A new method for resolving Riemann’s 
problem.—R. Birkeland ; Developments of the move
ment of a fluid parallel to a fixed plane.—V. Kostitzin : 
The periodicity of the solar activity and the influence 

y^.. , ... .



of the planets.—H. Bordier ; The action of light on 
dilute aqueous solutions of iodine and iodide of starch. 
Dilute solutions of these two substances, stable in the 
dark, are bleached by the action of light. The hypo
thesis put forward to explain this fact is based on the 
supposition that both iodine and iodide of starch do not 
form true solutions but colloidal solutions.—A. 
Blanchetiere : The relations between the chemical con
stitution of certain derivatives of amino-acids and the 
mode of attack of these substances by bacteria.—Ch. 
Dhere and G. Vegezzi: The influence exercised by the 
degree of reduction of the haemochromogens on their 
spectra.

New South Wales.
Linnean Society, June 28.—Mr. C. Hedley, vice-presi

dent, in the chair.—R. J. Tillyard ; Studies in Australian 
Neuroptera. No. iii., The wing-venation of the Chryso- 
pidae. The paper shows the method adopted in extract
ing the pupa of Chrysopa from its cocoon, and preparing 
the wing-sheaths for photomicrography. The result of a 
study' of the pupal wing tracheation demonstrates that 
the Chrysopidae are the most highly specialised of all 
Neuroptera. In the hindwing the point usually taken 
as the origin of Rs is shown to be a false origin, the 
true basal portion being fused with M. In both wings 
the veins usually named the media and cubitus are 
shown to be highly complex formations developed from 
consecutive, short portions of the true media, true 
cubitus, and the more proximal branches of the radial 
sector. These latter are termed the Banksian sectors, 
since their part in the above formations is similar to 
that of the branches forming the Banksian line in 
Myrmeleontidaa. The two composite veins themselves 
are named the pseudomedia (Lz) and pseudocubitus 
(Cu') respectively. No corresponding veins are known 
anywhere else in the class Insecta. The true media 
is shown to be branched in both wings, Banks’s 
“ divisory veinlet ” in the forewing being formed by 
divergence and distal re-fusion between M2 and M,. 
The paper concludes with a phylogenetic discussion in 
which the venation of the Apochrysidas is compared 
with that of the Chrysopidae, and the descent of these 
families from an original Osmylid-like stock, via 
forms like the Jurassic Mesochrysopa, is indicated.— 
Dr. A. J. Turner ; A third contribution to a knowledge 
of the Lepidopterous fauna of Ebor Scrub, N.S.W. 
Four additional visits to the Scrub, in January, 1916, 
resulted in 128 captures, representing forty species, 
twenty-two of which have been previouslv recorded. 
Six of the remaining eighteen are known to occur 
elsewhere, and twelve are now described as new, as 
well as an interesting geometrid obtained in 1914, but 
overlooked. The number of recognised species amounts 
to sixty-nine, of which only twenty-four are known 
from other localities.—M. Aurousseau : Petrological 
notes. No. ii., The relations between some West Aus
tralian gneissic and granitic rocks. The observations 
recorded are grouped under two heads—“The Geology 
of the Roelands District," and “The Crystalline Rocks 
of Albany.”
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